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Name: Pete Nischt
Address: 1951 Wiltshire Rd, Akron, OH, 44313
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Specific Disease or Condition:
Migraines

Information from experts who specialize in the disease or condition. 
See attached. References, including journal articles, studies, and other sources, have been
footnoted in hyperlinks.

Migraines - Section 1.pdf

Relevant medical or scientific evidence pertaining to the disease or condition. 
See attached. References, including journal articles, studies, and other sources, have been
footnoted in hyperlinks.

Migraines - Section 2.pdf

Consideration of whether conventional medical therapies are insufficient to treat or alleviate
the disease or condition. 
See attached. References, including journal articles, studies, and other sources, have been
footnoted in hyperlinks.

Migraines - Section 3.pdf

Evidence supporting the use of medical marijuana to treat or alleviate the disease or condition,
including journal articles, peer-reviewed studies, and other types of medical or scientific
documentation. 
See attached. References, including journal articles, studies, and other sources, have been
footnoted in hyperlinks.
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1) Information from experts who specialize in the disease or condition 


(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 


A migraine is defined as an “inherited neurological disorder that is characterized by over excitability of 


specific areas of the brain,” causing moderate to severely painful headaches that may worsen with 


physical activity, lasts between 4-72 hours, and leads to increased sensitivity to light, sounds, and smells, 


as well as throbbing head pain. There is no active cure for migraines since its pathophysiology has yet to 


be fully understood, but there are currently a number of prescription medications that are given in the 


treatment of headache disorders, with varying levels of efficacy. To experience Chronic Migraines is to 


experience migraine-level headaches for 8-15 migraine days per month, including what have been called 


“headache hangover” days before or after migraine days, in which sufferers experience intermittent 


headaches that can last 4 or more hours, nausea/vomiting, changes in vision, sensation, or speech 


patterns, as well as ability to maintain cognitive function. According to the American Migraine 


Foundation, migraines affect 144 million people worldwide, with over 37 million affected in the US 


alone.1 The World Health Organization has even named migraines as one of the top 10 most disabling 


conditions affecting persons worldwide, with 90% of those affected reporting extreme interference in 


their ability to participate in education, career, and social activities.2 Migraines also disproportionately 


affect women, with over 85% of migraine sufferers being women, and 30% of women worldwide being 


affected in their lifetime.3 Given the sheer magnitude and scope of this disorder, it is no surprise that 


there are numerous research foundations and associations set up to encourage further progress into 


understanding the causes and treatments best suited to handling migraines and headache disorders, 


including studies funded and sponsored by the World Health Organization, as well as the American 


Migraine Foundation, The Migraine Trust, The National Migraine Foundation, and the Migraine Research 


Foundation.  


 


 
1 American Migraine Foundation, a non-profit division of the American Headache Society, recognized as a public 
501(c)(3) charity furthering advancements in migraine disorder research and studies. The site is a doctor-reviewed 
informational website on the prevalence and research for Migraines. Updated 2020. 
2 World Health Organization website, https://www.who.int/news-room/fact-sheets/detail/headache-disorders 
(2020). WHO also released the “Atlas of Headache Disorders” in 2011, and began a campaign to raise awareness 
surrounding the social and economic burden of headache disorders including migraines. 
3 American Migraine Foundation (2020), as well as Migraine Research Foundation (2020). 
https://migraineresearchfoundation.org/about-migraine/migraine-facts/ 



https://www.who.int/news-room/fact-sheets/detail/headache-disorders

https://migraineresearchfoundation.org/about-migraine/migraine-facts/
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2) Relevant medical or scientific evidence pertaining to the disease or condition 


(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 


Migraines, and headache disorders broadly, are categorized as being one of the most common disorders 


of the nervous system, with recurrences producing personal and societal burdens of pain, disability, 


reduced quality of life, and financial cost due to treatment and inability to work or be physical. The term 


“migraine” can refer to a number of experienced headache disorders that may or may not include 


preceding symptoms (called an “aura”) including moderate to severe pulsating pain of the head or 


marked by recurrent unilateral headaches. Auras are commonly reported as precursors to the onset of a 


migraine, and include the experience of flashing lights in the periphery, zigzag lines, and even temporary 


loss of vision.1 In 2010 principal findings of the Global Burden of Disease Survey (GBD2010) conducted 


by WHO listed migraines as the 19th cause of disability in the world, responsible for 1.4% of all years of 


life lost to disability, pulling data from 84 migraine studies in 43 countries in 16 of the 21 world regions, 


and from 45 studies on tension-type headaches in 34 countries in 13 world regions.2 Tension-type 


headaches, a form of migraines, have an estimated global prevalence of 20.1% while migraines rate 


close behind at 14.7%, making them respectively the second and third most common diseases in the 


world (behind dental caries) in both males and females.3 For patients suffering from migraines, the 


amount of time spent in an ictal state, or in a state of active attack, was around 5.3% of their lifetimes, 


with an assigned Disability Weight (DW) of 0.433 or 43.3% disability so defined by worldwide 


consultation conducted by doctors comparing and evaluating health states for the GBD2010. With these 


numbers, migraines currently rank at seventh highest among specific causes of disability globally, and in 


the top 10 causes of disability in 14 of the 21 world regions.4 The causes of migraine attacks vary widely 


from person to person and can be triggered by several causes including but not limited to stress, 


anxiety, hormonal changes, bright or flashing lights, lack of food or sleep, and even suggested to 


sometimes be caused by dietary substances. Recent studies have also linked the commonality of 


migraines in women to the fluctuation of hormone levels during menstruation and pregnancy. However, 


the most common investigative belief by researchers is now that migraines have a genetic cause and can 


only be approached through targeted preventative medication or relief of symptoms during an active 


attack. 


 


 
1 Migraine Information Page - What research is being done? - National Institute of Health 
2 World Health Organization (2010): citing The World Health Report (2001). WHO, Geneva, pp 19-45.  
3 Stovner LJ, Hagen K, Jensen R, Katsarava Z, Lipton R, Scher AI et al (2007) The global burden of headache: a 
documentation of headache prevalence and disability worldwide. Cephalalgia 27:193–210. 
4 Steiner, et al. The Journal of Headache and Pain 2013, 14:1 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3606966/pdf/1129-2377-14-1.pdf 



https://www.ninds.nih.gov/Disorders/All-Disorders/Migraine-Information-Page

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3606966/pdf/1129-2377-14-1.pdf
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3) Consideration of whether conventional medical therapies are insufficient to treat or alleviate the 


disease or condition 


(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 


Conventional medical therapies have included NSAIDs for mild headaches and triptans, anti-


depressants, verapamil, divalproex sodium, topiramate, or ergotamine for more severe headaches and 


migraines.1 These may also be complemented by non-pharmacological interventions such as cognitive 


behavioral therapies as well, though the efficacy of such non-pharmacological practices is largely 


debated. Despite the options, less than half of headache sufferers experience remission, and many 


continue to develop more severe or chronic headaches and/or migraines over the course of their 


lifetime.2 Of the treatments that are commonly used, efficacy rates are considered successful if the drug 


reduces migraine frequency or days by at least 50% within 3 months, though many of the drugs 


prescribed take between 2-6 months before the maximal response to a preventative migraine treatment 


is evident, often causing patients to give up taking the drug before it shows efficiency.  


In fact, if the patient should discontinue the use of these treatments at any time, relapse may occur 


followed by escalating attack frequency.3 According to researchers, triptans are only effective when 


taken at the exact right moment for treatment or are otherwise ineffective. These medications “should 


be taken at the first onset of the headache phase of a migraine attack; they are not effective if taken 


during the aura phase before the start of the headache.4 Furthermore, overuse of the medication to 


match the frequency at which chronic migraine sufferers experience migraines could lead to “Triptan-


overuse headaches,” or more broadly “medication overuse headaches,” which occur as rebound 


headaches when triptans are used more than 10 days a month. According to recent studies, “the patient 


may repeat the dose after 2 hours if needed, but no more than twice a week” which greatly increases 


the patients’ chances of overuse/abuse and could lead to significantly painful repercussions.5  


Further, beta-blockers are the most widely used class of drugs in prophylactic migraine treatment and 


are only about 50% effective at reducing migraine frequency by around 50%. These beta-blockers, as 


well as anti-depressants, are known to cause overly sedating effects and often must be combined with 


 
1 Rains JC, Penzien DB, McCrory DC, et al. “Behavioral headache treatment: history, review of the empirical 
literature, and methodological critique.” Headache. 2005;45(Suppl. 2):S92–S109. 
2 Jensen R, Bendtsen L. "Tension-type headache. In: Case-based diagnosis and management of headache 
disorders.” Headache (Siva A, Lampl C, eds.). Springer International Publishing, 2015, pp. 147–155. 
3 Schoenen J, Reuter U, Diener HC, et al. Factors predicting the probability of relapse after discontinuation of 
migraine preventive treatment with topiramate. Cephalalgia 2010; 30 (11): 1290– 1295. 
doi:10.1177/0333102409359709. https://pubmed.ncbi.nlm.nih.gov/20959424/ 
4 Olesen J, Diener HC, Schoenen J, Hettiarachchi J. No effect of eletriptan administration during the aura phase of 
migraine. Eur J Neurol. 2004 Oct;11(10):671-7. https://pubmed.ncbi.nlm.nih.gov/15469451/ 
5 Sinclair AJ, Sturrock A, Davies B, Matharu M. “Headache management: pharmacological approaches.” Practical 
Neurology 2015 Dec;15(6):411-23. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4680181/ 



https://pubmed.ncbi.nlm.nih.gov/20959424/

https://pubmed.ncbi.nlm.nih.gov/15469451/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4680181/
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other preventative medications to induce the desired effect, leading to an increasingly medicated 


lifestyle to avoid monotherapies’ lack of effectiveness.6  


Evidence for the use of selective serotonin reuptake inhibitors or other anti-depressants for migraine 


prevention is mixed and overall poor, with adverse effects ranging from epigastric distress, dizziness, 


mental confusion, tachycardia, blurred vision, urinary retention, weight gain, reflex tachycardia, 


decreased seizure thresholds, sedation, and increased risk of cardiac abnormalities.7 The US Food and 


Drug Administration recently issued an alert to health care providers and patients that medications 


including and related to sodium valproate can cause decreased IQ scores in children whose mothers 


took the drug during pregnancy, despite topiramate and divalproex sodium being the only two anti-


epileptic drugs that have USDA approval for migraine prevention. This has led to topiramate being 


placed in pregnancy category D, meaning that there has been positive evidence of human fetal risk 


based on human data.8  


Overall, while there are numerous options available for migraine sufferers, they are all significantly 


flawed in their administration and efficacy, leading to the potential for long term side effects and 


rebound consequences that may further impede the patients’ ability to navigate a healthy and 


productive lifestyle without the ongoing pain and financial burden of migraine-related healthcare, as it is 


presented in current treatment plans.  


As outlined in Section 4, cannabis has also been used safely and effectively for the treatment of 


headaches and migraines for hundreds years and was a go-to medication for migraines until it was made 


illegal in 1937. 


 


 
6 Silberstein SD. Practice parameter: evidence-based guidelines for migraine headache (an evidence-based review): 
report of the Quality Standards Subcommittee of the American Academy of Neurology for the United States 
Headache Consortium. Neurology 2000; 55 (6): 754– 762 https://pubmed.ncbi.nlm.nih.gov/10993991/ 
7 Continuum (Minneapolis Minnesota) - "Preventative Migraine Treatment - 2015 
8 Meador KJ, Baker GA, Browning N, et al.  Fetal antiepileptic drug exposure and cognitive outcomes at age 6 years 
(NEAD study): a prospective observational study. Lancet Neurology 2013; 12 (3): 244-252. 
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-valproate-anti-seizure-
products-contraindicated-migraine-prevention 



https://pubmed.ncbi.nlm.nih.gov/10993991/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4640499/#:~:text=KEY%20POINTS-,A%20preventive%20migraine%20drug%20is%20considered%20successful%20if%20it%20reduces,%2C%20divalproex%20sodium%2C%20and%20topiramate.

https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-valproate-anti-seizure-products-contraindicated-migraine-prevention

https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-valproate-anti-seizure-products-contraindicated-migraine-prevention
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4) Evidence supporting the use of medical marijuana to treat or alleviate the disease or condition, 


including journal articles, peer-reviewed studies, and other types of medical or scientific 


documentation 


(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 


There is a long history of the use of cannabis for the treatment of headache disorders including 


migraines. Upon being reintroduced to Western medicine in 1839, cannabis was used for a century as an 


effective treatment of these disorders until it was made illegal in 1937.12 “Physicians who espoused the 


benefits of cannabis for headache disorders included John Russell Reynolds, the personal physician of 


Queen Victoria, American neurologist Silas Weir Mitchell, [Edouard C. Sequin,] the president of the New 


York Neurological Society…, William Gowers, a founding father of modern neurology, and Sir William 


Osler, often considered the father of modern medicine.”3 Numerous studies and surveys from this time 


period document the ability of cannabis-based medicines to “abort” or “terminate” migraines, to 


provide relief from migraine-related pain, and also document the ability of cannabis to be used 


prophylactically to reduce the occurrence of migraines or prevent them from occurring entirely.4 The 


table below, taken from “The Use of Cannabis for Headache Disorders,” provides a summary of some of 


these historical studies and their findings (hyperlinks to sources originally cited in the article have been 


left for convenience)5: 


 


 


 


 


 


 


 


 


 


 


 
1 Pain - "Cannabis for migraine treatment: the once and future prescription? An historical and scientific review" - 
1998  
2 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
3 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
4 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
5 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  



https://pubmed.ncbi.nlm.nih.gov/9696453/

https://pubmed.ncbi.nlm.nih.gov/9696453/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
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Historical Reports of the Use of Cannabis as a Treatment for Headache (19th and Early 20th 
Century) 


A, abortive; P, prophylactic. 
Usage Administration Sample Result Source 


Migraine A: 0.03 fluid ounce of 
alcohol extract 1 h 
before pain onset 


4 Case studies Distinct termination of 
migraine. All patients 
experienced 
improvement, some 
were cured. 


Donovan 


Migraine A: 21.6 mg 
P: 21.6 mg—three 
times daily 


2 Case studies Immediate relief and 
elimination of headache 
for 14 months after 
treatment. No lasting 
harm. 


Reynolds 


Migraine/headache P: 21.6 mg, 1–2 times 
per day (can increase 
to 43.2 mg) 


9 Case studies and 
clinical experience 


Responses in majority of 
cases. Usually lasting 
relief, sometimes 
curative. Palliative 
during headache. 


Greene; Russo 


Clavus hystericus 
and migraine 


P: 21.6 mg to 43.2 mg 
every night 


Textbook Palliation even in severe 
cases. 


Waring 


Migraine or sick 
headache 


P: Taken before each 
meal (Women: 
21.6 mg increased to 
32.4 after 2–3 weeks; 
Men: 32.4 increased 
to 48.6) 


Clinical experience Majority of patients 
reported migraine relief 
for months. 


Seguin (1878) 
cited in Russo 


Migraine or sick 
headache 


A: 21.6–32.4 mg at 
beginning of attack. 


Clinical experience Found to be the most 
effective drug for 
migraine. Can abort 
attacks in some cases. 


Ringer 


  P: 21.6–32.4 mg, 2–3 
times daily, for weeks 
or months 
continuously. 


      


Migraine P: 8.1–16.2 mg of solid 
extract twice a day. 


Clinical experience Helpful prophylactically 
and abortively, even in 
cases of migraine 
refractory to other 
treatments. 


Hare 


  A: Take as needed       


Chronic daily 
headache 


P: 21.6–32.4 mg 
(increasing if 
necessary), 2–3 times 
per day for weeks to 
months. 


4 Case studies Cured complaints in a 
majority of cases. 


Mackenzie 


Migraine P: 16.2 mg twice a day 
continuously 


Short report Given immediately will 
stop attack, given 
periodically will reduce 
severity and frequency. 


Suckling 


  A: Take 16.2 mg 
during onset of attack 


      



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/#B35

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/#B18
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Amidst a resurgence of interest in cannabis as a viable treatment option for numerous diseases and 


conditions, more sophisticated modern studies and surveys continue to come to the same conclusion as 


their historical counterparts: cannabis is effective at reducing migraine pain, aborting oncoming 


migraines, and reducing the occurrence of migraines over time. Others are also beginning to unravel the 


mechanisms by which cannabinoids can relieve suffering in migraine patients.6 


Reducing Pain: 


Chronic pain is the most common reason for medical cannabis use.7 A large scale survey of patients in 


Canada showed that the majority of headache patients treating with cannabis were positive for 


migraines and that opiates/opioids were most commonly substituted with cannabis.8 “Studies have 


shown that medicinal cannabis and cannabinoid extracts increase pain thresholds and provide pain 


relief.”9  


Specific to migraines, a review of 38 published randomized controlled trials revealed that 71% of 


patients found that cannabinoids provided significant pain-relief, and that 91% of those patients were 


using cannabis as both an acute and preventative treatment for migraines.10 Another large-scale survey 


demonstrated that inhaled cannabis was able to reduce patient-reported headache and migraine 


severity by approximately 50%.11 The survey also highlighted that these results were more or less in line 


with another that found almost “36% of medical cannabis users reported using cannabis to treat 


headache/migraine; moreover, they retrospectively reported an average 3.6-point decrease (on a 10-


point scale) in headache severity after cannabis use.”12 


Additionally, a randomized, double-blind study of cannabinoid treatment for headache or migraine 


conducted in 30 outpatients showed that nabilone (a synthetic form of THC that is sold under the name 


Cesamet) was more effective than ibuprofen in reducing pain intensity, reducing intake of other 


analgesics, reducing medication dependency, and increasing quality of life.131415 “This study also 


examined the safety of nabilone as a treatment for headache and found that patients only experienced 


mild adverse effects that disappeared after discontinuation of the medication. The results of this study 


 
6 Frontiers in Pharmacology - "Emerging Role of (Endo)Cannabinoids in Migraine" - 2018  
7 The Journal of Headache and Pain - "Patterns of medicinal cannabis use, strain analysis, and substitution effect 
among patients with migraine, headache, arthritis, and chronic pain in a medicinal cannabis cohort" - 2018  
8 The Journal of Headache and Pain - "Patterns of medicinal cannabis use, strain analysis, and substitution effect 
among patients with migraine, headache, arthritis, and chronic pain in a medicinal cannabis cohort" - 2018 
9 Migraine Pal - Medicinal Cannabis for Migraine: A Patient Guide  
10 Headache - "Comprehensive Review of Medicinal Marijuana, Cannabinoids, and Therapeutic Implications in 
Medicine and Headache: What a Long Strange Trip It's Been …" - 2015   
11 The Journal of Pain - "Short- and Long-Term Effects of Cannabis on Headache and Migraine" - 2020  
12 Cannabis and Cannabinoid Research - "A Cross-Sectional Survey of Medical Cannabis Users: Patterns of Use and 
Perceived Efficacy" - 2016  
13 The Journal of Headache and Pain - "Nabilone for the treatment of medication overuse headache: results of a 
preliminary double-blind, active-controlled, randomized trial" - 2012  
14 The Journal of Pain - "Short- and Long-Term Effects of Cannabis on Headache and Migraine" - 2020 
15 The Journal of Headache and Pain - "Nabilone for the treatment of medication overuse headache: results of a 
preliminary double-blind, active-controlled, randomized trial" - 2012   



https://pubmed.ncbi.nlm.nih.gov/29740328/

https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2

https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2

https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2

https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2

https://migrainepal.com/medicinal-cannabis-for-migraine/

https://pubmed.ncbi.nlm.nih.gov/26015168/

https://pubmed.ncbi.nlm.nih.gov/26015168/

https://www.jpain.org/article/S1526-5900(19)30848-X/fulltext

https://pubmed.ncbi.nlm.nih.gov/28861489/

https://pubmed.ncbi.nlm.nih.gov/28861489/

https://pubmed.ncbi.nlm.nih.gov/23070400/

https://pubmed.ncbi.nlm.nih.gov/23070400/

https://www.jpain.org/article/S1526-5900(19)30848-X/fulltext

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3484259/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3484259/
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are significant, especially given that [headaches can be] exacerbated by many pharmacological 


treatments.”16  


Another study revealed that inhaled cannabis caused relief similar to or greater than aspirin and 


ergotamine,17 a drug that is used specifically for the treatment of acute migraine attacks.18 Overall, 


those suffering from migraines have been shown to experience a high level of migraine relief from 


cannabis and report significantly more migraine relief from cannabis compared to non-cannabis 


products, even after controlling for migraine severity.19 


Aborting Migraines at Onset and Reducing the Occurrence of Migraines Over Time: 


While the above findings are perhaps unsurprising given what we know about cannabis and its effects 


on pain, cannabis also offers two other important benefits to those suffering from migraines specifically, 


which warrant the addition of Migraines as a standalone Qualifying Condition to Ohio’s Medical 


Marijuana Control Program. The first is that, as reported in the above referenced historical surveys and 


studies, cannabis can be used to abort migraines at onset. 


A recent study demonstrated that 11.6% of patients found that inhaled cannabis could effectively arrest 


the generation of a migraine, indicating that the quick onset of effects from inhaled cannabis offered a 


unique and effective mechanism for relieving the suffering of those living with migraines.2021 Similarly, 


another study showed that cannabis and dronabinol, a synthetic form of THC sold under the name 


Marinol, inhaled at the beginning of a cluster headache provided complete and immediate headache 


relief to patients.22 Another study examining the effects of dronabinol and cannabis on migraines 


showed that all cases were able to be treated successfully. In one case, cannabis improved response 


more than dronabinol, and in three cases, cannabis was able to be used to abort headaches in the 


prodromal phase.23 The ability of cannabis to abort migraines at onset appears unique among other 


pharmaceutical options. 


Even more compelling is the ability of cannabis to be used prophylactically to prevent or reduce the 


occurrence of migraines over time. One study referenced already referenced above showed that, of 


“121 patients who received cannabis for migraine treatment, 85.1% of these patients reported a 


reduction in migraine frequency. The mean number of migraines at the initial visit was 10.4 per month, 


 
16 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017   
17 Comprehensive Psychiatry - "Cannabis analgesia" - 1974 
18 Drugs.com - What is Ergotamine?.  
19 Complementary Therapies in Medicine - "Experience of migraine, its severity, and perceived efficacy of 
treatments among cannabis users" - 2020 
20 Journal of Psychoactive Drugs - "Self-Medication of Somatic and Psychiatric Conditions Using Botanical 
Marijuana" - 2015  
21 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017   
22 Headache - "Cluster attacks responsive to recreational cannabis and dronabinol" - 2009 
23 Mikuriya TH. Chronic migraine headache: five cases successfully treated with marinol and/or illiciit cannabis. 
Schaffer Library: Berkeley, CA, 1991 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/

https://pubmed.ncbi.nlm.nih.gov/4426188/

https://www.drugs.com/mtm/ergotamine.html#:~:text=What%20is%20ergotamine%3F,treat%20a%20migraine%20type%20headache

https://pubmed.ncbi.nlm.nih.gov/33227352/

https://pubmed.ncbi.nlm.nih.gov/33227352/

https://pubmed.ncbi.nlm.nih.gov/26595140/

https://pubmed.ncbi.nlm.nih.gov/26595140/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/

https://pubmed.ncbi.nlm.nih.gov/19220500/

http://druglibrary.org/schaffer/hemp/migrn1.htm

http://druglibrary.org/schaffer/hemp/migrn1.htm
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falling to 4.6 at follow-up visits after cannabis treatment.”242526 “Most patients used more than one form 


of marijuana and used it daily for prevention of migraine headache. Positive effects were reported in 48 


patients (39.7%), with the most common effects reported being prevention of migraine headache with 


decreased frequency of migraine headache (24 patients [19.8%]) and aborted migraine headache (14 


patients [11.6%]). Inhaled forms of marijuana were commonly used for acute migraine treatment and 


were reported to abort migraine headache.”27 


Another study found that 61% of patients treated with medical marijuana reported lower current 


migraine disability, lower negative impact, and lower rates of opioid and triptan consumption, indicating 


that medical marijuana results in long-term reduction of migraine frequency in greater than 60% of 


patients and is associated with less disability and lower antimigraine medication intake.28 Other studies 


have seen similar decreases in the use of other migraine medications after initiation medical cannabis 


use in a substantial majority of patients.29 A survey of 1,655 patients at a Medical Marijuana Specialty 


Practice in California found that 40.8% of those patients reported improvement of headache symptoms 


with cannabis.30 Women have also found superior relief of migraine with cannabis compared with beta-


blockers, opiates, and ergots.31 We can find no other single substance that provides such an holistic 


approach to the treatment and prevention of migraines, especially when considering the relative safety 


of cannabis.  


In conclusion, it is worth mentioning that there are currently five other states that list some form of 
migraines as a qualifying condition for the use of medical marijuana: California,32 Delaware,33 Illinois,34 
Missouri,35 and New Jersey.36 Additionally, numerous other states allow for the treatment of migraines 
with cannabis through “catchall” language in their lists of qualifying conditions. 
 
Given the growing body of evidence in support of cannabis as a unique, safe, and holistic treatment 
option that can reduce migraine pain, abort oncoming migraines, reduce the frequency of migraines, 
and lower the use of more dangerous and side-effect producing pharmaceuticals, we are petitioning to 
add “migraines” as a standalone qualifying condition to Ohio’s Medical Marijuana Control Program. 


 
24 Journal of Psychoactive Drugs - "Self-Medication of Somatic and Psychiatric Conditions Using Botanical 
Marijuana" - 2015 
25 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
26 Pharmacotherapy - "Effects of Medical Marijuana on Migraine Headache Frequency in an Adult Population" - 
2016  
27 Pharmacotherapy - "Effects of Medical Marijuana on Migraine Headache Frequency in an Adult Population" - 
2016 
28 Brain Science - "Migraine Frequency Decrease Following Prolonged Medical Cannabis Treatment: A Cross-
Sectional Study" - 2020  
29 Journal of Psychopharmacology - "Substitution of medical cannabis for pharmaceutical agents for pain, anxiety, 
and sleep" - 2017   
30 Journal of Drug Policy Analysis - "An Analysis of Applicants Presenting to a Medical Marijuana Specialty Practice 
in California" - 2011  
31 Journal of Cannabis Therapeutics - "Hemp for Headache" - 2008  
32 State of California Health and Human Services Agency - Form CDPH 9044 (4/18)  
33 Delaware Department of Health and Social Services - Medical Marijuana Program - Qualifying Medical Conditions  
34 Illinois Department of Public Health - Debilitating Conditions  
35 Missouri Department of Health and Senior Services - Qualifying Medical Conditions  
36 New Jersey Department of Health - Division of Medicinal Marijuana   



https://pubmed.ncbi.nlm.nih.gov/26595140/

https://pubmed.ncbi.nlm.nih.gov/26595140/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/

https://pubmed.ncbi.nlm.nih.gov/26749285/

https://pubmed.ncbi.nlm.nih.gov/26749285/

https://pubmed.ncbi.nlm.nih.gov/26749285/

https://pubmed.ncbi.nlm.nih.gov/26749285/

https://pubmed.ncbi.nlm.nih.gov/32526965/

https://pubmed.ncbi.nlm.nih.gov/32526965/

https://pubmed.ncbi.nlm.nih.gov/28372506/

https://pubmed.ncbi.nlm.nih.gov/28372506/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673028/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673028/

https://www.tandfonline.com/doi/abs/10.1300/J175v01n02_04

https://www.cdph.ca.gov/CDPH%20Document%20Library/ControlledForms/cdph9044.pdf#search=arthritis%20medical%20marijuana

https://dhss.delaware.gov/dph/hsp/medmarconditions.html

https://www.dph.illinois.gov/topics-services/prevention-wellness/medical-cannabis/debilitating-conditions

https://health.mo.gov/safety/medical-marijuana/how-to-apply.php

https://www.nj.gov/health/medicalmarijuana/patients/






25700 Science Park Dr.
Suite 250
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1 2/30/20


To whom it may concern,


MynameisDr.DanielNeide§and1amtheCEOoflnspireWellness.Ihavebeenevaluatingandtreating


Patients for the  Ohio  Medical  Marijuana  program  since April,  2018.  I  have seen the benefits  of medical


cannabis in a  variety of patients,  including chronic  pain from  migraines.  It has been  my experience that


cannabis,  as a potent anti-inflammatory,  has significant benefit in reducing the severity and  frequency of


migraine headaches,


I  support the  proposal  to  add  Migraines  a§  a  qualifying  condition  for  medical  marijuana  under  Ohio's


Medical  Marijuana Control  Program. Anti.deprossants,  prescription  anti-inflammatories,  and  opioids are


commonlyusedtotreatpatientswhoexperionoemigraineswithlimitedsuccess.Thereisoftennowayto


stop  migraines from  occurring,  so  symptom  management  is  aw  that  is  available  as far  as  treatment  is


concerned. Anti.depre§§ants can be Cause many side effects including sexual dysfunctlon and depletion


of ATP  from  the  mitochondria,  and  NSAIDs  can  cause  Gl  bleeds,  kidney  problems  and  elevated  liver


enzymes .    and  may not  be as effective at managing Severe  pain.  Medical  marijuana  is an alternative


medicjnethatcanreduceorpossiblyreplaceanti-depressantsandotherpalnmedicationsWhilereducing


the occurrence of migraines over time.


Danlel M.  Neides,  MD,  MBA


CEO, Inspire Wellness








To whom it may concern,  
 
My name is Dr. Rostocki. I have 40 years of experience as a medical professional, and have first-
hand experience in aiding patients cure and suppress Migraines.  
 
Migraines can cause severe throbbing pain or a pulsing sensation, typically on one side of the 
head. Migraines are often accompanied by nausea, vomiting, and extreme sensitivity to light 
and sound. They can last for hours to days, and the pain can be severe to the point it inhibits 
typical daily activities. 
 
Common treatments for migraines include pain relievers, either by prescription or over-the-
counter medication. This typical treatment practice alone is dangerous and cavalier. Patients 
seeking relief from debilitating symptoms of migraines deserve other approaches to relief. 
 
I strongly believe medical marijuana should be available as a method of treatment for a patient 
suffering from Migraines, and recommend Migraines be added as a Qualifying Condition in 
Ohio’s Medical Marijuana Program.  
 
Should you have any questions regarding my support please feel free to contact me. 
 
Best,  
 
Lukasz A. Rostocki, MD 
 







may include a letter provided by the physician treating the petitioner, if applicable. 
See attached. 

Migraines - Section 5 - Letter of Support.pdf
Migraines - Section 5 - Second Letter of Support.pdf
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1) Information from experts who specialize in the disease or condition 

(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 

A migraine is defined as an “inherited neurological disorder that is characterized by over excitability of 

specific areas of the brain,” causing moderate to severely painful headaches that may worsen with 

physical activity, lasts between 4-72 hours, and leads to increased sensitivity to light, sounds, and smells, 

as well as throbbing head pain. There is no active cure for migraines since its pathophysiology has yet to 

be fully understood, but there are currently a number of prescription medications that are given in the 

treatment of headache disorders, with varying levels of efficacy. To experience Chronic Migraines is to 

experience migraine-level headaches for 8-15 migraine days per month, including what have been called 

“headache hangover” days before or after migraine days, in which sufferers experience intermittent 

headaches that can last 4 or more hours, nausea/vomiting, changes in vision, sensation, or speech 

patterns, as well as ability to maintain cognitive function. According to the American Migraine 

Foundation, migraines affect 144 million people worldwide, with over 37 million affected in the US 

alone.1 The World Health Organization has even named migraines as one of the top 10 most disabling 

conditions affecting persons worldwide, with 90% of those affected reporting extreme interference in 

their ability to participate in education, career, and social activities.2 Migraines also disproportionately 

affect women, with over 85% of migraine sufferers being women, and 30% of women worldwide being 

affected in their lifetime.3 Given the sheer magnitude and scope of this disorder, it is no surprise that 

there are numerous research foundations and associations set up to encourage further progress into 

understanding the causes and treatments best suited to handling migraines and headache disorders, 

including studies funded and sponsored by the World Health Organization, as well as the American 

Migraine Foundation, The Migraine Trust, The National Migraine Foundation, and the Migraine Research 

Foundation.  

 

 
1 American Migraine Foundation, a non-profit division of the American Headache Society, recognized as a public 
501(c)(3) charity furthering advancements in migraine disorder research and studies. The site is a doctor-reviewed 
informational website on the prevalence and research for Migraines. Updated 2020. 
2 World Health Organization website, https://www.who.int/news-room/fact-sheets/detail/headache-disorders 
(2020). WHO also released the “Atlas of Headache Disorders” in 2011, and began a campaign to raise awareness 
surrounding the social and economic burden of headache disorders including migraines. 
3 American Migraine Foundation (2020), as well as Migraine Research Foundation (2020). 
https://migraineresearchfoundation.org/about-migraine/migraine-facts/ 

https://www.who.int/news-room/fact-sheets/detail/headache-disorders
https://migraineresearchfoundation.org/about-migraine/migraine-facts/
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2) Relevant medical or scientific evidence pertaining to the disease or condition 

(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 

Migraines, and headache disorders broadly, are categorized as being one of the most common disorders 

of the nervous system, with recurrences producing personal and societal burdens of pain, disability, 

reduced quality of life, and financial cost due to treatment and inability to work or be physical. The term 

“migraine” can refer to a number of experienced headache disorders that may or may not include 

preceding symptoms (called an “aura”) including moderate to severe pulsating pain of the head or 

marked by recurrent unilateral headaches. Auras are commonly reported as precursors to the onset of a 

migraine, and include the experience of flashing lights in the periphery, zigzag lines, and even temporary 

loss of vision.1 In 2010 principal findings of the Global Burden of Disease Survey (GBD2010) conducted 

by WHO listed migraines as the 19th cause of disability in the world, responsible for 1.4% of all years of 

life lost to disability, pulling data from 84 migraine studies in 43 countries in 16 of the 21 world regions, 

and from 45 studies on tension-type headaches in 34 countries in 13 world regions.2 Tension-type 

headaches, a form of migraines, have an estimated global prevalence of 20.1% while migraines rate 

close behind at 14.7%, making them respectively the second and third most common diseases in the 

world (behind dental caries) in both males and females.3 For patients suffering from migraines, the 

amount of time spent in an ictal state, or in a state of active attack, was around 5.3% of their lifetimes, 

with an assigned Disability Weight (DW) of 0.433 or 43.3% disability so defined by worldwide 

consultation conducted by doctors comparing and evaluating health states for the GBD2010. With these 

numbers, migraines currently rank at seventh highest among specific causes of disability globally, and in 

the top 10 causes of disability in 14 of the 21 world regions.4 The causes of migraine attacks vary widely 

from person to person and can be triggered by several causes including but not limited to stress, 

anxiety, hormonal changes, bright or flashing lights, lack of food or sleep, and even suggested to 

sometimes be caused by dietary substances. Recent studies have also linked the commonality of 

migraines in women to the fluctuation of hormone levels during menstruation and pregnancy. However, 

the most common investigative belief by researchers is now that migraines have a genetic cause and can 

only be approached through targeted preventative medication or relief of symptoms during an active 

attack. 

 

 
1 Migraine Information Page - What research is being done? - National Institute of Health 
2 World Health Organization (2010): citing The World Health Report (2001). WHO, Geneva, pp 19-45.  
3 Stovner LJ, Hagen K, Jensen R, Katsarava Z, Lipton R, Scher AI et al (2007) The global burden of headache: a 
documentation of headache prevalence and disability worldwide. Cephalalgia 27:193–210. 
4 Steiner, et al. The Journal of Headache and Pain 2013, 14:1 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3606966/pdf/1129-2377-14-1.pdf 

https://www.ninds.nih.gov/Disorders/All-Disorders/Migraine-Information-Page
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3606966/pdf/1129-2377-14-1.pdf
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3) Consideration of whether conventional medical therapies are insufficient to treat or alleviate the 

disease or condition 

(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 

Conventional medical therapies have included NSAIDs for mild headaches and triptans, anti-

depressants, verapamil, divalproex sodium, topiramate, or ergotamine for more severe headaches and 

migraines.1 These may also be complemented by non-pharmacological interventions such as cognitive 

behavioral therapies as well, though the efficacy of such non-pharmacological practices is largely 

debated. Despite the options, less than half of headache sufferers experience remission, and many 

continue to develop more severe or chronic headaches and/or migraines over the course of their 

lifetime.2 Of the treatments that are commonly used, efficacy rates are considered successful if the drug 

reduces migraine frequency or days by at least 50% within 3 months, though many of the drugs 

prescribed take between 2-6 months before the maximal response to a preventative migraine treatment 

is evident, often causing patients to give up taking the drug before it shows efficiency.  

In fact, if the patient should discontinue the use of these treatments at any time, relapse may occur 

followed by escalating attack frequency.3 According to researchers, triptans are only effective when 

taken at the exact right moment for treatment or are otherwise ineffective. These medications “should 

be taken at the first onset of the headache phase of a migraine attack; they are not effective if taken 

during the aura phase before the start of the headache.4 Furthermore, overuse of the medication to 

match the frequency at which chronic migraine sufferers experience migraines could lead to “Triptan-

overuse headaches,” or more broadly “medication overuse headaches,” which occur as rebound 

headaches when triptans are used more than 10 days a month. According to recent studies, “the patient 

may repeat the dose after 2 hours if needed, but no more than twice a week” which greatly increases 

the patients’ chances of overuse/abuse and could lead to significantly painful repercussions.5  

Further, beta-blockers are the most widely used class of drugs in prophylactic migraine treatment and 

are only about 50% effective at reducing migraine frequency by around 50%. These beta-blockers, as 

well as anti-depressants, are known to cause overly sedating effects and often must be combined with 

 
1 Rains JC, Penzien DB, McCrory DC, et al. “Behavioral headache treatment: history, review of the empirical 
literature, and methodological critique.” Headache. 2005;45(Suppl. 2):S92–S109. 
2 Jensen R, Bendtsen L. "Tension-type headache. In: Case-based diagnosis and management of headache 
disorders.” Headache (Siva A, Lampl C, eds.). Springer International Publishing, 2015, pp. 147–155. 
3 Schoenen J, Reuter U, Diener HC, et al. Factors predicting the probability of relapse after discontinuation of 
migraine preventive treatment with topiramate. Cephalalgia 2010; 30 (11): 1290– 1295. 
doi:10.1177/0333102409359709. https://pubmed.ncbi.nlm.nih.gov/20959424/ 
4 Olesen J, Diener HC, Schoenen J, Hettiarachchi J. No effect of eletriptan administration during the aura phase of 
migraine. Eur J Neurol. 2004 Oct;11(10):671-7. https://pubmed.ncbi.nlm.nih.gov/15469451/ 
5 Sinclair AJ, Sturrock A, Davies B, Matharu M. “Headache management: pharmacological approaches.” Practical 
Neurology 2015 Dec;15(6):411-23. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4680181/ 

https://pubmed.ncbi.nlm.nih.gov/20959424/
https://pubmed.ncbi.nlm.nih.gov/15469451/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4680181/
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other preventative medications to induce the desired effect, leading to an increasingly medicated 

lifestyle to avoid monotherapies’ lack of effectiveness.6  

Evidence for the use of selective serotonin reuptake inhibitors or other anti-depressants for migraine 

prevention is mixed and overall poor, with adverse effects ranging from epigastric distress, dizziness, 

mental confusion, tachycardia, blurred vision, urinary retention, weight gain, reflex tachycardia, 

decreased seizure thresholds, sedation, and increased risk of cardiac abnormalities.7 The US Food and 

Drug Administration recently issued an alert to health care providers and patients that medications 

including and related to sodium valproate can cause decreased IQ scores in children whose mothers 

took the drug during pregnancy, despite topiramate and divalproex sodium being the only two anti-

epileptic drugs that have USDA approval for migraine prevention. This has led to topiramate being 

placed in pregnancy category D, meaning that there has been positive evidence of human fetal risk 

based on human data.8  

Overall, while there are numerous options available for migraine sufferers, they are all significantly 

flawed in their administration and efficacy, leading to the potential for long term side effects and 

rebound consequences that may further impede the patients’ ability to navigate a healthy and 

productive lifestyle without the ongoing pain and financial burden of migraine-related healthcare, as it is 

presented in current treatment plans.  

As outlined in Section 4, cannabis has also been used safely and effectively for the treatment of 

headaches and migraines for hundreds years and was a go-to medication for migraines until it was made 

illegal in 1937. 

 

 
6 Silberstein SD. Practice parameter: evidence-based guidelines for migraine headache (an evidence-based review): 
report of the Quality Standards Subcommittee of the American Academy of Neurology for the United States 
Headache Consortium. Neurology 2000; 55 (6): 754– 762 https://pubmed.ncbi.nlm.nih.gov/10993991/ 
7 Continuum (Minneapolis Minnesota) - "Preventative Migraine Treatment - 2015 
8 Meador KJ, Baker GA, Browning N, et al.  Fetal antiepileptic drug exposure and cognitive outcomes at age 6 years 
(NEAD study): a prospective observational study. Lancet Neurology 2013; 12 (3): 244-252. 
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-valproate-anti-seizure-
products-contraindicated-migraine-prevention 

https://pubmed.ncbi.nlm.nih.gov/10993991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4640499/#:~:text=KEY%20POINTS-,A%20preventive%20migraine%20drug%20is%20considered%20successful%20if%20it%20reduces,%2C%20divalproex%20sodium%2C%20and%20topiramate.
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-valproate-anti-seizure-products-contraindicated-migraine-prevention
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-valproate-anti-seizure-products-contraindicated-migraine-prevention


 

 the voice of Ohio’s medical cannabis industry 

 

 

4) Evidence supporting the use of medical marijuana to treat or alleviate the disease or condition, 

including journal articles, peer-reviewed studies, and other types of medical or scientific 

documentation 

(References, including journal articles, studies, and other sources, have been footnoted in hyperlinks) 

There is a long history of the use of cannabis for the treatment of headache disorders including 

migraines. Upon being reintroduced to Western medicine in 1839, cannabis was used for a century as an 

effective treatment of these disorders until it was made illegal in 1937.12 “Physicians who espoused the 

benefits of cannabis for headache disorders included John Russell Reynolds, the personal physician of 

Queen Victoria, American neurologist Silas Weir Mitchell, [Edouard C. Sequin,] the president of the New 

York Neurological Society…, William Gowers, a founding father of modern neurology, and Sir William 

Osler, often considered the father of modern medicine.”3 Numerous studies and surveys from this time 

period document the ability of cannabis-based medicines to “abort” or “terminate” migraines, to 

provide relief from migraine-related pain, and also document the ability of cannabis to be used 

prophylactically to reduce the occurrence of migraines or prevent them from occurring entirely.4 The 

table below, taken from “The Use of Cannabis for Headache Disorders,” provides a summary of some of 

these historical studies and their findings (hyperlinks to sources originally cited in the article have been 

left for convenience)5: 

 

 

 

 

 

 

 

 

 

 

 
1 Pain - "Cannabis for migraine treatment: the once and future prescription? An historical and scientific review" - 
1998  
2 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
3 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
4 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
5 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  

https://pubmed.ncbi.nlm.nih.gov/9696453/
https://pubmed.ncbi.nlm.nih.gov/9696453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
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Historical Reports of the Use of Cannabis as a Treatment for Headache (19th and Early 20th 
Century) 

A, abortive; P, prophylactic. 
Usage Administration Sample Result Source 

Migraine A: 0.03 fluid ounce of 
alcohol extract 1 h 
before pain onset 

4 Case studies Distinct termination of 
migraine. All patients 
experienced 
improvement, some 
were cured. 

Donovan 

Migraine A: 21.6 mg 
P: 21.6 mg—three 
times daily 

2 Case studies Immediate relief and 
elimination of headache 
for 14 months after 
treatment. No lasting 
harm. 

Reynolds 

Migraine/headache P: 21.6 mg, 1–2 times 
per day (can increase 
to 43.2 mg) 

9 Case studies and 
clinical experience 

Responses in majority of 
cases. Usually lasting 
relief, sometimes 
curative. Palliative 
during headache. 

Greene; Russo 

Clavus hystericus 
and migraine 

P: 21.6 mg to 43.2 mg 
every night 

Textbook Palliation even in severe 
cases. 

Waring 

Migraine or sick 
headache 

P: Taken before each 
meal (Women: 
21.6 mg increased to 
32.4 after 2–3 weeks; 
Men: 32.4 increased 
to 48.6) 

Clinical experience Majority of patients 
reported migraine relief 
for months. 

Seguin (1878) 
cited in Russo 

Migraine or sick 
headache 

A: 21.6–32.4 mg at 
beginning of attack. 

Clinical experience Found to be the most 
effective drug for 
migraine. Can abort 
attacks in some cases. 

Ringer 

  P: 21.6–32.4 mg, 2–3 
times daily, for weeks 
or months 
continuously. 

      

Migraine P: 8.1–16.2 mg of solid 
extract twice a day. 

Clinical experience Helpful prophylactically 
and abortively, even in 
cases of migraine 
refractory to other 
treatments. 

Hare 

  A: Take as needed       

Chronic daily 
headache 

P: 21.6–32.4 mg 
(increasing if 
necessary), 2–3 times 
per day for weeks to 
months. 

4 Case studies Cured complaints in a 
majority of cases. 

Mackenzie 

Migraine P: 16.2 mg twice a day 
continuously 

Short report Given immediately will 
stop attack, given 
periodically will reduce 
severity and frequency. 

Suckling 

  A: Take 16.2 mg 
during onset of attack 

      

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/#B35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/#B18
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Amidst a resurgence of interest in cannabis as a viable treatment option for numerous diseases and 

conditions, more sophisticated modern studies and surveys continue to come to the same conclusion as 

their historical counterparts: cannabis is effective at reducing migraine pain, aborting oncoming 

migraines, and reducing the occurrence of migraines over time. Others are also beginning to unravel the 

mechanisms by which cannabinoids can relieve suffering in migraine patients.6 

Reducing Pain: 

Chronic pain is the most common reason for medical cannabis use.7 A large scale survey of patients in 

Canada showed that the majority of headache patients treating with cannabis were positive for 

migraines and that opiates/opioids were most commonly substituted with cannabis.8 “Studies have 

shown that medicinal cannabis and cannabinoid extracts increase pain thresholds and provide pain 

relief.”9  

Specific to migraines, a review of 38 published randomized controlled trials revealed that 71% of 

patients found that cannabinoids provided significant pain-relief, and that 91% of those patients were 

using cannabis as both an acute and preventative treatment for migraines.10 Another large-scale survey 

demonstrated that inhaled cannabis was able to reduce patient-reported headache and migraine 

severity by approximately 50%.11 The survey also highlighted that these results were more or less in line 

with another that found almost “36% of medical cannabis users reported using cannabis to treat 

headache/migraine; moreover, they retrospectively reported an average 3.6-point decrease (on a 10-

point scale) in headache severity after cannabis use.”12 

Additionally, a randomized, double-blind study of cannabinoid treatment for headache or migraine 

conducted in 30 outpatients showed that nabilone (a synthetic form of THC that is sold under the name 

Cesamet) was more effective than ibuprofen in reducing pain intensity, reducing intake of other 

analgesics, reducing medication dependency, and increasing quality of life.131415 “This study also 

examined the safety of nabilone as a treatment for headache and found that patients only experienced 

mild adverse effects that disappeared after discontinuation of the medication. The results of this study 

 
6 Frontiers in Pharmacology - "Emerging Role of (Endo)Cannabinoids in Migraine" - 2018  
7 The Journal of Headache and Pain - "Patterns of medicinal cannabis use, strain analysis, and substitution effect 
among patients with migraine, headache, arthritis, and chronic pain in a medicinal cannabis cohort" - 2018  
8 The Journal of Headache and Pain - "Patterns of medicinal cannabis use, strain analysis, and substitution effect 
among patients with migraine, headache, arthritis, and chronic pain in a medicinal cannabis cohort" - 2018 
9 Migraine Pal - Medicinal Cannabis for Migraine: A Patient Guide  
10 Headache - "Comprehensive Review of Medicinal Marijuana, Cannabinoids, and Therapeutic Implications in 
Medicine and Headache: What a Long Strange Trip It's Been …" - 2015   
11 The Journal of Pain - "Short- and Long-Term Effects of Cannabis on Headache and Migraine" - 2020  
12 Cannabis and Cannabinoid Research - "A Cross-Sectional Survey of Medical Cannabis Users: Patterns of Use and 
Perceived Efficacy" - 2016  
13 The Journal of Headache and Pain - "Nabilone for the treatment of medication overuse headache: results of a 
preliminary double-blind, active-controlled, randomized trial" - 2012  
14 The Journal of Pain - "Short- and Long-Term Effects of Cannabis on Headache and Migraine" - 2020 
15 The Journal of Headache and Pain - "Nabilone for the treatment of medication overuse headache: results of a 
preliminary double-blind, active-controlled, randomized trial" - 2012   

https://pubmed.ncbi.nlm.nih.gov/29740328/
https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2
https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2
https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2
https://thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-018-0862-2
https://migrainepal.com/medicinal-cannabis-for-migraine/
https://pubmed.ncbi.nlm.nih.gov/26015168/
https://pubmed.ncbi.nlm.nih.gov/26015168/
https://www.jpain.org/article/S1526-5900(19)30848-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/28861489/
https://pubmed.ncbi.nlm.nih.gov/28861489/
https://pubmed.ncbi.nlm.nih.gov/23070400/
https://pubmed.ncbi.nlm.nih.gov/23070400/
https://www.jpain.org/article/S1526-5900(19)30848-X/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3484259/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3484259/
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are significant, especially given that [headaches can be] exacerbated by many pharmacological 

treatments.”16  

Another study revealed that inhaled cannabis caused relief similar to or greater than aspirin and 

ergotamine,17 a drug that is used specifically for the treatment of acute migraine attacks.18 Overall, 

those suffering from migraines have been shown to experience a high level of migraine relief from 

cannabis and report significantly more migraine relief from cannabis compared to non-cannabis 

products, even after controlling for migraine severity.19 

Aborting Migraines at Onset and Reducing the Occurrence of Migraines Over Time: 

While the above findings are perhaps unsurprising given what we know about cannabis and its effects 

on pain, cannabis also offers two other important benefits to those suffering from migraines specifically, 

which warrant the addition of Migraines as a standalone Qualifying Condition to Ohio’s Medical 

Marijuana Control Program. The first is that, as reported in the above referenced historical surveys and 

studies, cannabis can be used to abort migraines at onset. 

A recent study demonstrated that 11.6% of patients found that inhaled cannabis could effectively arrest 

the generation of a migraine, indicating that the quick onset of effects from inhaled cannabis offered a 

unique and effective mechanism for relieving the suffering of those living with migraines.2021 Similarly, 

another study showed that cannabis and dronabinol, a synthetic form of THC sold under the name 

Marinol, inhaled at the beginning of a cluster headache provided complete and immediate headache 

relief to patients.22 Another study examining the effects of dronabinol and cannabis on migraines 

showed that all cases were able to be treated successfully. In one case, cannabis improved response 

more than dronabinol, and in three cases, cannabis was able to be used to abort headaches in the 

prodromal phase.23 The ability of cannabis to abort migraines at onset appears unique among other 

pharmaceutical options. 

Even more compelling is the ability of cannabis to be used prophylactically to prevent or reduce the 

occurrence of migraines over time. One study referenced already referenced above showed that, of 

“121 patients who received cannabis for migraine treatment, 85.1% of these patients reported a 

reduction in migraine frequency. The mean number of migraines at the initial visit was 10.4 per month, 

 
16 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017   
17 Comprehensive Psychiatry - "Cannabis analgesia" - 1974 
18 Drugs.com - What is Ergotamine?.  
19 Complementary Therapies in Medicine - "Experience of migraine, its severity, and perceived efficacy of 
treatments among cannabis users" - 2020 
20 Journal of Psychoactive Drugs - "Self-Medication of Somatic and Psychiatric Conditions Using Botanical 
Marijuana" - 2015  
21 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017   
22 Headache - "Cluster attacks responsive to recreational cannabis and dronabinol" - 2009 
23 Mikuriya TH. Chronic migraine headache: five cases successfully treated with marinol and/or illiciit cannabis. 
Schaffer Library: Berkeley, CA, 1991 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
https://pubmed.ncbi.nlm.nih.gov/4426188/
https://www.drugs.com/mtm/ergotamine.html#:~:text=What%20is%20ergotamine%3F,treat%20a%20migraine%20type%20headache
https://pubmed.ncbi.nlm.nih.gov/33227352/
https://pubmed.ncbi.nlm.nih.gov/33227352/
https://pubmed.ncbi.nlm.nih.gov/26595140/
https://pubmed.ncbi.nlm.nih.gov/26595140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
https://pubmed.ncbi.nlm.nih.gov/19220500/
http://druglibrary.org/schaffer/hemp/migrn1.htm
http://druglibrary.org/schaffer/hemp/migrn1.htm
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falling to 4.6 at follow-up visits after cannabis treatment.”242526 “Most patients used more than one form 

of marijuana and used it daily for prevention of migraine headache. Positive effects were reported in 48 

patients (39.7%), with the most common effects reported being prevention of migraine headache with 

decreased frequency of migraine headache (24 patients [19.8%]) and aborted migraine headache (14 

patients [11.6%]). Inhaled forms of marijuana were commonly used for acute migraine treatment and 

were reported to abort migraine headache.”27 

Another study found that 61% of patients treated with medical marijuana reported lower current 

migraine disability, lower negative impact, and lower rates of opioid and triptan consumption, indicating 

that medical marijuana results in long-term reduction of migraine frequency in greater than 60% of 

patients and is associated with less disability and lower antimigraine medication intake.28 Other studies 

have seen similar decreases in the use of other migraine medications after initiation medical cannabis 

use in a substantial majority of patients.29 A survey of 1,655 patients at a Medical Marijuana Specialty 

Practice in California found that 40.8% of those patients reported improvement of headache symptoms 

with cannabis.30 Women have also found superior relief of migraine with cannabis compared with beta-

blockers, opiates, and ergots.31 We can find no other single substance that provides such an holistic 

approach to the treatment and prevention of migraines, especially when considering the relative safety 

of cannabis.  

In conclusion, it is worth mentioning that there are currently five other states that list some form of 
migraines as a qualifying condition for the use of medical marijuana: California,32 Delaware,33 Illinois,34 
Missouri,35 and New Jersey.36 Additionally, numerous other states allow for the treatment of migraines 
with cannabis through “catchall” language in their lists of qualifying conditions. 
 
Given the growing body of evidence in support of cannabis as a unique, safe, and holistic treatment 
option that can reduce migraine pain, abort oncoming migraines, reduce the frequency of migraines, 
and lower the use of more dangerous and side-effect producing pharmaceuticals, we are petitioning to 
add “migraines” as a standalone qualifying condition to Ohio’s Medical Marijuana Control Program. 

 
24 Journal of Psychoactive Drugs - "Self-Medication of Somatic and Psychiatric Conditions Using Botanical 
Marijuana" - 2015 
25 Cannabis and Cannabinoid Research - "The Use of Cannabis for Headache Disorders" - 2017  
26 Pharmacotherapy - "Effects of Medical Marijuana on Migraine Headache Frequency in an Adult Population" - 
2016  
27 Pharmacotherapy - "Effects of Medical Marijuana on Migraine Headache Frequency in an Adult Population" - 
2016 
28 Brain Science - "Migraine Frequency Decrease Following Prolonged Medical Cannabis Treatment: A Cross-
Sectional Study" - 2020  
29 Journal of Psychopharmacology - "Substitution of medical cannabis for pharmaceutical agents for pain, anxiety, 
and sleep" - 2017   
30 Journal of Drug Policy Analysis - "An Analysis of Applicants Presenting to a Medical Marijuana Specialty Practice 
in California" - 2011  
31 Journal of Cannabis Therapeutics - "Hemp for Headache" - 2008  
32 State of California Health and Human Services Agency - Form CDPH 9044 (4/18)  
33 Delaware Department of Health and Social Services - Medical Marijuana Program - Qualifying Medical Conditions  
34 Illinois Department of Public Health - Debilitating Conditions  
35 Missouri Department of Health and Senior Services - Qualifying Medical Conditions  
36 New Jersey Department of Health - Division of Medicinal Marijuana   

https://pubmed.ncbi.nlm.nih.gov/26595140/
https://pubmed.ncbi.nlm.nih.gov/26595140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436334/
https://pubmed.ncbi.nlm.nih.gov/26749285/
https://pubmed.ncbi.nlm.nih.gov/26749285/
https://pubmed.ncbi.nlm.nih.gov/26749285/
https://pubmed.ncbi.nlm.nih.gov/26749285/
https://pubmed.ncbi.nlm.nih.gov/32526965/
https://pubmed.ncbi.nlm.nih.gov/32526965/
https://pubmed.ncbi.nlm.nih.gov/28372506/
https://pubmed.ncbi.nlm.nih.gov/28372506/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673028/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673028/
https://www.tandfonline.com/doi/abs/10.1300/J175v01n02_04
https://www.cdph.ca.gov/CDPH%20Document%20Library/ControlledForms/cdph9044.pdf#search=arthritis%20medical%20marijuana
https://dhss.delaware.gov/dph/hsp/medmarconditions.html
https://www.dph.illinois.gov/topics-services/prevention-wellness/medical-cannabis/debilitating-conditions
https://health.mo.gov/safety/medical-marijuana/how-to-apply.php
https://www.nj.gov/health/medicalmarijuana/patients/
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To whom it may concern,

MynameisDr.DanielNeide§and1amtheCEOoflnspireWellness.Ihavebeenevaluatingandtreating

Patients for the  Ohio  Medical  Marijuana  program  since April,  2018.  I  have seen the benefits  of medical

cannabis in a  variety of patients,  including chronic  pain from  migraines.  It has been  my experience that

cannabis,  as a potent anti-inflammatory,  has significant benefit in reducing the severity and  frequency of

migraine headaches,

I  support the  proposal  to  add  Migraines  a§  a  qualifying  condition  for  medical  marijuana  under  Ohio's

Medical  Marijuana Control  Program. Anti.deprossants,  prescription  anti-inflammatories,  and  opioids are

commonlyusedtotreatpatientswhoexperionoemigraineswithlimitedsuccess.Thereisoftennowayto

stop  migraines from  occurring,  so  symptom  management  is  aw  that  is  available  as far  as  treatment  is

concerned. Anti.depre§§ants can be Cause many side effects including sexual dysfunctlon and depletion

of ATP  from  the  mitochondria,  and  NSAIDs  can  cause  Gl  bleeds,  kidney  problems  and  elevated  liver

enzymes .    and  may not  be as effective at managing Severe  pain.  Medical  marijuana  is an alternative

medicjnethatcanreduceorpossiblyreplaceanti-depressantsandotherpalnmedicationsWhilereducing

the occurrence of migraines over time.

Danlel M.  Neides,  MD,  MBA

CEO, Inspire Wellness



To whom it may concern,  
 
My name is Dr. Rostocki. I have 40 years of experience as a medical professional, and have first-
hand experience in aiding patients cure and suppress Migraines.  
 
Migraines can cause severe throbbing pain or a pulsing sensation, typically on one side of the 
head. Migraines are often accompanied by nausea, vomiting, and extreme sensitivity to light 
and sound. They can last for hours to days, and the pain can be severe to the point it inhibits 
typical daily activities. 
 
Common treatments for migraines include pain relievers, either by prescription or over-the-
counter medication. This typical treatment practice alone is dangerous and cavalier. Patients 
seeking relief from debilitating symptoms of migraines deserve other approaches to relief. 
 
I strongly believe medical marijuana should be available as a method of treatment for a patient 
suffering from Migraines, and recommend Migraines be added as a Qualifying Condition in 
Ohio’s Medical Marijuana Program.  
 
Should you have any questions regarding my support please feel free to contact me. 
 
Best,  
 
Lukasz A. Rostocki, MD 
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MESSAGE FROM THE

DIRECTOR-GENERAL

� ental illness is not a personal failure. It doesn’t happen only to other people.
We all remember a time not too long ago when we couldn’t openly speak

about cancer. That was a family secret. Today, many of us still do not want to talk about
AIDS. These barriers are gradually being broken down.

The theme of World Health Day 2001 was “Stop exclusion – Dare to care”. Its message
was that there is no justification for excluding people with a mental illness or brain disorder
from our communities – there is room for everyone. Yet many of us still shy away from, or
feign ignorance of such individuals – as if we do not dare to understand and
care. The theme of this report is “New understanding, new hope”. It shows
how science and sensibility are combining to break down real and per-
ceived barriers to care and cure in mental health. For there is a new
understanding that offers real hope to the mentally ill. Understanding
how genetic, biological, social and environmental factors come together
to cause mental and brain illness. Understanding how inseparable
mental and physical health really are, and how their influence on each
other is complex and profound. And this is just the beginning. I believe
that talking about health without mental health is a little like tuning an
instrument and leaving a few discordant notes.

WHO is making a simple statement: mental health – neglected
for far too long – is crucial to the overall well-being of individuals,
societies and countries and must be universally regarded in a new
light.

Our call has been joined by the United Nations General As-
sembly, which this year marks the 10th anniversary of the rights
of the mentally ill to protection and care. I believe The World Health
Report 2001 gives renewed emphasis to the UN principles laid
down a decade ago. The first of these principles is that there shall be no discrimination on
the grounds of mental illness. Another is that as far as possible, every patient shall have the
right to be treated and cared for in his or her own community. And a third is that every
patient shall have the right to be treated in the least restrictive environment, with the least
restrictive or intrusive treatment.

Throughout the year, our Member States have taken our struggle forward by focusing
on various aspects of mental health whether it be medical, social or political. This year
WHO is also supporting the development and launching of global campaigns on depres-
sion management and suicide prevention, schizophrenia and epilepsy. The World Health
Assembly 2001 discussed mental health in all its dimensions. For us at the World Health
Organization and in the extended community of health professionals, this heightened and
sustained focus is an opportunity and a challenge.

Dr Gro Harlem Brundtland
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A lot remains to be done. We do not know how many people are not getting the help
they need – help that is available, help that can be obtained at no great cost. Initial esti-
mates suggest that about 450 million people alive today suffer from mental or neurological
disorders or from psychosocial problems such as those related to alcohol and drug abuse.
Many of them suffer silently. Many of them suffer alone. Beyond the suffering and beyond
the absence of care lie the frontiers of stigma, shame, exclusion, and more often than we
care to know, death.

Major depression is now the leading cause of disability globally and ranks fourth in the
ten leading causes of the global burden of disease. If projections are correct, within the next
20 years, depression will have the dubious distinction of becoming the second cause of the
global disease burden. Globally, 70 million people suffer from alcohol dependence. About
50 million have epilepsy; another 24 million have schizophrenia. A million people commit
suicide every year. Between ten and 20 million people attempt it.

Rare is the family that will be free from an encounter with mental disorders.
One person in every four will be affected by a mental disorder at some stage of life. The

risk of some disorders, including Alzheimer’s disease, increases with age. The conclusions
are obvious for the world’s ageing population. The social and economic burden of mental
illness is enormous.

Today we know that most illnesses, mental and physical, are influenced by a combina-
tion of biological, psychological and social factors. Our understanding of the relationship
between mental and physical health is rapidly increasing. We know that mental disorders
are the outcome of many factors and have a physical basis in the brain. We know they can
affect everyone, everywhere. And we know that more often than not, they can be treated
effectively.

This report deals with depressive disorders, schizophrenia, mental retardation, disor-
ders of childhood and adolescence, drug and alcohol dependence, Alzheimer’s disease and
epilepsy. All of these are common and usually cause severe disability. Epilepsy is not a
mental problem, but we have included it because it faces the same kind of stigma, igno-
rance and fear associated with mental illnesses.

Our report is a comprehensive review of what we know about the current and future
burden of all these disorders and their principal contributing factors. It deals with the effec-
tiveness of prevention and the availability of, and barriers to, treatment. We deal in detail
with service provision and service planning. And, finally, the report outlines policies needed
to ensure that stigma and discrimination are broken down, and that effective prevention
and treatment are put in place and adequately funded.

In more ways than one, we make this simple point: we have the means and the scientific
knowledge to help people with mental and brain disorders. Governments have been re-
miss, as has been the public health community. By accident or by design, we are all respon-
sible for this situation. As the world’s leading public health agency, WHO has one, and only
one option – to ensure that ours will be the last generation that allows shame and stigma to
rule over science and reason.

Gro Harlem Brundtland
Geneva

October 2001
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OVERVIEW

� his landmark World Health Organization publication aims to raise public and profes-
sional awareness of the real burden of mental disorders and their costs in human,

social and economic terms. At the same time it intends to help dismantle many of those
barriers – particularly of stigma, discrimination and inadequate services – which prevent
many millions of people worldwide from receiving the treatment they need and deserve.

In many ways, The World Health Report 2001 provides a new understanding of mental
disorders that offers new hope to the mentally ill and their families in all countries and all
societies. It is a comprehensive review of what is known about the current and future bur-
den of disorders, and the principal contributing factors. It examines the scope of prevention
and the availability of, and obstacles to, treatment. It deals in detail with service provision
and planning; and it concludes with a set of far-reaching recommendations that can be
adapted by every country according to its needs and its resources.

The ten recommendations for action are as follows.

1. PROVIDE TREATMENT IN PRIMARY CARE

The management and treatment of mental disorders in primary care is a fundamental
step which enables the largest number of people to get easier and faster access to services
– it needs to be recognized that many are already seeking help at this level. This not only
gives better care; it cuts wastage resulting from unnecessary investigations and inappropri-
ate and non-specific treatments. For this to happen, however, general health personnel
need to be trained in the essential skills of mental health care. Such training ensures the
best use of available knowledge for the largest number of people and makes possible the
immediate application of interventions. Mental health should therefore be included in train-
ing curricula, with refresher courses to improve the effectiveness of the management of
mental disorders in general health services.

2. MAKE PSYCHOTROPIC DRUGS AVAILABLE

Essential psychotropic drugs should be provided and made constantly available at all
levels of health care. These medicines should be included in every country’s essential drugs
list, and the best drugs to treat conditions should be made available whenever possible. In
some countries, this may require enabling legislation changes. These drugs can ameliorate
symptoms, reduce disability, shorten the course of many disorders, and prevent relapse.
They often provide the first-line treatment, especially in situations where psychosocial in-
terventions and highly skilled professionals are unavailable.

3. GIVE CARE IN THE COMMUNITY

Community care has a better effect than institutional treatment on the outcome and
quality of life of individuals with chronic mental disorders. Shifting patients from mental
hospitals to care in the community is also cost-effective and respects human rights. Mental
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health services should therefore be provided in the community, with the use of all available
resources. Community-based services can lead to early intervention and limit the stigma of
taking treatment. Large custodial mental hospitals should be replaced by community care
facilities, backed by general hospital psychiatric beds and home care support, which meet
all the needs of the ill that were the responsibility of those hospitals. This shift towards
community care requires health workers and rehabilitation services to be available at com-
munity level, along with the provision of crisis support, protected housing, and sheltered
employment.

4. EDUCATE THE PUBLIC

Public education and awareness campaigns on mental health should be launched in all
countries. The main goal is to reduce barriers to treatment and care by increasing aware-
ness of the frequency of mental disorders, their treatability, the recovery process and the
human rights of people with mental disorders. The care choices available and their benefits
should be widely disseminated so that responses from the general population, profession-
als, media, policy-makers and politicians reflect the best available knowledge. This is al-
ready a priority for a number of countries, and national and international organizations.
Well-planned public awareness and education campaigns can reduce stigma and discrimi-
nation, increase the use of mental health services, and bring mental and physical health
care closer to each other.

5. INVOLVE COMMUNITIES, FAMILIES AND CONSUMERS

Communities, families and consumers should be included in the development and de-
cision-making of policies, programmes and services. This should lead to services being
better tailored to people’s needs and better used. In addition, interventions should take
account of age, sex, culture and social conditions, so as to meet the needs of people with
mental disorders and their families.

6. ESTABLISH NATIONAL POLICIES, PROGRAMMES AND LEGISLATION

Mental health policy, programmes and legislation are necessary steps for significant and
sustained action. These should be based on current knowledge and human rights consid-
erations. Most countries need to increase their budgets for mental health programmes
from existing low levels. Some countries that have recently developed or revised their policy
and legislation have made progress in implementing their mental health care programmes.
Mental health reforms should be part of the larger health system reforms. Health insurance
schemes should not discriminate against persons with mental disorders, in order to give
wider access to treatment and to reduce burdens of care.

7. DEVELOP HUMAN RESOURCES

Most developing countries need to increase and improve training of mental health pro-
fessionals, who will provide specialized care as well as support the primary health care
programmes. Most developing countries lack an adequate number of such specialists to
staff mental health services. Once trained, these professionals should be encouraged to
remain in their country in positions that make the best use of their skills. This human
resource development is especially necessary for countries with few resources at present.
Though primary care provides the most useful setting for initial care, specialists are needed
to provide a wider range of services. Specialist mental health care teams ideally should
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include medical and non-medical professionals, such as psychiatrists, clinical psycholo-
gists, psychiatric nurses, psychiatric social workers and occupational therapists, who can
work together towards the total care and integration of patients in the community.

8. LINK WITH OTHER SECTORS

Sectors other than health, such as education, labour, welfare, and law, and
nongovernmental organizations should be involved in improving the mental health of com-
munities. Nongovernmental organizations should be much more proactive, with better-
defined roles, and should be encouraged to give greater support to local initiatives.

9. MONITOR COMMUNITY MENTAL HEALTH

The mental health of communities should be monitored by including mental health
indicators in health information and reporting systems. The indices should include both
the numbers of individuals with mental disorders and the quality of their care, as well as
some more general measures of the mental health of communities. Such monitoring helps
to determine trends and to detect mental health changes resulting from external events,
such as disasters. Monitoring is necessary to assess the effectiveness of mental health pre-
vention and treatment programmes, and it also strengthens arguments for the provision of
more resources. New indicators for the mental health of communities are necessary.

10. SUPPORT MORE RESEARCH

More research into biological and psychosocial aspects of mental health is needed in
order to increase the understanding of mental disorders and to develop more effective
interventions. Such research should be carried out on a wide international basis to under-
stand variations across communities and to learn more about factors that influence the
cause, course and outcome of mental disorders. Building research capacity in developing
countries is an urgent need.

THREE SCENARIOS FOR ACTION

International action is critical if these recommendations are to be implemented effec-
tively, because many countries lack the necessary resources. United Nations technical and
developmental agencies and others can assist countries with mental health infrastructure
development, manpower training, and research capacity building.

To help guide countries, the report in its concluding section provides three “scenarios for
action” according to the varying levels of national mental health resources around the world.
Scenario A, for example, applies to economically poorer countries where such resources are
completely absent or very limited. Even in such cases, specific actions such as training of all
personnel, making essential drugs available at all health facilities, and moving the mentally
ill out of prisons, can be applied. For countries with modest levels of resources, Scenario B
suggests, among other actions, the closure of custodial mental hospitals and steps towards
integrating mental health care into general health care. Scenario C, for those countries with
most resources, proposes improvements in the management of mental disorders in pri-
mary health care, easier access to newer drugs, and community care facilities offering 100%
coverage.

All of the above recommendations and actions stem from the main body of the report
itself.
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OUTLINE OF THE REPORT

Chapter 1 introduces the reader to a new understanding of mental health and explains
why it is as important as physical health to the overall well-being of individuals, families,
societies and communities.

Mental and physical health are two vital strands of life that are closely interwoven and
deeply interdependent. Advances in neuroscience and behavioural medicine have shown
that, like many physical illnesses, mental and behavioural disorders are the result of a com-
plex interaction between biological, psychological and social factors.

As the molecular revolution proceeds, researchers are becoming able to see the living,
feeling, thinking human brain at work and to see and understand why, sometimes, it works
less well than it could. Future advances will provide a more complete understanding of
how the brain is related to complex mental and behavioural functioning. Innovations in
brain imaging and other investigative techniques will permit “real time cinema” of the nerv-
ous system in action.

Meanwhile, scientific evidence from the field of behavioural medicine has demonstrated
a fundamental connection between mental and physical health – for instance, that depres-
sion predicts the occurrence of heart disease. Research shows that there are two main path-
ways through which mental and physical health mutually influence each other.

Physiological systems, such as neuroendocrine and immune functioning, are one such
pathway. Anxious and depressed moods, for example, initiate a cascade of adverse changes
in endocrine and immune functioning, and create increased susceptibility to a range of
physical illnesses.

Health behaviour is another pathway and concerns activities such as diet, exercise, sexual
practices, smoking and adhering to medical therapies. The health behaviour of an indi-
vidual is highly dependent on that person’s mental health. For example, recent evidence
has shown that young people with psychiatric disorders such as depression and substance
dependence are more likely to engage in smoking and high-risk sexual behaviour.

Individual psychological factors are also related to the development of mental disorders.
The relationships between children and their parents or other caregivers during childhood
are crucial. Regardless of the specific cause, children deprived of nurture are more likely to
develop mental and behavioural disorders either in childhood or later in life. Social factors
such as uncontrolled urbanization, poverty and rapid technological change are also impor-
tant. The relationship between mental health and poverty is particularly important: the
poor and the deprived have a higher prevalence of disorders, including substance abuse.
The treatment gap for most mental disorders is high, but for the poor population it is in-
deed massive.

Chapter 2 begins to address the treatment gap as one of the most important issues in
mental health today. It does so first of all by describing the magnitude and burden of men-
tal and behavioural disorders. It shows they are common, affecting 20–25% of all people at
some time during their life. They are also universal – affecting all countries and societies,
and individuals at all ages. The disorders have a large direct and indirect economic impact
on societies, including service costs. The negative impact on the quality of life of individuals
and families is massive. It is estimated that, in 2000, mental and neurological disorders
accounted for 12% of the total disability-adjusted life years (DALYs) lost due to all diseases
and injuries. By 2020, it is projected that the burden of these disorders will have increased
15%. Yet only a small minority of all those presently affected receive any treatment.
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The chapter introduces a group of common disorders that usually cause severe disabil-
ity, and describes how they are identified and diagnosed, and their impact on quality of life.
The group includes depressive disorders, schizophrenia, substance use disorders, epilepsy,
mental retardation, disorders of childhood and adolescence, and Alzheimer’s disease. Al-
though epilepsy is clearly a neurological disorder, it is included because it has been seen
historically as a mental disorder and is still considered this way in many societies. Like
those with mental disorders, people with epilepsy suffer stigma and also severe disability if
left untreated.

Factors determining the prevalence, onset and course of all these disorders include pov-
erty, sex, age, conflict and disasters, major physical diseases, and family and social environ-
ment. Often, two or more mental disorders occur together in an individual, anxiety and
depressive disorders being a common combination.

The chapter discusses the possibility of suicide associated with such disorders. Three
aspects of suicide are of public health importance. First, it is one of the main causes of death
of young people in most developed countries and in many developing ones as well. Sec-
ond, there are wide variations in suicide rates across countries, between the sexes and
across age groups, an indication of the complex interaction of biological, psychological and
sociocultural factors. Third, suicides of younger people and of women are a recent and
growing problem in many countries. Suicide prevention is among the issues discussed in
the next chapter.

Chapter 3 is concerned with solving mental health problems. It highlights one key issue
in the whole report, and one that features strongly in the overall recommendations. This is
the positive shift, recommended for all countries and already occurring in some, from insti-
tutionalized care, in which the mentally disordered are held in asylums, custodial-type
hospitals or prisons, to care in the community backed by the availability of beds in general
hospitals for acute cases.

In 19th-century Europe, mental illness was seen on one hand as a legitimate topic for
scientific enquiry: psychiatry burgeoned as a medical discipline, and people suffering from
mental disorders were considered medical patients. On the other hand, people with these
disorders, like those with many other diseases and undesirable social behaviour, were iso-
lated from society in large custodial institutions, the state lunatic asylums, later known as
mental hospitals. The trends were later exported to Africa, the Americas and Asia.

During the second half of the 20th century, a shift in the mental health care paradigm
took place, largely owing to three independent factors. First, psychopharmacology made
significant progress, with the discovery of new classes of drugs, particularly neuroleptics
and antidepressants, as well as the development of new forms of psychosocial interven-
tions. Second, the human rights movement became a truly international phenomenon
under the sponsorship of the newly created United Nations, and democracy advanced on a
global basis. Third, a mental component was firmly incorporated into the concept of health
as defined by the newly established WHO. Together these events have prompted the move
away from care in large custodial institutions to more open and flexible care in the commu-
nity.

The failures of asylums are evidenced by repeated cases of ill-treatment to patients,
geographical and professional isolation of the institutions and their staff, weak reporting
and accounting procedures, bad management and ineffective administration, poorly tar-
geted financial resources, lack of staff training, and inadequate inspection and quality as-
surance procedures.
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In contrast, community care is about providing good care and the empowerment of
people with mental and behavioural disorders. In practice, community care implies the
development of a wide range of services within local settings. This process, which has not
yet begun in many regions and countries, aims to ensure that some of the protective func-
tions of the asylum are fully provided and that the negative aspects of the institutions are
not perpetuated.

The following are characteristics of providing care in the community:
• services which are close to home, including general hospital care for acute

admissions, and long-term residential facilities in the community;
• interventions related to disabilities as well as symptoms;
• treatment and care specific to the diagnosis and needs of each individual;
• a wide range of services which address the needs of people with mental and

behavioural disorders;
• services which are coordinated between mental health professionals and

community agencies;
• ambulatory rather than static services, including those which can offer home

treatment;
• partnership with carers and meeting their needs;
• legislation to support the above aspects of care.

However, this chapter warns against closing mental hospitals without community alter-
natives and, conversely, creating community alternatives without closing mental hospitals.
Both have to occur at the same time, in a well-coordinated, incremental way. A sound de-
institutionalization process has three essential components:

– prevention of inappropriate mental hospital admissions through the provision
of community facilities;

– discharge to the community of long-term institutional patients who have
received adequate preparation;

– establishment and maintenance of community support systems for
non-institutionalized patients.

In many developing countries, mental health care programmes have a low priority. Pro-
vision is limited to a small number of institutions that are usually overcrowded, under-
staffed and inefficient. Services reflect little understanding of the needs of the ill or the
range of approaches available for treatment and care. There is no psychiatric care for the
majority of the population. The only services are in large mental hospitals that operate
under legislation which is often more penal than therapeutic. They are not easily accessible
and become communities of their own, isolated from society at large.

Despite the major differences between mental health care in developing and developed
countries, they share a common problem: many people who could benefit do not take
advantage of available psychiatric services. Even in countries with well-established serv-
ices, fewer than half of those individuals needing care make use of such services. This is
related both to the stigma attached to individuals with mental and behavioural disorders,
and to the inappropriateness of the services provided.

The chapter identifies important principles of care in mental health. These include diag-
nosis, early intervention, rational use of treatment techniques, continuity of care, and a
wide range of services. Additional principles are consumer involvement, partnerships with
families, involvement of the local community, and integration into primary health care. The
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chapter also describes three fundamental ingredients of care – medication, psychotherapy
and psychosocial rehabilitation – and says a balanced combination of them is always re-
quired. It discusses prevention, treatment, and rehabilitation in the context of the disorders
highlighted in the report.

Chapter 4 deals with mental health policy and service provision. To protect and improve
the mental health of the population is a complex task involving multiple decisions. It re-
quires priorities to be set among mental health needs, conditions, services, treatments, and
prevention and promotion strategies, and choices to be made about their funding. Mental
health services and strategies must be well coordinated among themselves and with other
services, such as social security, education, and public interventions in employment and
housing. Mental health outcomes must be monitored and analysed so that decisions can
be continually adjusted to meet emerging challenges.

Governments, as the ultimate stewards of mental health, need to assume the responsi-
bility for ensuring that these complex activities are carried out. One critical role in steward-
ship is to develop and implement policy. This means identifying the major issues and
objectives, defining the respective roles of the public and private sectors in financing and
provision, and identifying policy instruments and organizational arrangements required in
the public and possibly in the private sectors to meet mental health objectives. It also means
prompting action for capacity building and organizational development, and providing
guidance for prioritizing expenditure, thus linking analysis of problems to decisions about
resource allocation.

The chapter looks in detail at these issues, beginning with options for financing ar-
rangements for the delivery of mental health services, while noting that the characteristics
of these should be no different from those for health services in general. People should be
protected from catastrophic financial risk, which means minimizing out-of-pocket pay-
ments in favour of prepayment methods, whether via general taxation, mandatory social
insurance or voluntary private insurance. The healthy should subsidize the sick through
prepayment mechanisms, and a good financing system will also mean that the well-off
subsidize the poor, at least to some extent.

The chapter goes on to discuss the formulation of mental health policy, which it notes is
often developed separately from alcohol and drug policies. It says mental health, alcohol
and drug policies must be formulated within the context of a complex body of government
health, welfare and general social policies. Social, political and economic realities must be
recognized at local, regional and national levels.

Policy formulation must be based upon up-to-date and reliable information concerning
the community, mental health indicators, effective treatments, prevention and promotion
strategies, and mental health resources. The policy will need to be reviewed periodically.

Policies should highlight vulnerable groups with special mental health needs, such as
children, the elderly, and abused women, as well as refugees and displaced persons in
countries experiencing civil wars or internal conflicts.

Policies should also include suicide prevention. This means, for example, reducing ac-
cess to poisons and firearms, and detoxifying domestic gas and car exhausts. Such policies
need to ensure not only care for individuals particularly at risk, such as those with depres-
sion, schizophrenia or alcohol dependence, but also the control of alcohol and illicit drugs.

The public mental health budget in many countries is mainly spent on maintaining
institutional care, with few or no resources being made available for more effective services
in the community. In most countries, mental health services need to be assessed, reevaluated
and reformed to provide the best available treatment and care. The chapter discusses three
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ways of improving how services are organized, even with limited resources, so that those
who need them can make full use of them. These are: shifting care away from mental
hospitals, developing community mental health services, and integrating mental health
services into general health care.

Other matters discussed in this chapter include ensuring the availability of psychotropic
drugs, creating intersectoral links, choosing mental health interventions, public and private
roles in provision of services, developing human resources, defining roles and functions of
health workers, and promoting not just mental health but also the human rights of people
with mental disorders. In this latter instance, legislation is essential to guarantee that their
fundamental human rights are protected.

Intersectoral collaboration between government departments is essential in order for
mental health policies to benefit from mainstream government programmes. In addition,
mental health input is required to ensure that all government activities and policies con-
tribute to and not detract from mental health. This involves labour and employment, com-
merce and economics, education, housing, other social welfare services and the criminal
justice system.

The chapter says that the most important barriers to overcome in the community are
stigma and discrimination, and that a multilevel approach is required, including the role of
the mass media and the use of community resources to stimulate change.

Chapter 5 contains the recommendations and three scenarios for action listed at the
beginning of this overview. It brings the report to an optimistic end, by emphasizing that
solutions for mental disorders do exist and are available. The scientific advances made in
the treatment of mental disorders mean that most individuals and families can be helped.
In addition to effective treatment and rehabilitation, strategies for the prevention of some
disorders are available. Suitable and progressive mental health policy and legislation can
go a long way towards delivering services to those in need. There is new understanding,
and there is new hope.
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CHAPTER ONE

� �ublic �ealth

�pproach to �ental �ealth

1

Mental health is as important as physical health to the overall well-being of

individuals, societies and countries. Yet only a small minority of the 450 million

people suffering from a mental or behavioural disorder are receiving treatment.

Advances in neuroscience and behavioural medicine have shown that, like many

physical illnesses, mental and behavioural disorders are the result of a complex

interaction between biological, psychological and social factors. While there is

still much to be learned, we already have the knowledge and power to reduce

the burden of mental and behavioural disorders worldwide.
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1

A PUBLIC HEALTH

APPROACH TO MENTAL HEALTH

INTRODUCTION

� or all individuals, mental, physical and social health are vital strands of life that are
closely interwoven and deeply interdependent. As understanding of this relation-

ship grows, it becomes ever more apparent that mental health is crucial to the overall well-
being of individuals, societies and countries.

Unfortunately, in most parts of the world, mental health and mental disorders are not
regarded with anything like the same importance as physical health. Instead, they have
been largely ignored or neglected. Partly as a result, the world is suffering from an increas-
ing burden of mental disorders, and a widening “treatment gap”. Today, some 450 million
people suffer from a mental or behavioural disorder, yet only a small minority of them
receive even the most basic treatment. In developing countries, most individuals with se-
vere mental disorders are left to cope as best they can with their private burdens such as
depression, dementia, schizophrenia, and substance dependence. Globally, many are vic-
timized for their illness and become the targets of stigma and discrimination.

Further increases in the number of sufferers are likely in view of the ageing of the popu-
lation, worsening social problems, and civil unrest. Already, mental disorders represent
four of the 10 leading causes of disability worldwide. This growing burden amounts to a
huge cost in terms of human misery, disability and economic loss.

Mental and behavioural disorders are estimated to account for 12% of the global burden
of disease, yet the mental health budgets of the majority of countries constitute less than
1% of their total health expenditures. The relationship between disease burden and disease
spending is clearly disproportionate. More than 40% of countries have no mental health
policy and over 30% have no mental health programme. Over 90% of countries have no
mental health policy that includes children and adolescents. Moreover, health plans fre-
quently do not cover mental and behavioural disorders at the same level as other illnesses,
creating significant economic difficulties for patients and their families. And so the suffer-
ing continues, and the difficulties grow.

This need not be so. The importance of mental health has been recognized by WHO
since its origin, and is reflected by the definition of health in the WHO Constitution as “not
merely the absence of disease or infirmity”, but rather, “a state of complete physical, mental
and social well-being”. In recent years this definition has been given sharper focus by many
huge advances in the biological and behavioural sciences. These in turn have broadened
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our understanding of mental functioning, and of the profound relationship between men-
tal, physical and social health. From this new understanding emerges new hope.

Today we know that most illnesses, mental and physical, are influenced by a combina-
tion of biological, psychological, and social factors (see Figure 1.1). We know that mental
and behavioural disorders have a basis in the brain. We know that they affect people of all
ages in all countries, and that they cause suffering to families and communities as well as
individuals. And we know that in most cases, they can be diagnosed and treated cost-
effectively. From the sum of our understanding, people with mental or behavioural disor-
ders today have new hope of living full and productive lives in their own communities.

This report presents information concerning the current understanding of mental and
behavioural disorders, their magnitude and burden, effective treatment strategies, and strat-
egies for enhancing mental health through policy and service development.

The report makes it clear that governments are as responsible for the mental health as
for the physical health of their citizens. One of the key messages to governments is that
mental asylums, where they still exist, must be closed down and replaced with well-organ-
ized community-based care and psychiatric beds in general hospitals. The days of locking
up people with mental or behavioural disorders in grim prison-like psychiatric institutions
must end. The vast majority of people with mental disorders are not violent. Only a small
proportion of mental and behavioural disorders are associated with an increased risk of
violence, and comprehensive mental health services can decrease the likelihood of such
violence.

As the ultimate stewards of any health system, governments must take the responsibil-
ity for ensuring that mental health policies are developed and implemented. This report
recommends strategies that countries should pursue, including the integration of mental

Figure 1.1 Interaction of biological, psychological and social factors in the development 
of mental disorders
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health treatment and services into the general health system, particularly into primary health
care. This approach is being successfully applied in a number of countries. In many parts of
the world, though, much more remains to be accomplished.

UNDERSTANDING MENTAL HEALTH

Mental health has been defined variously by scholars from different cultures. Concepts
of mental health include subjective well-being, perceived self-efficacy, autonomy, compe-
tence, intergenerational dependence, and self-actualization of one’s intellectual and emo-
tional potential, among others. From a cross-cultural perspective, it is nearly impossible to
define mental health comprehensively. It is, however, generally agreed that mental health
is broader than a lack of mental disorders.

An understanding of mental health and, more generally, mental functioning is impor-
tant because it provides the basis on which to form a more complete understanding of the
development of mental and behavioural disorders.

In recent years, new information from the fields of neuroscience and behavioural medi-
cine has dramatically advanced our understanding of mental functioning. Increasingly, it is
becoming clear that mental functioning has a physiological underpinning, and is funda-
mentally interconnected with physical and social functioning and health outcomes.

ADVANCES IN NEUROSCIENCE

The World Health Report 2001 appears at an exciting time in the history of neuroscience.
This is the branch of science which deals with the anatomy, physiology, biochemistry and
molecular biology of the nervous system, especially as related to behaviour and learning.
Spectacular advances in molecular biology are providing a more complete view of the build-
ing blocks of nerve cells (neurons). These advances will continue to provide a critical plat-
form for the genetic analysis of human disease, and will contribute to new approaches to
the discovery of treatments.

The understanding of the structure and function of the brain has evolved over the past
500 years (Figure 1.2). As the molecular revolution proceeds, tools such as neuroimaging
and neurophysiology are permitting researchers to see the living, feeling, thinking human
brain at work. Used in combination with cognitive neuroscience, imaging technologies
make it increasingly possible to identify the specific parts of the brain used for different
aspects of thinking and emotion.

The brain is responsible for melding genetic, molecular and biochemical information
with information from the world. As such, the brain is an extremely complex organ. Within
the brain, there are two types of cells: neurons and neuroglia. Neurons are responsible for
sending and receiving nerve impulses or signals. Neuroglia provide neurons with nourish-
ment, protection and structural support. Collectively, there are more than one hundred
billion neurons in the brain, comprising thousands of distinct types. Each of these neurons
communicates with other neurons via specialized structures called synapses. More than
one hundred distinct brain chemicals, called neurotransmitters, communicate across these
synapses. In aggregate, there are probably more than 100 trillion synapses in the brain.
Circuits, formed by hundreds or thousands of neurons, give rise to complex mental and
behavioural processes.

During fetal development, genes drive brain formation. The outcome is a specific and
highly organized structure. This early development can also be influenced by environmen-
tal factors such as the pregnant woman’s nutrition and substance use (alcohol, tobacco,
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and other psychoactive substances) or exposure to radiation. After birth and throughout
life, all types of experience have the power not only to produce immediate communication
between and among neurons, but also to initiate molecular processes that remodel synaptic
connections (Hyman 2000). This process is described as synaptic plasticity, and it literally
changes the physical structure of the brain. New synapses can be created, old ones re-
moved, existing ones strengthened or weakened. The result is that information processing
within the circuit will be changed to accommodate the new experience.

Prenatally, during childhood and through adulthood, genes and environment are
involved in a series of inextricable interactions. Every act of learning – a process that is

Figure 1.2 Understanding the brain
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dependent both on particular circuits and on the regulation of particular genes – physically
changes the brain. Indeed, the remarkable evolutionary success of the human brain is that,
within certain limits, it remains plastic across the lifespan. This recent discovery of lifelong
synaptic plasticity represents a shift away from earlier theories that held that the structure
of the adult brain is static (see Box 1.1).

As notable as discoveries to date have been, neuroscience is yet in its infancy. Future
advances will provide a more complete understanding of how the brain is related to com-
plex mental and behavioural functioning. Innovations in brain imaging along with neu-
ropsychological and electrophysiological studies will permit real time cinema of the nervous
system at work. Imaging will be combined with a growing ability to record from a large
number of neurons at once; in this manner, it will be possible to decode their language.
Other advances will be based on progress in genetics. An initial working draft sequence of
the human genome is available in the public domain (at http://www.ornl.gov/hgmis/). One
of the important uses of genomic information will be to provide a new basis for developing
effective treatments for mental and behavioural disorders.

Another important tool that will enhance understanding of the molecular building blocks
of development, anatomy, physiology and behaviour is the generation of genetically al-
tered mice. For nearly every human gene there is an analogous mouse gene. This conserva-
tion of gene function between humans and mice suggests that mouse models will yield
fundamental insights into human physiology and disease (O’Brien et al. 1999). Many labo-
ratories around the world are involved in systematically inserting or deleting identified
genes, and others are embarking on projects of generating random mutations throughout
the mouse genome. These approaches will help connect genes with their actions in cells,
organs and whole organisms.

Integration of the research results of neuroimaging and neurophysiology with those of
molecular biology should lead to a greater understanding of the basis of normal and abnor-
mal mental function, and to the development of more effective treatments.

ADVANCES IN BEHAVIOURAL MEDICINE

Advances have occurred not only in our understanding of mental functioning, but also
in the knowledge of how these functions influence physical health. Modern science is dis-

Box 1.1  The brain: new understanding wins the Nobel Prize

The Nobel Prize in Physiology or
Medicine for 2000 was awarded
jointly to Professor Arvid Carlsson,
Professor Paul Greengard and Pro-
fessor Eric Kandel for their discov-
eries concerning how brain cells
communicate with each other.1

Their research is related to signal
transduction in the nervous sys-
tem, which takes place in synapses
(points of contact between brain
cells). These discoveries are crucial
in advancing the understanding of
the normal functioning of the

brain, and how disturbances in this
signal transduction can lead to
mental and behavioural disorders.
Their findings have already resulted
in the development of effective new
medications.

Arvid Carlsson’s research revealed
that dopamine is a transmitter of the
brain that helps to control move-
ments and that Parkinson’s disease
is related to lack of dopamine. As a
result of this discovery, there is now
an effective treatment (L-DOPA) for
Parkinson’s disease. Carlsson’s work

also demonstrated how other medi-
cations work, especially drugs used
to treat schizophrenia, and has led
to the development of a new gen-
eration of effective antidepressant
medications.

Paul Greengard discovered how
dopamine and a number of other
neurotransmitters exert their influ-
ence in the synapse. His research
clarified the mechanism by which
several psychoactive medications act.

Eric Kandel showed how changes
in synaptic function are central to

learning and memory. He discov-
ered that the development of
long-term memory requires a
change in protein synthesis which
can also lead to changes in the
shape and function of the
synapse. By furthering under-
standing of the brain mechanisms
crucial for memory, this research
increases the possibility of devel-
oping new types of medications
to improve memory functioning.

1 Butcher J (2000). A Nobel pursuit. The Lancet, 356: 1331.
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covering that, while it is operationally convenient for purposes of discussion to separate
mental health from physical health, this is a fiction created by language. Most “mental” and
“physical” illnesses are understood to be influenced by a combination of biological, psycho-
logical and social factors. Furthermore, thoughts, feelings and behaviour are now acknowl-
edged to have a major impact on physical health. Conversely, physical health is recognized
as considerably influencing mental health and well-being.

Behavioural medicine is a broad interdisciplinary area that is concerned with the inte-
gration of behavioural, psychosocial, and biomedical science knowledge relevant to the
understanding of health and illness. Over the past 20 years, mounting scientific evidence
from the field of behavioural medicine has demonstrated a fundamental connection be-
tween mental and physical health (see Box 1.2). Research has shown, for example, that
women with advanced breast cancer who participate in supportive group therapy live sig-
nificantly longer than women who do not participate in group therapy (Spiegel et al. 1989),
that depression predicts the incidence of heart disease (Ferketich et al. 2000), and that
realistic acceptance of one’s own death is associated with decreased survival time in AIDS,
even after controlling for a range of other potential predictors of mortality (Reed et al.
1994).

How do mental and physical functioning influence each other? Research has pointed to
two main pathways through which mental and physical health mutually influence each
other over time. The first key pathway is directly through physiological systems, such as
neuroendocrine and immune functioning. The second primary pathway is through health
behaviour. The term health behaviour covers a range of activities, such as eating sensibly,
getting regular exercise and adequate sleep, avoiding smoking, engaging in safe sexual
practices, wearing safety belts in vehicles, and adhering to medical therapies (see Box 1.3).

Although the physiological and behavioural pathways are distinct, they are not inde-
pendent from one another, in that health behaviour can affect physiology (for example,
smoking and sedentary lifestyle decrease immune functioning), while physiological func-
tioning can influence health behaviour (for example, tiredness leads to forgetting medical
regimens). What results is a comprehensive model of mental and physical health, in which
the various components are related and mutually influential over time.

Box 1.2  Pain and well-being

Persistent pain is a major public
health problem, accounting for
untold suffering and lost produc-
tivity around the world. While spe-
cific estimates vary, it is agreed that
chronic pain is debilitating and
costly, ranking among the top rea-
sons for health care visits and
health-related work absences.

A recent WHO study of 5447 in-
dividuals across 15 study centres
located in Asia, Africa, Europe and
the Americas examined the rela-

tionship between pain and well-be-
ing.1 Results showed that those with
persistent pain were over four times
more likely to have an anxiety or
depressive disorder than those
without pain. This relationship was
observed in all study centres, regard-
less of geographical location. Other
studies have suggested that pain
intensity, disability, and anxiety/de-
pression interact to develop and
maintain chronic pain conditions.

Promisingly, a recent primary care

study of 255 people with low-back
pain has shown that a skills-based
group intervention led by lay peo-
ple reduces worries, decreasing dis-
ability.2 The intervention was based
on a model of chronic disease self-
management, and consisted of four
two-hour classes, held once a week,
with 10–15 participants per class.
The lay leaders, who themselves had
recurrent or chronic back pain, re-
ceived two days of formal training
by a clinician familiar with the treat-

ment of back pain and the treat-
ment programme. No significant
problems arose with the lay lead-
ers, and their capabilities in imple-
menting the intervention were
noted as impressive. This study
indicates that non-health profes-
sionals can successfully deliver
structured behavioural interven-
tions, which holds promise for
applications to other disease
areas.

1 Gureje O et al. (1998). Persistent pain and well-being: a World Health Organization study in primary care. Journal of the American Medical Association, 280(2): 147–151.
2 Von Korff M et al. (1998). A randomized trial of a lay person-led self-management group intervention for back pain patients in primary care. Spine, 23(23): 2608–2615.
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Physiological pathway

In an integrated and evidence-based model of health, mental health (including emo-
tions and thought patterns) emerges as a key determinant of overall health. Anxious and
depressed moods, for example, initiate a cascade of adverse changes in endocrine and im-
mune functioning, and create increased susceptibility to a range of physical illnesses. It is
known, for instance, that stress is related to the development of the common cold (Cohen
et al. 1991) and that stress delays wound healing (Kielcot-Glaser et al. 1999).

While many questions remain concerning the specific mechanisms of these relation-
ships, it is clear that poor mental health plays a significant role in diminished immune
functioning, the development of certain illnesses, and premature death.

Health behaviour pathway

Understanding the determinants of health behaviour is particularly important because
of the role that health behaviour plays in shaping overall health status. Noncommunicable
diseases such as cardiovascular disease and cancer take an enormous toll in lives and health
worldwide. Many of them are strongly linked to unhealthy behaviour such as alcohol and
tobacco use, poor diet and sedentary lifestyle. Health behaviour is also a prime determinant
of the spread of communicable diseases such as AIDS, through unsafe sexual practices and
needle sharing. Much disease can be prevented by healthy behaviour.

The health behaviour of an individual is highly dependent on that person’s mental health.
Thus, for example, mental illness or psychological stress affect health behaviour. Recent
evidence has shown that young people with psychiatric disorders, for example depression
and substance dependence, are more likely to engage in high-risk sexual behaviour, com-
pared to those with no psychiatric disorder. This puts them at risk of a range of sexually
transmitted diseases, including AIDS (Ranrakha et al. 2000). But other factors also have an
effect on health behaviour. Children and adolescents learn through direct experience, through
information and by observing others, and this learning affects health behaviour. For exam-
ple, it has been established that drug use before the age of 15 years is highly associated with

Box 1.3 Adhering to medical advice

Patients do not always adhere to,
or comply with, the advice of their
health care providers. One review
of the literature suggests that the
average adherence rate for long-
term medication use is just over
50%, while the adherence rate to
lifestyle changes such as altering
one’s diet is very low. In general,
the more lengthy, complex or dis-
ruptive the medical regimen, the

less likely patients are to comply.
Other important factors in adher-
ence include the provider’s commu-
nication skills, the patient’s beliefs
about the usefulness of the recom-
mended regimen, and his or her
ability to obtain medications or
other recommended treatments at
a reasonable cost.

Depression plays an important
role in non-adherence to medical

treatment. Depressed patients are
three times more likely not to com-
ply with medical regimens than
non-depressed patients.1 This
means, for example, that depressed
diabetic patients are more likely to
have a poorer diet, more frequent
hyperglycemia, greater disability,
and higher health care costs than
non-depressed diabetics.2,3 The
treatment of anxiety and depression

in diabetic patients results in both
improved mental and physical
outcomes.4–6

The strong relationship be-
tween depression and non-ad-
herence suggests that medical
patients, particularly those who
are noncompliant, should be rou-
tinely screened and, if necessary,
treated for depression.

1 DiMatteo MR et al. (2000). Depression is a risk factor for noncompliance with medical treatment. Archives of Internal Medicine, 160: 2101–2107.
2 Ciechanowski PS et al. (2000). Depression and diabetes: impact of depressive symptoms on adherence, function, and costs. Archives of Internal Medicine, 160: 3278–3285.
3 Ziegelstein RC et al. (2000). Patients with depression are less likely to follow recommendations to reduce cardiac risk during recovery from a myocardial infarction. Archives of

Internal Medicine, 2000, 160: 1818–1823.
4 Lustman PJ et al. (1995). Effects of alprazolam on glucose regulation in diabetes: results of a double-blind, placebo-controlled trial. Diabetes Care, 18(8): 1133–1139.
5 Lustman PJ et al. (1997). Effects of nortriptyline on depression and glycemic control in diabetes: results of a double-blind, placebo-controlled trial. Psychosomatic Medicine, 59(3):

241–250.
6 Lustman PJ et al. (2000). Fluoxetine for depression in diabetes: a randomized double-blind placebo-controlled trial. Diabetes Care, 23(5): 618–623.
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the development of drug and alcohol abuse in adulthood (Jaffe 1995). Environmental influ-
ences, such as poverty or societal and cultural norms, also affect health behaviour.

Because of the recent nature of this scientific evidence, the link between mental and
physical health has yet to be fully recognized and acted upon by the health care system. Yet
the evidence is clear: mental health is fundamentally linked to physical health outcomes.

UNDERSTANDING MENTAL
AND BEHAVIOURAL DISORDERS

While the promotion of positive mental health in all members of society is clearly an
important goal, much remains to be learned about how to achieve this objective. Con-
versely, effective interventions exist today for a range of mental health problems. Because of
the large number of people affected by mental and behavioural disorders, many of whom
never receive treatment, and the burden that results from untreated disorders, this report
focuses upon mental and behavioural disorders rather than the broader concept of mental
health.

Mental and behavioural disorders are a set of disorders as defined by the International
statistical classification of diseases and related health problems (ICD-10). While symptoms vary
substantially, these disorders are generally characterized by some combination of abnor-
mal thoughts, emotions, behaviour and relationships with others. Examples include schizo-
phrenia, depression, mental retardation, and disorders due to psychoactive substance use.
A more detailed consideration of mental and behavioural disorders appears in Chapters 2
and 3. The continuum from normal mood fluctuations to mental and behavioural disorders
is illustrated in Figure 1.3 for the case of depressive symptoms.

The artificial separation of biological from psychological and social factors has been a
formidable obstacle to a true understanding of mental and behavioural disorders. In reality,
these disorders are similar to many physical illnesses in that they are the result of a complex
interaction of all these factors.

For years, scientists have argued over the relative importance of genetics versus environ-
ment in the development of mental and behavioural disorders. Modern scientific evidence
indicates that mental and behavioural disorders are the result of genetics plus environment
or, in other words, the interaction of biology with psychological and social factors. The brain
does not simply reflect the deterministic unfolding of complex genetic programmes, nor is
human behaviour the mere result of environmental determinism. Prenatally and through-
out life, genes and environment are involved in a set of inextricable interactions. These
interactions are crucial to the development and course of mental and behavioural disor-
ders.

Modern science is showing, for example, that exposure to stressors during early devel-
opment is associated with persistent brain hyper-reactivity and increased likelihood of
depression later in life (Heim et al. 2000). Promisingly, behaviour therapy for obsessive–
compulsive disorder has been shown to result in changes in brain function that are observ-
able through imaging techniques and equal to those that can be achieved by using drug
therapy (Baxter et al. 1992). Nonetheless, the discovery of genes associated with increased
risk of disorders will continue to provide critically important tools which, together with
improved understanding of neural circuits, will yield important new insights into the de-
velopment of mental and behavioural disorders. There is still much to be learned about the
specific causes of mental and behavioural disorders, but contributions from neuroscience,
genetics, psychology and sociology, among others, have played an important role in in-
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forming our understanding of these complex relationships. A science-based appreciation
of the interactions between the various factors will contribute mightily to eradicating igno-
rance and putting a stop to the maltreatment of people with these problems.

BIOLOGICAL FACTORS

Age and sex are associated with mental and behavioural disorders, and these associa-
tions are discussed in Chapter 2.

Mental and behavioural disorders have been shown to be associated with disruptions of
neural communication within specific circuits. In schizophrenia, abnormalities in the matu-
ration of neural circuits may produce detectable changes in pathology at the cellular and
gross tissue level that result in inappropriate or maladaptive information processing (Lewis
& Lieberman 2000). In depression, however, it is possible that distinct anatomical abnor-
malities may not occur; rather, risk of illness may be due to variations in the responsiveness
of neural circuits (Berke & Hyman 2000). These, in turn, may reflect subtle variations in the
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Figure 1.3 The continuum of depressive symptoms in the population
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structure, location, or expression levels of proteins critical to normal function. Some mental
disorders, such as psychoactive substance dependence, may be viewed in part as the result
of maladaptive synaptic plasticity. In other words, drug-driven or experience-driven altera-
tions in synaptic connections can produce long-term alterations in thinking, emotion and
behaviour.

In parallel with progress in neuroscience has come progress in genetics. Almost all of
the common severe mental and behavioural disorders are associated with a significant
genetic component of risk. Studies of the mode of transmission of mental disorders within
extended multigenerational families, and studies comparing risk of mental disorders in
monozygotic (identical) versus dizygotic (fraternal) twins have, however, led to the conclu-
sion that risk of the common forms of mental disorders is genetically complex. Mental and
behavioural disorders are predominantly due to the interaction of multiple risk genes with
environmental factors. Further, a genetic predisposition to develop a particular mental or
behavioural disorder may manifest only in people who also experience specific environ-
mental stressors that elicit the pathology. Examples of environmental factors could range
from exposure to psychoactive substances as a fetus, to malnutrition, infections, disrupted
family environments, neglect, isolation and trauma.

PSYCHOLOGICAL FACTORS

Individual psychological factors are also related to the development of mental and be-
havioural disorders. One main finding throughout the 20th century that has shaped cur-
rent understanding is the crucial importance of relationships with parents or other caregivers
during childhood. Affectionate, attentive and stable caring allows infants and young chil-
dren to develop normally such functions as language, intellect and emotional regulation.
Failure may be due to the mental health problems, illness or death of a caregiver. The child
may be separated from the caregiver because of poverty, war or population displacement.
The child may lack care because of the unavailability of social services in the broader com-
munity. Regardless of the specific cause, when children are deprived of nurture from their
caregivers they are more likely to develop mental and behavioural disorders, either during
childhood or later in life. Evidence for this finding comes from infants living in institutions
that did not provide sufficient social stimulation. Although these children received adequate
nutrition and bodily care, they were likely to show serious impairments in interactions with
others, in emotional expressiveness, and in coping adaptively to stressful life events. In
some cases, intellectual deficits also occurred.

Another key finding is that human behaviour is partly shaped through interactions with
the natural or social environment. This interaction can result in either desirable or undesir-
able consequences for the individual. Basically, individuals are more likely to engage in
behaviours that are “rewarded” by the environment, and less likely to engage in behaviours
that are ignored or punished. Mental and behavioural disorders can thus be viewed as
maladaptive behaviour that has been learned – either directly or through observing others
over time. Evidence for this theory comes from decades of research on learning and behav-
iour, and is further substantiated by the success of behaviour therapy, which uses these
principles to help people change maladaptive patterns of thinking and behaving.

Finally, psychological science has shown that certain types of mental and behavioural
disorders, such as anxiety and depression, can occur as the result of failing to cope adaptively
to a stressful life event. Generally, people who try to avoid thinking about or dealing with
stressors are more likely to develop anxiety or depression, whereas those who share their
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problems with others and attempt to find ways of managing stressors function better over
time. This finding has prompted the development of interventions that consist of teaching
coping skills.

Collectively, these discoveries have contributed to our understanding of mental and
behavioural disorders. They have also been the basis for the development of a range of
effective interventions, which are discussed in greater detail in Chapter 3.

SOCIAL FACTORS

Although social factors such as urbanization, poverty and technological change have
been associated with the development of mental and behavioural disorders, there is no
reason to assume that the mental health consequences of social change are the same for all
segments of a given society. Changes usually exert differential effects based on economic
status, sex, race and ethnicity.

Between 1950 and 2000, the proportion of urban populations in Asia, Africa, and Cen-
tral and South America increased from 16% to fully one half of the populations of these
regions (Harpham & Blue 1995). In 1950, the populations of Mexico City and São Paulo
were 3.1 million and 2.8 million, respectively, but by 2000 the estimated population of each
was 10 million. The nature of modern urbanization may have deleterious consequences for
mental health through the influence of increased stressors and adverse life events, such as
overcrowded and polluted environments, poverty and dependence on a cash economy,
high levels of violence, and reduced social support (Desjarlais et al. 1995). Approximately
half of the urban populations in low and middle income countries live in poverty, and tens
of millions of adults and children are homeless. In some areas, economic development is
forcing increasing numbers of indigenous peoples to migrate to urban areas in search of a
viable livelihood. Usually, migration does not bring improved social well-being; rather, it
often results in high rates of unemployment and squalid living conditions, exposing mi-
grants to social stress and increased risk of mental disorders because of the absence of
supportive social networks. Conflicts, wars and civil strife are thus associated with higher
rates of mental health problems, and these are discussed in Chapter 2.

Rural life is also fraught with problems for many people. Isolation, lack of transport and
communications, and limited educational and economic opportunities are common diffi-
culties. Moreover, mental health services tend to concentrate clinical resources and exper-
tise in larger metropolitan areas, leaving limited options for rural inhabitants in need of
mental health care. A recent study of suicide in the elderly in some urban and rural areas of
Hunan province, China, showed a higher suicide rate in rural areas (88.3 per 100 000) than
in urban areas (24.4 per 100 000) (Xu et al. 2000). Elsewhere, rates of depression among
rural women have been reported to be more than twice those of general population esti-
mates for women (Hauenstein & Boyd 1994).

The relationship between poverty and mental health is complex and multidimensional
(Figure 1.4). In its strictest definition, poverty refers to a lack of money or material posses-
sions. In broader terms, and perhaps more appropriately for discussions related to mental
and behavioural disorders, poverty can be understood as the state of having insufficient
means, which may include the lack of social or educational resources. Poverty and associ-
ated conditions such as unemployment, low education, deprivation and homelessness, are
not only widespread in poor countries, but also affect a sizeable minority of rich countries.
The poor and the deprived have a higher prevalence of mental and behavioural disorders,
including substance use disorders. This higher prevalence may be explainable both by higher



14 The World Health Report 2001

causation of disorders among the poor and by the drift of the mentally ill into poverty.
Though there has been controversy about which of these two mechanisms accounts for the
higher prevalence among the poor, the available evidence suggests that both are relevant
(Patel 2001). For example, the causal mechanism may be more valid for anxiety and depres-
sive disorders, while the drift theory may account more for the higher prevalence of psy-
chotic and substance use disorders among the poor. But the two are not mutually exclusive:
individuals may be predisposed to mental disorder because of their social situation and
those who develop disorders may face further deprivation as a result of being ill. Such
deprivation includes lower levels of educational attainment, unemployment and, in ex-
treme cases, homelessness. Mental disorders may cause severe and sustained disabilities,
including an inability to work. If sufficient social support is not available, which is often the
case in developing countries without organized social welfare agencies, impoverishment is
quick to develop.

There is also evidence that the course of mental and behavioural disorders is determined
by the socioeconomic status of the individual. This may be the result of an overall lack of
mental health services together with the barriers faced by certain socioeconomic groups in
accessing care. Poor countries have very few resources for mental health care and these are
often unavailable to the poorer segments of society. Even in rich countries, poverty along
with associated factors such as lack of insurance coverage, lower educational level, unem-
ployment and minority status in terms of race, ethnicity and language can create insur-
mountable barriers to care. The treatment gap for most mental disorders is high, but in the
poor population it is indeed massive.

Across socioeconomic levels, the multiple roles that women fulfil in society put them at
greater risk of experiencing mental and behavioural disorders than others in the commu-
nity. Women continue to bear the burden of responsibility associated with being wives,
mothers, educators and carers of others, while they are increasingly becoming an essential
part of the labour force and in one-quarter to one-third of households they are the prime
source of income. In addition to the pressures placed on women because of their expand-

Figure 1.4  The vicious cycle of poverty and mental disorders
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ing and often conflicting roles, they face significant sex discrimination and associated pov-
erty, hunger, malnutrition, overwork and domestic and sexual violence. Not surprisingly,
therefore, women have been shown to be more likely than men to be prescribed psycho-
tropic drugs (see Figure 1.5). Violence against women constitutes a major social and public
health problem, affecting women of all ages, cultural backgrounds, and income levels.

Racism, too raises important issues. Although there is still reluctance in some quarters
to discuss racial and ethnic bigotry in the context of mental health concerns, psychological,
sociological and anthropological research has shown racism to be related to the perpetua-
tion of mental problems. The available evidence indicates that people long targeted by
racism are at heightened risk for developing mental problems or experiencing a worsening
of existing ones. And people who practise and perpetuate racism themselves are found to
have or to develop certain kinds of mental disorders.

Psychiatrists examining the interplay between racism and mental health in societies
where racism is prevalent have observed, for example, that racism may worsen depression.
In a recent review of 10 studies of diverse racial groups in North America, amounting in
total to over 15 000 respondents, a positive association between experiences of racism and
psychological distress was firmly established (Williams & Williams-Morris 2000).

Racism’s influence can also be considered at the level of the collective mental health of
groups and societies. Racism has fuelled many oppressive social systems around the world
and across the ages. In recent history, racism allowed white South Africans to define black
South Africans categorically as “the enemy”, and thus to commit acts that they would oth-
erwise have found morally reprehensible.

The extraordinary scale and rapidity of technological change in the late 20th century is
another factor that has been associated with the development of mental and behavioural
disorders. These technological changes, and in particular the communications revolution,
offer tremendous opportunities for enhanced diffusion of information and empowerment
of users. Telemedicine now makes it possible to provide treatment at a distance.

Figure 1.5 Average female/male ratio of psychotropic drug use, selected countries
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But these advances also have their downside. There is evidence to suggest that media
portrayals exert an influence on levels of violence, sexual behaviour and interest in pornog-
raphy, and that exposure to video game violence increases aggressive behaviour and other
aggressive tendencies (Dill & Dill 1998). Advertising spending worldwide is now outpacing
the growth of the world’s economy by one-third. Aggressive marketing is playing a sub-
stantial role in the globalization of alcohol and tobacco use among young people, thus
increasing the risk of disorders related to substance use and associated physical conditions
(Klein 1999).

AN INTEGRATED PUBLIC HEALTH APPROACH

The essential links between biological, psychological and social factors in the develop-
ment and progression of mental and behavioural disorders are the grounds for a message
of hope for the millions who suffer from these disabling problems. While there is much yet
to be learned, the emerging scientific evidence is clear: we have at our disposal the knowl-
edge and power to significantly reduce the burden of mental and behavioural disorders
worldwide.

This message is a call to action to reduce the burden of the estimated 450 million people
with mental and behavioural disorders. Given the sheer magnitude of the problem, its
multifaceted etiology, widespread stigma and discrimination, and the significant treatment
gap that exists around the world, a public health approach is the most appropriate method
of response.

Stigma can be defined as a mark of shame, disgrace or disapproval which results in an
individual being rejected, discriminated against, and excluded from participating in a number
of different areas of society.

The United States Surgeon General’s Report on Mental Health (DHHS 1999) described
the impact of stigma as follows: “Stigma erodes confidence that mental disorders are valid,
treatable health conditions. It leads people to avoid socializing, employing or working with,
or renting to or living near persons who have a mental disorder.” Further, “stigma deters the
public from wanting to pay for care and, thus, reduces consumers’ access to resources and
opportunities for treatment and social services. A consequent inability or failure to obtain
treatment reinforces destructive patterns of low self-esteem, isolation, and hopelessness.
Stigma tragically deprives people of their dignity and interferes with their full participation
in society.”

From a public health perspective, there is much to be accomplished in reducing the
burden of mental disorders:

• formulating policies designed to improve the mental health of populations;
• assuring universal access to appropriate and cost-effective services, including

mental health promotion and prevention services;
• ensuring adequate care and protection of human rights for institutionalized

patients with most severe mental disorders;
• assessment and monitoring of the mental health of communities, including

vulnerable populations such as children, women and the elderly;
• promoting healthy lifestyles and reducing risk factors for mental and behavioural

disorders, such as unstable family environments, abuse and civil unrest;
• supporting stable family life, social cohesion and human development;
• enhancing research into the causes of mental and behavioural disorders, the

development of effective treatments, and the monitoring and evaluation of mental
health systems.
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The remainder of this report is devoted to these crucial issues. Through the presentation
of scientific information on mental and behavioural disorders, WHO hopes that stigma
and discrimination will be reduced, that mental health will be recognized as an urgent
public health issue, and that steps will be taken by governments across the world to im-
prove mental health.

Chapter 2 provides the latest epidemiological information on the magnitude, burden,
and economic consequences of mental and behavioural disorders worldwide.

Chapter 3 presents information on effective treatments for people with mental and be-
havioural disorders. It outlines general principles of care and specific strategies for treating
disorders.

Chapter 4 offers strategies for policy-makers to overcome common barriers and im-
prove mental health in their communities.

Chapter 5 highlights the priority activities to be undertaken, depending on the level of
resources available.
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CHAPTER TWO

�urden of �ental

and �ehavioural �isorders

19

Mental and behavioural disorders are common, affecting more than 25% of

all people at some time during their lives. They are also universal, affecting

people of all countries and societies, individuals at all ages, women and men, the

rich and the poor, from urban and rural environments. They have an economic

impact on societies and on the quality of life of individuals and families. Mental

and behavioural disorders are present at any point in time in about 10% of the

adult population. Around 20% of all patients seen by primary health care pro-

fessionals have one or more mental disorders. One in four families is likely to

have at least one member with a behavioural or mental disorder. These families

not only provide physical and emotional support, but also bear the negative

impact of stigma and discrimination. It was estimated that, in 1990, mental

and neurological disorders accounted for 10% of the total DALYs lost due to all

diseases and injuries. This was 12% in 2000. By 2020, it is projected that the

burden of these disorders will have increased to 15%. Common disorders, which

usually cause severe disability, include depressive disorders, substance use dis-

orders, schizophrenia, epilepsy, Alzheimer’s disease, mental retardation, and

disorders of childhood and adolescence. Factors associated with the prevalence,

onset and course of mental and behavioural disorders include poverty, sex, age,

conflicts and disasters, major physical diseases, and the family and social envi-

ronment.
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2

BURDEN OF MENTAL

AND BEHAVIOURAL DISORDERS

IDENTIFYING DISORDERS

� ental and behavioural disorders are understood as clinically significant condi-
tions characterized by alterations in thinking, mood (emotions) or behaviour

associated with personal distress and/or impaired functioning. Mental and behavioural
disorders are not just variations within the range of “normal”, but are clearly abnormal or
pathological phenomena. One incidence of abnormal behaviour or a short period of ab-
normal mood does not, of itself, signify the presence of a mental or behavioural disorder. In
order to be categorized as disorders, such abnormalities must be sustained or recurring and
they must result in some personal distress or impaired functioning in one or more areas of
life. Mental and behavioural disorders are also characterized by specific symptoms and
signs, and usually follow a more or less predictable natural course, unless interventions are
made. Not all human distress is mental disorder. Individuals may be distressed because of
personal or social circumstances; unless all the essential criteria for a particular disorder are
satisfied, such distress is not a mental disorder. There is a difference, for example, between
depressed mood and diagnosable depression (see Figure 1.3).

Diverse ways of thinking and behaving across cultures may influence the way mental
disorders manifest but are not, of themselves, indicative of a disorder. Thus, culturally deter-
mined normal variations must not be labelled mental disorders. Nor can social, religious, or
political beliefs be taken as evidence of mental disorder.

The ICD-10 classification of mental and behavioural disorders: clinical descriptions and diag-
nostic guidelines (WHO 1992b) gives a complete list of all mental and behavioural disorders
(see Box 2.1). Additional diagnostic criteria for research are also available for a more precise
definition of these disorders (WHO 1993a).

Any classification of mental disorders classifies syndromes and conditions, but not indi-
viduals. Individuals may suffer from one or more disorders during one or more periods of
their lives, but a diagnostic label should not be used to describe an individual. A person
should never be equated with a disorder – physical or mental.

DIAGNOSING DISORDERS

Mental and behavioural disorders are identified and diagnosed using clinical methods
that are similar to those used for physical disorders. These methods include a careful and
detailed collection of historical information from the individual and others, including the
family; a systematic clinical examination for mental status; and specialized tests and inves-
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tigations, as needed. Advances have been made during recent decades in standardizing
clinical assessment and improving the reliability of diagnosis. Structured interview sched-
ules, uniform definitions of symptoms and signs, and standard diagnostic criteria have now
made it possible to achieve a high degree of reliability and validity in the diagnosis of men-
tal disorders. Structured interview schedules and diagnostic symptom/sign checklists allow
mental health professionals to collect information using standard questions and pre-coded
responses. The symptoms and signs have been defined in detail to allow for uniform appli-
cation. Finally, diagnostic criteria for disorders have been standardized internationally. Mental
disorders can now be diagnosed as reliably and accurately as most of the common physical
disorders. Concordance between two experts in the diagnosis of mental disorders averages
0.7 to 0.9 (Wittchen et al. 1991; Wing et al.1974; WHO 1992; APA 1994; Andrews et al.
1995). These figures are in the same range as those for physical disorders such as diabetes
mellitus, hypertension or coronary artery disease.

Since a reliable diagnosis is a prerequisite to appropriate intervention at the individual
level as well as to accurate epidemiology and monitoring at the community level, advances
in diagnostic methods have greatly facilitated the application of clinical and public health
principles to the field of mental health.

Box 2.1 Mental and behavioural disorders classified in ICD-10

A complete list of all mental and
behavioural disorders is given in
The ICD-10 classification of mental
and behavioural disorders: clinical
descriptions and diagnostic guide-
lines.1 Additional diagnostic crite-
ria for research are also available

for a more precise definition of these
disorders.2 These materials, which
are applicable cross culturally, were
developed from Chapter V(F) of the
Tenth Revision of the International
Classification of Diseases (ICD-10)3

on the basis of an international re-

view of scientific literature, world-
wide consultations and consensus.
Chapter V of ICD-10 is exclusively
devoted to mental and behavioural
disorders. Besides giving the names
of diseases and disorders, like the
rest of the chapters, Chapter V has

been further developed to give
clinical descriptions and diagnos-
tic guidelines as well as diagnos-
tic criteria for research. The broad
categories of mental and behav-
ioural disorders covered in ICD-10
are as follows.

• Organic, including symptomatic, mental disorders –
e.g., dementia in Alzheimer’s disease, delirium.

• Mental and behavioural disorders due to psychoactive sub-
stance use – e.g., harmful use of alcohol, opioid dependence
syndrome.

• Schizophrenia, schizotypal and delusional disorders –
e.g., paranoid schizophrenia, delusional disorders, acute and transient
psychotic disorders.

• Mood [affective] disorders – e.g., bipolar affective disorder,
depressive episode.

• Neurotic, stress-related and somatoform disorders –
e.g., generalized anxiety disorders, obsessive–compulsive disorders.

• Behavioural syndromes associated with physiological distur-
bances and physical factors – e.g., eating disorders, non-organic
sleep disorders.

• Disorders of adult personality and behaviour – e.g., paranoid
personality disorder, transsexualism.

• Mental retardation – e.g., mild mental retardation.
• Disorders of psychological development – e.g., specific reading

disorders, childhood autism.
• Behavioural and emotional disorders with onset usually

occurring in childhood and adolescence – e.g., hyperkinetic
disorders, conduct disorders, tic disorders.

• Unspecified mental disorder.

This report focuses on a selec-
tion of disorders that usually cause
severe disability when not treated
adequately and which place a
heavy burden on communities.
These include: depressive disor-
ders, substance use disorders,

schizophrenia, epilepsy, Alzheimer’s
disease, mental retardation, and dis-
orders of childhood and adoles-
cence. The inclusion of epilepsy is
explained later in this chapter.

Some of the mental, behavioural
and neurological disorders are in-

cluded under “neuropsychiatric dis-
orders” in the statistical annex of this
report. This group includes unipolar
major depression, bipolar affective
disorder, psychoses, epilepsy, alcohol
dependence, Alzheimer’s and other
dementias, Parkinson disease, mul-

tiple sclerosis, drug dependence,
post-traumatic stress disorder,
obsessive–compulsive disorders,
panic disorder, migraine and sleep
disorders.

1 The ICD-10 classification of mental and behavioural disorders: clinical descriptions and diagnostic guidelines (1992b). Geneva, World Health Organization.
2 The ICD-10 classification of mental and behavioural disorders: diagnostic criteria for research (1993a). Geneva, World Health Organization.
3 International statistical classification of diseases and related health problems, Tenth revision 1992 (ICD-10). Vol.1: Tabular list. Vol.2: Instruction manual. Vol.3: Alphabetical index

(1992a). Geneva, World Health Organization.
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PREVALENCE OF DISORDERS

Mental disorders are not the exclusive preserve of any special group; they are truly uni-
versal. Mental and behavioural disorders are found in people of all regions, all countries
and all societies. They are present in women and men at all stages of the life course. They
are present among the rich and poor, and among people living in urban and rural areas.
The notion that mental disorders are problems of industrialized and relatively richer parts
of the world is simply wrong. The belief that rural communities, relatively unaffected by the
fast pace of modern life, have no mental disorders is also incorrect.

Recent analyses done by WHO show that neuropsychiatric conditions which included a
selection of these disorders had an aggregate point prevalence of about 10% for adults
(GBD 2000). About 450 million people were estimated to be suffering from neuropsychiat-
ric conditions. These conditions included unipolar depressive disorders, bipolar affective
disorder, schizophrenia, epilepsy, alcohol and selected drug use disorders, Alzheimer’s and
other dementias, post traumatic stress disorder, obsessive and compulsive disorder, panic
disorder, and primary insomnia.

The prevalence rates differ depending on whether they refer to people who have a con-
dition at a point in time (point prevalence) or at any time during a period of time (period
prevalence), or at any time in their lifetime (lifetime prevalence). Though point prevalence
figures are often quoted, including in this report, one-year period prevalence figures are
more useful for giving an indication of the number of people who may require services in a
year. Prevalence figures also vary based on the concept and definitions of the disorders
included in the study. When all the disorders included in ICD-10 (see Box 2.1) are consid-
ered, higher prevalence rates have been reported. Surveys conducted in developed as well
as developing countries have shown that, during their entire lifetime, more than 25% of
individuals develop one or more mental or behavioural disorders (Regier et al. 1988; Wells
et al. 1989; Almeida-Filho et al. 1997).

Most studies have found the overall prevalence of mental disorders to be about the
same among men and women. Whatever differences exist are accounted for by the differ-
ential distribution of disorders. The severe mental disorders are about equally common,
with the exception of depression, which is more common among women, and substance
use disorders, which are more common among men.

The relationship between poverty and mental disorders is discussed later in this chapter.

DISORDERS SEEN IN PRIMARY HEALTH CARE SETTINGS

Mental and behavioural disorders are common among patients attending primary health
care settings. An assessment of the extent and pattern of such disorders in these settings is
useful because of the potential for identifying individuals with disorders and providing the
needed care at that level.

Epidemiological studies in primary care settings have been based on identification of
mental disorders by the use of screening instruments, or clinical diagnosis by primary care
professionals or by psychiatric diagnostic interview. The cross-cultural study conducted by
WHO at 14 sites (Üstün & Sartorius 1995; Goldberg & Lecrubier 1995) used three different
methods of diagnosis: a short screening instrument, a detailed structured interview, and a
clinical diagnosis by the primary care physician. Though the prevalence of mental disorders
across the sites varied considerably, the results clearly demonstrate that a substantial pro-
portion (about 24%) of all patients in these settings had a mental disorder (see Table 2.1 ).
The most common diagnoses in primary care settings are depression, anxiety and sub-
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stance abuse disorders. These disorders are present either alone or in addition to one or
more physical disorders. There are no consistent differences in prevalence between devel-
oped and developing countries.

IMPACT OF DISORDERS

Mental and behavioural disorders have a large impact on individuals, families and com-
munities. Individuals suffer the distressing symptoms of disorders. They also suffer because
they are unable to participate in work and leisure activities, often as a result of discrimina-
tion. They worry about not being able to shoulder their responsibilities towards family and
friends, and are fearful of being a burden for others.

It is estimated that one in four families has at least one member currently suffering from
a mental or behavioural disorder. These families are required not only to provide physical
and emotional support, but also to bear the negative impact of stigma and discrimination
present in all parts of the world. While the burden of caring for a family member with a
mental or behavioural disorder has not been adequately studied, the available evidence
suggests that it is indeed substantial (Pai & Kapur 1982; Fadden et al. 1987; Winefield &
Harvey 1994). The burden on families ranges from economic difficulties to emotional reac-
tions to the illness, the stress of coping with disturbed behaviour, the disruption of house-
hold routine and the restriction of social activities (WHO 1997a). Expenses for the treatment
of mental illness often are borne by the family either because insurance is unavailable or
because mental disorders are not covered by insurance.

Table 2.1 Prevalence of major psychiatric disorders in primary health care

Cities Current Generalized Alcohol All mental
depression anxiety dependence disorders

(according
to CIDIa)

(%) (%) (%) (%)

Ankara, Turkey 11.6 0.9 1.0 16.4

Athens, Greece 6.4 14.9 1.0 19.2

Bangalore, India 9.1 8.5 1.4 22.4

Berlin, Germany 6.1 9.0 5.3 18.3

Groningen, Netherlands 15.9 6.4 3.4 23.9

Ibadan, Nigeria 4.2 2.9 0.4 9.5

Mainz, Germany 11.2 7.9 7.2 23.6

Manchester, UK 16.9 7.1 2.2 24.8

Nagasaki, Japan 2.6 5.0 3.7 9.4

Paris, France 13.7 11.9 4.3 26.3

Rio de Janeiro, Brazil 15.8 22.6 4.1 35.5

Santiago, Chile 29.5 18.7 2.5 52.5

Seattle, USA 6.3 2.1 1.5 11.9

Shanghai, China 4.0 1.9 1.1 7.3

Verona, Italy 4.7 3.7 0.5 9.8

Total 10.4 7.9 2.7 24.0

aCIDI: Composite International Diagnostic Interview.

Source: Goldberg DP, Lecrubier Y (1995). Form and frequency of mental disorders across centres. In: Üstün TB, Sartorius N, eds. Mental
illness in general health care: an international study. Chichester, John Wiley & Sons on behalf of WHO: 323–334.
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In addition to the direct burden, lost opportunities have to be taken into account. Fami-
lies in which one member is suffering from a mental disorder make a number of adjust-
ments and compromises that prevent other members of the family from achieving their full
potential in work, social relationships and leisure (Gallagher & Mechanic 1996). These are
the human aspects of the burden of mental disorders, which are difficult to assess and
quantify; they are nevertheless important. Families often have to set aside a major part of
their time to look after the mentally ill relative, and suffer economic and social deprivation
because he or she is not fully productive. There is also the constant fear that recurrence of
illness may cause sudden and unexpected disruption of the lives of family members.

The impact of mental disorders on communities is large and manifold. There is the cost
of providing care, the loss of productivity, and some legal problems (including violence)
associated with some mental disorders, though violence is caused much more often by
“normal” people than by individuals with mental disorders.

One specific variety of burdens is the health burden. This has traditionally been meas-
ured – in national and international health statistics – only in terms of incidence/prevalence
and mortality. While these indices are well suited to acute diseases that either cause death
or result in full recovery, their use for chronic and disabling diseases poses serious limita-
tions. This is particularly true for mental and behavioural disorders, which more often cause
disability than premature death. One way to account for the chronicity of disorders and the
disability caused by them is the Global Burden of Disease (GBD) methodology. The meth-
odology of GBD 2000 is described briefly in Box 2.2. In the original estimates developed for
1990, mental and neurological disorders accounted for 10.5% of the total DALYs lost due to
all diseases and injuries. This figure demonstrated for the first time the high burden due to
these disorders. The estimate for 2000 is 12.3% for DALYs (see Figure 2.1). Three neuropsy-
chiatric conditions rank in the top twenty leading causes of DALYs for all ages, and six in
the age group 15-44 (see Figure 2.2). In the calculation of DALYs, recent estimates from

Box 2.2 Global Burden of Disease 2000

In 1993 the Harvard School of
Public Health in collaboration with
the World Bank and WHO assessed
the Global Burden of Disease
(GBD).1 Aside from generating the
most comprehensive and consist-
ent set of estimates of mortality
and morbidity by age, sex and
region ever produced, GBD also in-
troduced a new metric – disabil-
ity-adjusted life year (DALY) – to
quantify the burden of disease.2, 3).
The DALY is a health gap measure,
which combines information on
the impact of premature death
and of disability and other non-
fatal health outcomes. One DALY

can be thought of as one lost year
of ‘healthy’ life, and the burden of
disease as a measurement of the
gap between current health status
and an ideal situation where every-
one lives into old age free of disease
and disability. For a review of the
development of DALYs and recent
advances in the measurement of
burden of disease see Murray &
Lopez (2000).4

The World Health Organization
has undertaken a new assessment
of the Global Burden of Disease for
the year 2000, GBD 2000, with the
following specific objectives:
• to quantify the burden of prema-

ture mortality and disability by
age, sex, and region for 135 ma-
jor causes or groups of causes;

• to analyse the contribution to this
burden of selected risk factors
using a comparable framework;

• to develop various projection
scenarios of the burden of dis-
ease over the next 30 years.

DALYs for a disease are the sum of
the years of life lost due to prema-
ture mortality (YLL) in the popula-
tion and the years lost due to
disability (YLD) for incident cases of
the health condition. The DALY is a
health gap measure that extends

the concept of potential years of
life lost due to premature death
(PYLL) to include equivalent years
of ‘healthy’ life lost in states of less
than full health, broadly termed
disability.

GBD 2000 results for neuropsy-
chiatric disorders given in this re-
port are based on an extensive
analysis of mortality data for all
regions of the world, together
with systematic reviews of epide-
miological studies and popula-
tion-based mental health surveys.
Final results of GBD 2000 will be
published in 2002.

1 World Bank (1993). World development report 1993: investing in health. New York, Oxford University Press for the World Bank.
2 Murray CJL, Lopez AD, eds (1996a). The global burden of disease: a comprehensive assessment of mortality and disability from diseases, injuries and risk factors in 1990 and projected to

2020. Cambridge, MA, Havard School of Public Health on behalf of the World Health Organization and the World Bank (Global Burden of Disease and Injury Series, Vol. I).
3 Murray CJL, Lopez AD (1996b). Global health statistics. Cambridge, MA, Harvard School of Public Health on behalf of the World Health Organization and the World Bank (Global

Burden of Disease and Injury Series, Vol. II).
4 Murray CJL, Lopez AD (2000). Progress and directions in refining the global burden of disease approach: a response to Williams. Health Economics, 9: 69–82.
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Australia based on detailed methods and different data
sources have confirmed mental disorders as the leading
cause of disability burden (Vos & Mathers 2000). From an
analysis of trends, it is evident that this burden will in-
crease rapidly in the future. Projections indicate that it will
increase to 15% in the year 2020 (Murray & Lopez 1996a).
The proportion of DALYs and YLDs for neuropsychiatric
conditions globally and regionally are given in Figure 2.1.

Taking the disability component of burden alone, GBD
2000 estimates show that mental and neurological condi-
tions account for 30.8% of all years lived with disability
(YLDs). Indeed, depression causes the largest amount of
disability, accounting for almost 12% of all disability. Six
neuropsychiatric conditions figured in the top twenty
causes of disability (YLDs) in the world, these being uni-
polar depressive disorders, alcohol use disorders, schizo-
phrenia, bipolar affective disorder, Alzheimer’s and other
dementias, and migraine. (see Figure 2.3).

The disability caused by mental and neurological dis-
orders is high in all regions of the world. As a proportion
of the total, however, it is comparatively less in the devel-
oping countries, mainly because of the large burden of
communicable, maternal, perinatal and nutritional con-
ditions in those regions. Even so, neuropsychiatric disor-
ders cause 17.6% of all YLDs in Africa.

There are varying degrees of uncertainty in GBD 2000
estimates of DALYs and YLDs for mental and neurologi-
cal disorders, reflecting uncertainty in the prevalence of
the various conditions in different regions of the world,
and uncertainty in the variation of their severity distribu-
tions. In particular, there is considerable uncertainty in the
estimates of prevalence of mental disorders in many re-
gions, reflecting the limitations of self-report instruments
for classifying mental health symptoms in a comparable
way across populations, limitations in the generalizability
of surveys in subpopulations to broader population groups,
and limitations in the information available to classify the
severity of disabling symptoms of mental health condi-
tions.

ECONOMIC COSTS TO SOCIETY

The economic impact of mental disorders is wide rang-
ing, long lasting and huge. These disorders impose a range
of costs on individuals, families and communities as a
whole. Part of this economic burden is obvious and meas-
urable, while part is almost impossible to measure. Among
the measurable components of the economic burden are

Figure 2.1 Burden of neuropsychiatric conditions as a proportion 
of the total burden of disease, globally and in WHO Regions, 
estimates for 2000
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Note: For a complete list of neuropsychiatric conditions see Annex Table 3.
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health and social service needs, lost employment and reduced productivity, impact on families
and caregivers, levels of crime and public safety, and the negative impact of premature
mortality.

Some studies, mainly from industrialized countries, have estimated the aggregate eco-
nomic costs of mental disorders. One such study (Rice et al. 1990) concluded that the ag-
gregate yearly cost for the United States accounted for about 2.5% of gross national product.
A few studies from Europe have estimated expenditure on mental disorders as a propor-
tion of all health service costs: in the Netherlands, this was 23.2% (Meerding et al. 1998)
and in the United Kingdom, for inpatient expenditure only, it was 22% (Patel & Knapp

Figure 2.2 Leading causes of disability-adjusted life years (DALYs), in all ages and in 15–44-year-olds, by sex, estimates for 2000a
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Neuropsychiatric conditions and self-inflicted injuries (see Annex Table 3) are highlighted.
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1998). Though scientific estimates are not available for other regions of the world, it is likely
that the costs of mental disorders as a proportion of the overall economy are high there too.
Although estimates of direct costs may be low in countries where there is low availability
and coverage of mental health care, these estimates are spurious. Indirect costs arising from
productivity loss account for a larger proportion of overall costs than direct costs. Further-
more, low treatment costs (because of lack of treatment) may actually increase the indirect
costs by increasing the duration of untreated disorders and associated disability (Chisholm
et al. 2000).

All these estimates of economic evaluations are most certainly underestimates, since
lost opportunity costs to individuals and families are not taken into account.

Figure 2.3 Leading causes of years of life lived with disability (YLDs), in all ages and in 15–44-year-olds, by sex, estimates for 2000a
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IMPACT ON THE QUALITY OF LIFE

Mental and behavioural disorders cause massive disruption in the lives of those who are
affected and their families. Though the whole range of unhappiness and suffering is not
measurable, one of the methods to assess its impact is by using quality of life (QOL) instru-
ments (Lehman et al. 1998). QOL measures use the subjective ratings of the individual in a
variety of areas to assess the impact of symptoms and disorders on life (Orley et al. 1998). A
number of studies have reported on the quality of life of individuals with mental disorders,
concluding that the negative impact is not only substantial but sustained (UK700 Group
1999). It has been shown that quality of life continues to be poor even after recovery from
mental disorders as a result of social factors that include continued stigma and discrimina-
tion. Results from QOL studies also suggest that individuals with severe mental disorders
living in long-term mental hospitals have a poorer quality of life than those living in the
community. A recent study clearly demonstrated that unmet basic social and functioning
needs were the largest predictors of poor quality of life among individuals with severe
mental disorders (UK700 Group 1999).

The impact on quality of life is not limited to severe mental disorders. Anxiety and panic
disorders also have a major effect, in particular with regard to psychological functioning
(Mendlowicz & Stein 2000; Orley & Kuyken 1994).

SOME COMMON DISORDERS

Mental and behavioural disorders present a varied and heterogeneous picture. Some
disorders are mild while others are severe. Some last just a few weeks while others may last
a lifetime. Some are not even discernible except by detailed scrutiny while others are im-
possible to hide even from a casual observer. This report focuses on a few common disor-
ders that place a heavy burden on communities and that are generally regarded with a high
level of concern. These include depressive disorders, substance use disorders, schizophre-
nia, epilepsy, Alzheimer’s disease, mental retardation, and disorders of childhood and ado-
lescence. The inclusion of epilepsy needs some explanation. Epilepsy is a neurological
disorder and is classified under Chapter VI of ICD-10 with other diseases of the nervous
system. However, epilepsy was historically seen as a mental disorder and is still considered
this way in many societies. Like those with mental disorders, people with epilepsy suffer
stigma and severe disability if left untreated. The management of epilepsy is often the re-
sponsibility of mental health professionals because of the high prevalence of this disorder
and the relative scarcity of specialist neurological services, especially in developing coun-
tries. In addition, many countries have laws that prevent individuals with mental disorders
and epilepsy from undertaking certain civil responsibilities.

The following section briefly describes the basic epidemiology, burden, course/outcome
and special characteristics of some disorders, as examples, to provide background to the
discussion of available interventions (in Chapter 3) and mental health policy and programmes
(in Chapter 4).

DEPRESSIVE DISORDERS

Depression is characterized by sadness, loss of interest in activities, and decreased en-
ergy. Other symptoms include loss of confidence and self-esteem, inappropriate guilt,
thoughts of death and suicide, diminished concentration, and disturbance of sleep and
appetite. A variety of somatic symptoms may also be present. Though depressive feelings
are common, especially after experiencing setbacks in life, depressive disorder is diagnosed
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only when the symptoms reach a threshold and last at least two weeks. Depression can
vary in severity from mild to very severe (see Figure 1.3). It is most often episodic but can be
recurrent or chronic. Depression is more common in women than in men. GBD 2000 esti-
mates the point prevalence of unipolar depressive episodes to be 1.9% for men and 3.2%
for women, and that 5.8% of men and 9.5% of women will experience a depressive episode
in a 12-month period. These prevalence figures vary across populations and may be higher
in some populations.

GBD 2000 analysis also shows that unipolar depressive disorders place an enormous
burden on society and are ranked as the fourth leading cause of burden among all diseases,
accounting for 4.4% of the total DALYs and the leading cause of YLDs, accounting for
11.9% of total YLDs. In the age group 15–44 years it caused the second highest burden,
amounting to 8.6% of DALYs lost. While these estimates clearly demonstrate the current
very high level of burden resulting from depression, the outlook for the future is even grim-
mer. By the year 2020, if current trends for demographic and epidemiological transition
continue, the burden of depression will increase to 5.7% of the total burden of disease,
becoming the second leading cause of DALYs lost. Worldwide it will be second only to
ischaemic heart disease for DALYs lost for both sexes. In the developed regions, depression
will then be the highest ranking cause of burden of disease.

Depression can affect individuals at any stage of the life span, although the incidence is
highest in the middle ages. There is, however, an increasing recognition of depression dur-
ing adolescence and young adulthood (Lewinsohn et al. 1993). Depression is essentially an
episodic recurring disorder, each episode lasting usually from a few months to a few years,
with a normal period in between. In about 20% of cases, however, depression follows a
chronic course with no remission (Thornicroft & Sartorius 1993), especially when adequate
treatment is not available. The recurrence rate for those who recover from the first episode
is around 35% within 2 years and about 60% at 12 years. The recurrence rate is higher in
those who are more than 45 years of age. One of the particularly tragic outcomes of a
depressive disorder is suicide. Around 15–20% of depressive patients end their lives by
committing suicide (Goodwin & Jamison 1990). Suicide remains one of the common and
avoidable outcomes of depression.

Bipolar affective disorder refers to patients with depressive illness along with episodes
of mania characterized by elated mood, increased activity, over-confidence and impaired
concentration. According to GBD 2000, the point prevalence of bipolar disorder is around
0.4%.

To summarize, depression is a common mental disorder, causing a very high level of
disease burden, and is expected to show a rising trend during the coming 20 years.

SUBSTANCE USE DISORDERS

Mental and behavioural disorders resulting from psychoactive substance use include
disorders caused by the use of alcohol, opioids such as opium or heroin, cannabinoids such
as marijuana, sedatives and hypnotics, cocaine, other stimulants, hallucinogens, tobacco
and volatile solvents. The conditions include intoxication, harmful use, dependence and
psychotic disorders. Harmful use is diagnosed when damage has been caused to physical
or mental health. Dependence syndrome involves a strong desire to take the substance,
difficulty in controlling use, a physiological withdrawal state, tolerance, neglect of alterna-
tive pleasures and interests, and persistence of use despite harm to oneself and others.

Though the use of substances (along with their associated disorders) varies from region
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to region, tobacco and alcohol are the substances that are used most widely in the world as
a whole and that have the most serious public health consequences.

Use of tobacco is extremely common. Most of the use is in the form of cigarettes. The
World Bank estimates that, in high income countries, smoking-related health care accounts
for 6–15.1% of all annual health care costs (World Bank 1999).

Today, about one in three adults, or 1.2 billion people, smoke. By 2025, the number is
expected to rise to more than 1.6 billion. Tobacco was estimated to account for over 3 mil-
lion annual deaths in 1990, rising to 4 million annual deaths in 1998. It is estimated that
tobacco-attributable deaths will rise to 8.4 million in 2020 and reach 10 million annual
deaths in about 2030. This increase will not, however, be shared equally: deaths in devel-
oped regions are expected to rise 50% from 1.6 to 2.4 million, while those in Asia will soar
almost fourfold from 1.1 million in 1990 to an estimated 4.2 million in 2020 (Murray &
Lopez 1997).

In addition to the social and behavioural factors associated with the onset of tobacco
use, a clear dependence on nicotine is found in the majority of chronic smokers. This de-
pendence prevents these individuals from giving up tobacco use and staying away from it.
Box 2.3 describes the link between mental disorders and tobacco use.

Alcohol is also a commonly used substance in most regions of the world. Point preva-
lence of alcohol use disorders (harmful use and dependence) in adults has been estimated
to be around 1.7% globally according to GBD 2000 analysis. The rates are 2.8% for men and
0.5% for women. The prevalence of alcohol use disorders varies widely across different

Box 2.3 Tobacco use and mental disorders

The link between tobacco use
and mental disorders is a complex
one. Research findings strongly
suggest that mental health profes-
sionals need to pay much greater
attention to tobacco use by pa-
tients during and after their treat-
ment, in order to prevent related
problems.

People with mental disorders are
about twice as likely to smoke as
others; those with schizophrenia
and alcohol dependence are par-
ticularly likely to be heavy smok-
ers, with rates as high as 86%.1–3

A recent study in the USA showed
that individuals with current men-
tal disorders had a smoking rate of
41% compared with 22.5% in the

general population, and estimated
that 44% of all cigarettes smoked in
the US are consumed by people
with mental disorders.4

Regular smoking starts earlier in
male adolescents with attention
deficit disorder,5 and individuals
with depression are also more likely
to be smokers.6 Though the tradi-
tional thinking has been that de-
pressed individuals tend to smoke
more because of their symptoms,
new evidence reveals that it may be
the other way round. A study of teen-
agers showed that those who became
depressed had a higher prevalence of
smoking beforehand – suggesting
that smoking actually resulted in de-
pression in this age group.7

Alcohol and drug use disorder pa-
tients also show systematic changes
in their smoking behaviour during
treatment. A recent study found that
though heavy smokers decreased
their smoking while hospitalized for
detoxification, light smokers actually
increased their smoking substan-
tially.8

The reasons for the high rate of
smoking by persons with mental
and behavioural disorders are not
clearly known, but neurochemical
mechanisms have been suggested
to account for it.9 Nicotine is a highly
psychoactive chemical that has a
variety of effects in the brain: it has
reinforcing properties and activates
the reward systems of the brain; it

also leads to increased dopamine
release in parts of the brain that
are intimately related to mental
disorders. Nicotine may also be
consumed in an attempt to de-
crease the distress and other un-
desirable effects of mental
symptoms. Social environment,
including isolation and boredom,
may also play a role; these aspects
are particularly evident in an in-
stitutional setting. Whatever the
reasons, the fact that people with
mental disorders further jeopard-
ize their health by excessive
smoking is not in doubt.

1Hughes JR et al. (1986). Prevalence of smoking among psychiatric outpatients. American Journal of Psychiatry,143:  993–997.
2Goff DC et al. (1992). Cigarette smoking in schizophrenia: relationship to psychopathology and medication side-effects. American Journal of Psychiatry, 149: 1189–1194.
3True WR et al. (1999). Common genetic vulnerability for nicotine and alcohol dependence in men. Archives of General Psychiatry, 56:  655–661.
4Lasser K et al. (2000). Smoking and mental illness: a population-based prevalence study. Journal of the American Medical Association, 284: 2606–2610.
5Castellanos FX et al. (1994). Quantitative morphology of the caudate nucleus in attention deficit hyperactivity disorder. American Journal of Psychiatry, 151(12): 1791–1796.
6Pomerleau OF et al. (1995). Cigarette smoking in adult patients diagnosed with attention deficit hyperactivity disorder. Journal of Substance Abuse, 7(3):  373–368.
7Goodman E, Capitman J (2000). Depressive symptoms and cigarette smoking among teens. Pediatrics 106(4):  748–755.
8Harris J et al. (2000). Changes in cigarette smoking among alcohol and drug misusers during inpatient detoxification. Addiction Biology, 5:  443–450.
9Batra A (2000). Tobacco use and smoking cessation in the psychiatric patient. Forschritte de Neurologie-Psychiatrie, 68:  80–92.
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regions of the world, ranging from very low levels in some Middle Eastern countries to over
5% in North America and parts of Eastern Europe.

Alcohol use is rising rapidly in some of the developing regions of the world (Jernigan et
al. 2000; Riley & Marshall 1999; WHO 1999) and this is likely to escalate alcohol-related
problems (WHO 2000b). Alcohol use is also a major reason for concern among the
indigenous people around the world, who show a higher prevalence of use and associated
problems.

Alcohol ranks high as a cause of disease burden. The global burden of disease project
(Murray & Lopez 1996a) estimated alcohol to be responsible for 1.5% of all deaths and
3.5% of the total DALYs. This burden includes physical disorders (such as cirrhosis), and
injuries (for example, motor vehicle crash injuries) attributable to alcohol.

Alcohol imposes a high economic cost on society. One estimate puts the yearly eco-
nomic cost of alcohol abuse in the United States to be US$ 148 billion, including US$ 19
billion for health care expenditure (Harwood et al. 1998). In Canada, the economic costs of
alcohol amount to approximately US$ 18.4 billion, representing 2.7% of the gross domestic
product. Studies in other countries have estimated the cost of alcohol-related problems to
be around 1% of the gross domestic product (Collins & Lapsely 1996; Rice et al. 1991). A
recent study demonstrated that alcohol-related hospital charges in 1998 in New Mexico,
USA, were US$ 51 million in comparison to US$ 35 million collected as alcohol taxes (New
Mexico Department of Health 2001), clearly showing that communities spend more money
on taking care of alcohol problems than they earn from alcohol.

Besides tobacco and alcohol, a large number of other substances – generally grouped
under the broad category of drugs – are also abused. These include illicit drugs such as
heroin, cocaine and cannabis. The period prevalence of drug abuse and dependence ranges
from 0.4% to 4%, but the type of drugs used varies greatly from region to region. GBD 2000
analysis suggests that the point prevalence of heroin and cocaine use disorders is 0.25%.
Injecting drugs involves considerable risk of infections, including hepatitis B, hepatitis C
and HIV. It has been estimated that there are about 5 million people in the world who inject
illicit drugs. The prevalence of HIV infection among injecting drug users is 20–80% in many
cities. The increasing role of injecting drug use in HIV transmission has attracted serious
concern all over the world, especially in Central and Eastern European countries (UNAIDS
2000).

The burden attributable to illicit drugs (heroin and cocaine) was estimated at 0.4% of
the total disease burden according to GBD 2000. The economic cost of harmful drug use
and dependence in the United States has been estimated to be US$ 98 billion (Harwood et
al. 1998). These disease burden and cost estimates do not take into account a variety of
negative social effects that are caused by drug use. Tobacco and alcohol use typically starts
during youth and acts as a facilitator to the use of other drugs. Thus tobacco and alcohol
contribute indirectly to a large amount of the burden of other drugs and the consequent
diseases.

Questions are often raised as to whether substance use disorders are genuine disorders
or should rather be seen as deviant behaviour by people who deliberately indulge in an
activity that causes them harm. While deciding to experiment with a psychoactive sub-
stance is usually a personal decision, developing dependence after repeated use is not a
conscious and informed decision by the individual or the result of a moral weakness, but
the outcome of a complex combination of genetic, physiological and environmental fac-
tors. It is very difficult to distinguish exactly when a person becomes dependent on a sub-
stance (regardless of its legal status), and there is evidence that dependence is not a clearly
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demarcated category but that it happens along a continuum, from early problems without
significant dependence to severe dependence with physical, mental and socioeconomic
consequences.

There is also increasing evidence of neurochemical changes in the brain that are associ-
ated with and indeed cause many of the essential characteristics of substance dependence.
Even the clinical evidence suggests that substance dependence should be seen as both a
chronic medical illness and a social problem (Leshner 1997; McLellan et al. 2000). Com-
mon roots of dependence for a variety of substances and the high prevalence of multiple
dependence also suggest that substance dependence should be viewed as a complex men-
tal disorder with a possible basis in brain functioning.

SCHIZOPHRENIA

Schizophrenia is a severe disorder that typically begins in late adolescence or early adult-
hood. It is characterized by fundamental distortions in thinking and perception, and by
inappropriate emotions. The disturbance involves the most basic functions that give the
normal person a feeling of individuality, uniqueness and self-direction. Behaviour may be
seriously disturbed during some phases of the disorder, leading to adverse social conse-
quences. Strong belief in ideas that are false and without any basis in reality (delusions) is
another feature of this disorder.

Schizophrenia follows a variable course, with complete symptomatic and social recov-
ery in about one-third of cases. Schizophrenia can, however, follow a chronic or recurrent
course, with residual symptoms and incomplete social recovery. Individuals with chronic
schizophrenia constituted a large proportion of all residents of mental institutions in the
past, and still do where these institutions continue to exist. With modern advances in drug
therapy and psychosocial care, almost half the individuals initially developing schizophre-
nia can expect a full and lasting recovery. Of the remainder, only about one-fifth continue
to face serious limitations in their day-to-day activities.

Schizophrenia is found approximately equally in men and women, though the onset
tends to be later in women, who also tend to have a better course and outcome of this
disorder.

GBD 2000 reports a point prevalence of 0.4% for schizophrenia. Schizophrenia causes a
high degree of disability. In a recent 14-country study on disability associated with physical
and mental conditions, active psychosis was ranked the third most disabling condition,
higher than paraplegia and blindness, by the general population (Üstün et al. 1999).

In the global burden of disease study, schizophrenia accounted for 1.1% of the total
DALYs and 2.8% of YLDs. The economic cost of schizophrenia to society is also high. It has
been estimated that, in 1991, the cost of schizophrenia to the United States was US$ 19
billion in direct expenditure and US$ 46 billion in lost productivity.

Even after the more obvious symptoms of this disorder have disappeared, some residual
symptoms may remain. These include lack of interest and initiative in daily activities and
work, social incompetence, and inability to take interest in pleasurable activities. These can
cause continued disability and poor quality of life. These symptoms can place a consider-
able burden on families (Pai & Kapur 1982). It has been repeatedly demonstrated that
schizophrenia follows a less severe course in developing countries (Kulhara & Wig 1978;
Thara & Eaton 1996). For example, in one of the multi-site international studies, the pro-
portion of patients showing full remission at 2 years was 63% in developing countries
compared to 37% in developed countries (Jablensky et al. 1992). Though attempts have
been made to explain this better outcome on the basis of stronger family support and fewer
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demands on the patients, the exact reasons for these differences are not clear.
A substantial number of individuals with schizophrenia attempt suicide at some time

during the course of their illness. A recent study showed that 30% of patients diagnosed
with this disorder had attempted suicide at least once during their lifetime (Radomsky et al.
1999). About 10% of persons with schizophrenia die by suicide (Caldwell & Gottesman
1990). Globally, schizophrenic illness reduces an affected individual’s lifespan by an aver-
age of 10 years.

EPILEPSY

Epilepsy is the most common brain disorder in the general population. It is character-
ized by recurrence of seizures, caused by outbursts of excessive electrical activity in part or
the whole of the brain. The majority of individuals with epilepsy do not have any obvious or
demonstrable abnormality in the brain, besides the electrical changes. However, a propor-
tion of individuals with this disorder may have accompanying brain damage, which may
cause other physical dysfunctions such as spasticity or mental retardation.

The causes of epilepsy include genetic predisposition, brain damage caused by birth
complications, infections and parasitic diseases, brain injuries, intoxication and tumours.
Cysticercosis (tapeworm), schistosomiasis, toxoplasmosis, malaria, and tubercular and viral
encephalitis are some of the common infectious causes of epilepsy in developing countries
(Senanayake & Román 1993). Epileptic seizures vary greatly in frequency, from several a
day to once every few months. The manifestation of epilepsy depends on the brain areas
involved. Usually the individual undergoes sudden loss of consciousness and may experi-
ence spasmodic movements of the body. Injuries can result from a fall during the seizure.

GBD 2000 estimates that about 37 million individuals globally suffer from primary epi-
lepsy. When epilepsy caused by other diseases or injury is also included, the total number
of persons affected increases to about 50 million. It is estimated that more than 80% indi-
viduals with epilepsy live in developing countries.

Epilepsy places a significant burden on communities, especially in developing countries
where it may remain largely untreated. GBD 2000 estimates the aggregate burden due to
epilepsy to be 0.5% of the total disease burden. In addition to physical and mental disabil-
ity, epilepsy often results in serious psychosocial consequences for the individual and the
family. The stigma attached to epilepsy prevents individuals with epilepsy from participat-
ing in normal activities, including education, marriage, work and sports.

Epilepsy typically arises during childhood and can (though does not always) follow a
chronic course. The rate of spontaneous recovery is substantial, with many of those initially
identified as suffering from epilepsy being free from seizure after three years.

ALZHEIMER’S DISEASE

Alzheimer’s disease is a primary degenerative disease of the brain. Dementia in Alzhe-
imer’s disease is classified as a mental and behavioural disorder in ICD-10. It is character-
ized by progressive decline of cognitive functions such as memory, thinking, comprehension,
calculation, language, learning capacity and judgement. Dementia is diagnosed when these
declines are sufficient to impair personal activities of daily living. Alzheimer’s disease shows
insidious onset with slow deterioration. This disease needs to be clearly differentiated from
age-related normal decline of cognitive functions. The normal decline is much less, much
more gradual and leads to milder disabilities. The onset of Alzheimer’s disease is usually
after 65 years of age, though earlier onset is not uncommon. As age advances, the incidence
increases rapidly (it roughly doubles every 5 years). This has obvious implications for the
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total number of individuals living with this disorder as life expectancy increases in the
population.

The incidence and prevalence of Alzheimer’s disease have been studied extensively. The
population samples are usually composed of people over 65 years of age, although some
studies have included younger populations, especially in countries where the expected life
span is shorter (for example, India). The wide range of prevalence figures (1–5%) is partly
explained by the different age samples and diagnostic criteria. In GBD 2000, Alzheimer’s
and other dementias have an overall point prevalence of 0.6%. The prevalence among those
above 60 years is about 5% for men and 6% for women. There is no evidence of any sex
difference in incidence, but more women are encountered with Alzheimer’s disease be-
cause of greater female longevity.

The exact cause of Alzheimer’s disease remains unknown, although a number of factors
have been suggested. These include disturbances in the metabolism and regulation of amy-
loid precursor protein, plaque-related proteins, tau proteins, zinc and aluminium (Drouet
et al. 2000; Cuajungco & Lees 1997).

 GBD 2000 estimates the DALYs due to dementias as 0.84% and YLDs as 2.0%. With
the ageing of populations, especially in the industrialized regions, this percentage is likely
to show a rapid increase in the next 20 years.

The cost of Alzheimer’s disease to society is already massive (Rice et al. 1993) and will
continue to increase (Brookmeyer & Gray 2000). The direct and total costs of this disorder
in the United States have been estimated to be US$ 536 million and US$ 1.75 billion,
respectively, for the year 2000.

MENTAL RETARDATION

Mental retardation is a condition of arrested or incomplete development of the mind
characterized by impairment of skills and overall intelligence in areas such as cognition,
language, and motor and social abilities. Also referred to as intellectual disability or handi-
cap, mental retardation can occur with or without any other physical or mental disorders.
Although reduced level of intellectual functioning is the characteristic feature of this disor-
der, the diagnosis is made only if it is associated with a diminished ability to adapt to the
daily demands of the normal social environment. Mental retardation is further categorized
as mild (IQ levels 50-69), moderate (IQ levels 35–49), severe (IQ levels 20–34), and pro-
found (IQ levels below 20).

 The prevalence figures vary considerably because of the varying criteria and methods
used in the surveys, as well as differences in the age range of the samples. The overall
prevalence of mental retardation is believed to be between 1% and 3%, with the rate for
moderate, severe and profound retardation being 0.3%. It is more common in developing
countries because of the higher incidence of injuries and anoxia around birth, and early
childhood brain infections. A common cause of mental retardation is endemic iodine defi-
ciency, which leads to cretinism (Sankar et al. 1998). Iodine deficiency constitutes the world’s
greatest single cause of preventable brain damage and mental retardation (Delange 2000).

Mental retardation places a severe burden on the individual and the family. For more
severe retardation, this involves assistance in carrying out daily life activities and self care.
No estimates are available for the overall disease burden of mental retardation, but all
evidence points towards a substantial burden caused by this condition. In most cases, this
burden continues throughout life.
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DISORDERS OF CHILDHOOD AND ADOLESCENCE

Contrary to popular belief, mental and behavioural disorders are common during child-
hood and adolescence. Inadequate attention is paid to this area of mental health. In a
recent report, the Surgeon General of the United States (DHHS 2001) has said that the
United States is facing a public crisis in mental health of infants, children and adolescents.
According to the report, one in ten young people suffers from mental illness severe enough
to cause some level of impairment, yet fewer than one in five receives the needed treat-
ment. The situation in large parts of the developing world is likely to be even more unsatis-
factory.

ICD-10 identifies two broad categories specific to childhood and adolescence: disorders
of psychological development, and behavioural and emotional disorders. The former are
characterized by impairment or delay in the development of specific functions such speech
and language (dyslexias) or overall pervasive development (for example, autism). The course
of these disorders is steady, without remission or relapses, though most tend to improve
with time. The broad group of dyslexias consists of reading and spelling disorders. The
prevalence of these disorders is still uncertain, but it may be about 4% for the school-age
population (Spagna et al. 2000). The second category, behavioural and emotional disorders,
includes hyperkinetic disorders (in ICD-10), attention deficit/hyperactivity disorder (in DSM-
IV, APA 1994), conduct disorders and emotional disorders of childhood. In addition, many
of the disorders more commonly found among adults can begin during childhood. An
example is depression, which is increasingly being identified among children.

The overall prevalence of mental and behavioural disor-
ders among children has been investigated in several stud-
ies from developed and developing countries. The results
of selected studies are summarized in Table 2.2. Though the
prevalence figures vary considerably between studies, it
seems that 10–20% of all children have one or more mental
or behavioural problems. A caveat must be made to these
high estimates of morbidity among children and adoles-
cents. Childhood and adolescence being developmental
phases, it is difficult to draw clear boundaries between phe-
nomena that are part of normal development and others
that are abnormal. Many studies have used behavioural
checklists completed by parents and teachers to detect cases.
This information, though useful in identifying children who
may need special attention, may not always correspond to
a definite diagnosis.

Mental and behavioural disorders of childhood and ado-
lescence are very costly to society in both human and fi-
nancial terms. The aggregate disease burden of these
disorders has not been estimated, and it would be complex
to calculate because many of these disorders can be precur-
sors to much more disabling disorders during later life.

Table 2.2  Prevalence of child and adolescent disorders, selected
studies

Country Age (years) Prevalence (%)

Ethiopia1 1–15 17.7

Germany2 12–15 20.7

India3 1–16 12.8

Japan4 12–15 15.0

Spain 5 8, 11, 15 21.7

Switzerland 6 1–15 22.5

USA7 1–15 21.0

1 Tadesse B et al. (1999). Childhood behavioural disorders in Ambo district, Western
Ethiopia: I. Prevalence estimates. Acta Psychiatrica Scandinavica, 100(Suppl): 92–97.

2 Weyerer S et al. (1988). Prevalence and treatment of psychiatric disorders in 3–14-year-
old children: results of a representative field study in the small rural town region of
Traunstein, Upper Bavaria. Acta Psychiatrica Scandinavica, 77: 290–296.

3 Indian Council of Medical Research (2001). Epidemiological study of child and adoles-
cent psychiatric disorders in urban and rural areas. New Delhi, ICMR (unpublished data).

4 Morita H et al. (1993). Psychiatric disorders in Japanese secondary school children.
Journal of Child Psychology and Psychiatry, 34: 317–332.

5 Gomez-Beneyto M et al. (1994). Prevalence of mental disorders among children in
Valencia, Spain. Acta Psychiatrica Scandinavica, 89: 352–357.

6 Steinhausen HC et al. (1998). Prevalence of child and adolescent psychiatric disorders:
the Zurich Epidemiological Study. Acta Psychiatrica Scandinavica, 98: 262–271.

7 Shaffer D et al. (1996). The NIMH Diagnostic Interview Schedule for Children version 2.3
(DISC-2.3): description acceptability, prevalence rates, and performance in the MECA
study. Journal of the American Academy of Child and Adolescent Psychiatry, 35: 865–877.
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COMORBIDITY

It is common for two or more mental disorders to occur together in an individual. This is
not unlike the situation with physical disorders, which also tend to occur together much
more frequently than can be explained by chance. It is especially common with advancing
age, when a number of physical and mental disorders occur together. Physical health prob-
lems not only coexist with mental disorders such as depression, but can also predict the
onset and persistence of depression (Geerlings et al. 2000).

One of the methodologically sound studies of a nationally representative sample was
done in the United States (Kessler et al. 1994) and showed that 79% of all ill people were
comorbid. In other words, only in 21% of patients did a mental disorder occur singly. More
than half of all lifetime disorders occurred in 14% of the population. Similar findings have
been obtained in studies from other countries, although not much information is available
from developing countries.

Anxiety and depressive disorders commonly occur together. Such comorbidity is found
among about half of all the individuals with these disorders (Zimmerman et al. 2000).
Another common situation is the presence of mental disorders associated with substance
use and dependence. Among those attending alcohol and drug services, between 30% and
90% have a “dual disorder” (Gossop et al. 1998). The rate of alcohol use disorders is also
high among those attending mental health services (65% reported by Rachliesel et al. 1999).
Alcohol use disorders are also common (12–50%) among persons with schizophrenia.

The presence of substantial comorbidity has serious implications for the identification,
treatment and rehabilitation of affected individuals. The disability of individual sufferers
and the burden on families also increase correspondingly.

SUICIDE

Suicide is the result of an act deliberately initiated and performed by a person in the full
knowledge or expectation of its fatal outcome. Suicide is now a major public health prob-
lem. Taken as an average for 53 countries for which complete data is available, the age-
standardized suicide rate for 1996 was 15.1 per 100 000. The rate for males was 24.0 per
100 000 and for females 6.8 per 100 000. The rate of suicide is almost universally higher
among men compared to women by an aggregate ratio of 3.5 to 1.

Over the past 30 years, for the 39 countries for which complete data is available for the
period 1970-96, the suicide rates seem to have remained quite stable, but the current ag-
gregate rates hide important differences regarding the sexes, age groups, geography and
longer time trends.

Geographically, changes in suicide rates vary considerably. Trends in the mega-coun-
tries of the world – those with a population of more than 100 million – are likely to provide
reliable information on suicide mortality. Information is available for seven of eleven such
countries for the last 15 years. The trends range from an almost 62% increase in Mexico to
a 17% decrease in China, with the United States and the Russian Federation going in
opposite directions by the same 5.3%, as shown in Figure 2.4. Two remarks are needed:
first, probably only the size of their populations puts these countries in the same category,
as they differ virtually in every other aspect. Second, the magnitude of the change does not
reflect the actual magnitude of suicide rates in those countries. In the most recent year for
which data are available, suicide rates range from 3.4 per 100 000 in Mexico to 14.0 per
100 000 in China and 34.0 per 100 000 in the Russian Federation.
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It is very difficult, if not impossible, to find a common explanation for this diverse varia-
tion. Socioeconomic change (in any direction) is often suggested as a factor contributing to
an increase in suicide rates. However, although this has been documented on several occa-
sions, increases in suicide rates have also been observed in periods of socioeconomic stabil-
ity, while stable suicide rates have been seen during periods of major socioeconomic changes.
Nevertheless, these aggregate figures may hide important differences across some popula-
tion segments. For instance, a flat evolution of suicide rates may hide an increase in men’s
rates statistically compensated for by a decrease in women’s rates (as occurred, for example,
in Australia, Chile, Cuba, Japan and Spain); the same would apply to extreme age groups,
such as adolescents and the elderly (for example, in New Zealand). It has been shown that
an increase in unemployment rates is usually, but not always, accompanied by a decrease in
suicide rates of the general population (for example, in Finland), but by an increase in
suicide rates of elderly and retired people (for example, in Switzerland).

Alcohol consumption (for example, in the Baltic States and the Russian Federation) and
easy access to some toxic substances (for example, in China, India and Sri Lanka) and to
firearms (for example, in El Salvador and the United States) seem to be positively corre-
lated with suicide rates across all countries – industrialized or developing – so far studied.
Once again, aggregate figures can hide major discrepancies between, for example, rural
and urban areas (for example, in China and the Islamic Republic of Iran).

Suicide is a leading cause of death for young adults. It is among the top three causes of
death in the population aged 15–34 years. As shown in two examples in Figure 2.5, suicide
is predominant in the 15–34-year-old age group, where it ranks as the first or second cause
of death for both the sexes. This represents a massive loss to societies of young persons in
their productive years of life. Data on suicide attempts are only available from a few coun-
tries; they indicate that the number of suicide attempts may be up to 20 times higher than
the number of completed suicides.

Self-inflicted injuries including suicide accounted for about 814 000 deaths in 2000. They
were responsible for 1.3% of all DALYs according to GBD 2000.
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The most common mental disorder leading to suicide is depression, although the rates
are also high for schizophrenia. In addition, suicide is often related to substance use – either
in the person who commits it or within the family. The major proportion of suicides in
some countries of Central and Eastern Europe have recently been attributed to alcohol use
(Rossow 2000).

It is well known that availability of means to commit suicide has a major impact on
actual suicides in any region. This has been best studied for firearm availability, the finding
being that there is a high mortality by suicide among people purchasing firearms in the
recent past (Wintemute et al. 1999). Of all the persons who died from firearm injuries in the
United States in 1997, a total of 54% died by suicide (Rosenberg et al. 1999).

The precise explanation for variations in suicide rates must always be considered in the
local context. There is a pressing need for epidemiological surveillance and appropriate
local research to contribute to a better understanding of this major public health problem
and improve the possibilities of prevention.

DETERMINANTS OF MENTAL
AND BEHAVIOURAL DISORDERS

A variety of factors determine the prevalence, onset and course of mental and behav-
ioural disorders. These include social and economic factors, demographic factors such as
sex and age, serious threats such as conflicts and disasters, the presence of major physical
diseases, and the family environment, which are briefly described here to illustrate their
impact on mental health.

Figure 2.5 Suicide as a leading cause of death, selected countries of the European Region and China, 
15–34-year-olds, 1998

Males
(rural areas)

European Region (selected countries)a

China (selected areas)b

 Females
(rural areas)

Males  Females

1. Transport accidents

2. Suicide
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1. All cancers

2. Transport accidents

3. Suicide
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Both sexes
(rural and urban areas)

Both sexes

1. Transport accidents

2. Suicide
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1. Suicide
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1. Suicide

2. All cancers
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a Albania, Austria, Bulgaria, Croatia, Czech Republic, Estonia, Finland, France, Germany, Greece, Hungary, Israel, Italy, Kazakhstan, 
Latvia, Lithuania, Luxembourg, Macedonia, Malta, Netherlands, Norway, Portugal, Republic of Moldova, Romania, Slovakia, 
Slovenia, Spain, United Kingdom.

b Cause-of-death statistics and vital rates, civil registration systems and alternative sources of information.  World Health 
Statistics Annual 1993, Geneva, World Health Organization,1994 (Section A/B: China 11–17).
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POVERTY

Poverty and associated conditions of unemployment, low educational level, deprivation
and homelessness are not only widespread in poor countries, but also affect a sizeable
minority of rich countries. Data from cross-national surveys in Brazil, Chile, India and Zim-
babwe show that common mental disorders are about twice as frequent among the poor as
among the rich (Patel et al. 1999). In the United States, children from the poorest families
were found to be at increased risk of disorders in the ratio of 2:1 for behavioural disorders
and 3:1 for comorbid conditions (Costello et al. 1996). A review of 15 studies found the
median ratio for overall prevalence of mental disorders between the lowest and the highest
socioeconomic categories was 2.1:1 for one year and 1.4:1 for lifetime prevalence (Kohn et
al. 1998). Similar results have been reported from recent studies carried out in North America,
Latin America and Europe (WHO International Consortium of Psychiatric Epidemiology
2000). Figure 2.6 shows that depression is more common among the poor than the rich.

There is also evidence that the course of disorders is determined by the socioeconomic
status of the individual (Kessler et al. 1994; Saraceno & Barbui 1997). This may be a result of
service-related variables, including barriers to accessing care. Poor countries have few re-
sources for mental health care and these resources are often unavailable to the poorer
segments of society. Even in rich countries, poverty and associated factors such as lack of
insurance coverage, lower levels of education, unemployment, and racial, ethnic and lan-
guage minority status create insurmountable barriers to care. The treatment gap for most
mental disorders is large, but for the poor population it is massive. In addition, poor people
often raise mental health concerns when seeking treatment for physical problems, as shown
in Box 2.4.
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1Awas M et al. (1999). Major mental disorders in Butajira, southern Ethiopia. Acta Psychiatrica Scandinavica, 100 (Suppl 397): 56–64.

2Lindeman S et al. (2000). The 12-month prevalence and risk factors for major depressive episode in Finland: representative sample of 

5993 adults. Acta Psychiatrica Scandinavica, 102: 178–184.

3Wittchen HU et al. (1998). Prevalence of mental disorders and psychosocial impairments in adolescents and young adults. 

Psychological Medicine, 28: 109–126.

4Bijl RV et al. (1998). Prevalence of psychiatric disorders in the general population: results of the Netherlands Mental Health Survey 

and Incidence Study (NEMESIS). Social Psychiatry and Psychiatric Epidemiology, 33: 587–595.

5Kessler RC et al. (1994). Lifetime and 12-month prevalence of DSM-III-R psychiatric disorders in the United States. Results from the 

National Comorbidity Survey. Archives of General Psychiatry, 51: 8–19.

6Abas MA, Broadhead JC (1997). Depression and anxiety among women in an urban setting in Zimbabwe. Psychological Medicine, 

27: 59–71. 

Figure 2.6 Prevalence of depression in low versus high income groups, selected countries
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The relationship between mental and behavioural disorders, including those related to
alcohol use, and the economic development of communities and countries has not been
explored in a systematic way. It appears, however, that the vicious cycle of poverty and
mental disorders at the family level (see Figure 1.4) may well be operative at the commu-
nity and country levels.

SEX

There has been an increasing focus on sex differences in studying the prevalence, causa-
tion and course of mental and behavioural disorders. A higher proportion of women among
the inmates of asylums and other treatment facilities was noted in earlier centuries, but it is
not clear whether mental disorders were indeed more prevalent among women or whether
women were brought in more frequently for treatment.

Recent community studies using sound methodology have revealed some interesting
differences. The overall prevalence of mental and behavioural disorders does not seem to
be different between men and women. Anxiety and depressive disorders are, however,
more common among women, while substance use disorders and antisocial personality
disorders are more common among men (Gold 1998). Almost all studies show a higher
prevalence of depressive and anxiety disorders among women, the usual ratio being be-
tween 1.5:1 and 2:1. These findings have been seen not only in developed but also in a
number of developing countries (Patel et al. 1999; Pearson 1995). It is interesting to note
that sex differences in rates of depression are strongly age-related; the greatest differences
occur in adult life, with no reported differences in childhood and few in the elderly.

Many reasons for the higher prevalence of depressive and anxiety disorders among
women have been proposed. Genetic and biological factors certainly play some role, as
indicated in particular by the close temporal relationship between higher prevalence and
reproductive age range with associated hormonal changes. Mood swings related to hor-
monal changes as part of the menstrual cycle and following childbirth are well documented.
Indeed, depression within a few months of childbirth can be the beginning of a recurrent
depressive disorder. Psychological and social factors are, however, also significant for the

Box 2.4 Poor people’s views on sickness of body and mind

When questioned about their
health,1 poor people mention a
broad range of injuries and ill-
nesses: broken limbs, burns, poi-
soning from chemicals and
pollution, diabetes, pneumonia,
bronchitis, tuberculosis, HIV/AIDS,
asthma, diarrhoea, typhoid, ma-
laria, parasitic diseases from con-
taminated water, skin infections,
and other debilitating diseases.
Mental health problems are often
raised jointly with physical con-
cerns, and hardships associated
with drug and alcohol abuse are
also frequently discussed. Stress,

anxiety, depression, lack of self-es-
teem and suicide are among the ef-
fects of poverty and ill-health
commonly identified by discussion
groups. A recurring theme is the
stress of not being able to provide
for one’s family. People associate
many forms of sickness with stress,
anguish and being ill at ease, but
often pick out three for special men-
tion: HIV/AIDS, alcoholism and
drugs.

HIV/AIDS has a marked impact: in
Zambia a youth group made a
causal link between poverty and
prostitution, AIDS and, finally, death.

Group discussions in Argentina,
Ghana, Jamaica, Thailand, Viet Nam,
and several other countries also
mention HIV/AIDS and related dis-
eases as problems that affect their
livelihoods and strain the extended
family.

People regard drug use and alco-
holism as causes of violence, inse-
curity and theft, and see money
spent on alcohol or other drugs,
male drunkenness, and domestic
violence as syndromes of poverty.
Many discussion groups from all
regions report problems of physi-
cal abuse of women when hus-

bands come home drunk, and
several groups find that beer-
drinking leads to promiscuity and
disease. Alcoholism is especially
prevalent among men. In both ur-
ban and rural Africa, poor people
mention it more frequently than
drugs.

Drug abuse is mentioned fre-
quently in urban areas, especially
in Latin America, Thailand and Viet
Nam. It is also raised in parts of
Bulgaria, Kyrgyzstan, the Russian
Federation and Uzbekistan. Peo-
ple addicted to drugs are miser-
able, and so are their families.

1Narayan D et al. (2000). Voices of the poor, crying out for change. New York, Oxford University Press for the World Bank.
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gender difference in depressive and anxiety disorders. There may be more actual as well as
perceived stressors among women. The traditional role of women in societies exposes women
to greater stresses as well as making them less able to change their stressful environment.

Another reason for the sex differences in common mental disorders is the high rate of
domestic and sexual violence to which women are exposed. Domestic violence is found in
all regions of the world and women bear the major brunt of it (WHO 2000b). A review of
studies (WHO 1997a) found the lifetime prevalence of domestic violence to be between
16% and 50%. Sexual violence is also common; it has been estimated that one in five
women suffer rape or attempted rape in their lifetime. These traumatic events have their
psychological consequences, depressive and anxiety disorders being the most common. A
recent study in Nicaragua found that women with emotional distress were six times more
likely to report spousal abuse compared with women without such distress (Ellsberg et al.
1999). Also, women who had experienced severe abuse during the past year were 10 times
more likely to experience emotional distress than women who had never experienced abuse.

The WHO Multi-country Study on Women’s Health and Domestic Violence and the
World Studies of Abuse in Family Environments (WorldSAFE) by the International Net-
work of Clinical Epidemiologists (INCLEN 2001) are studying the prevalence and health
consequences for women of intimate partner violence in population-based samples in dif-
ferent settings. In both studies, women are asked if they have contemplated or attempted
suicide. Preliminary results indicate a highly significant relationship between such violence
and contemplation of suicide (see Table 2.3). Moreover, the same significant patterns were
found for sexual violence alone and in combination with physical violence.

In contrast to depressive and anxiety disorders, severe mental disorders such as schizo-
phrenia and bipolar affective disorder do not show any clear differences of incidence or
prevalence (Kessler et al. 1994). Schizophrenia, however, seems to have an earlier onset
and a more disabling course among men (Sartorius et al. 1986). Almost all the studies show
that substance use disorders and antisocial personality disorders are much more common
among men than among women.

Comorbidity is more common among women than men. Most often, it takes the form
of a co-occurrence of depressive, anxiety and somatoform disorders, the latter being the
presence of physical symptoms that are not accounted for by physical diseases. There is
evidence that women report a higher number of physical and psychological symptoms
than men.

There is also evidence that the prescription of psychotropic medicines is higher among
women (see Figure 1.5); these drugs include anti-anxiety, antidepressant, sedative, hyp-

Table 2.3 Relationship between domestic violence and contemplation of suicide

% of women who have ever thought of committing suicide (P<0.001)

Experience of Brazil1 Chile2 Egypt2 India2 Indonesia3 Philippines2 Peru1 Thailand1

physical violence (n=940) (n=422) (n=631) (n=6327) (n=765) (n=1001) (n=1088) (n=2073)
by intimate partner

Never 21 11 7 15 1 8 17 18

Ever 48 36 61 64 11 28 40 41

1 WHO Multi-country Study on Women’s Health and Domestic Violence (preliminary results, 2001). Geneva, World Health Organization (unpublished document).
2 International Network of Clinical Epidemiologists (INCLEN) (2001). World Studies of Abuse in Family Environments (WorldSAFE). Manila, International Network of Clinical Epidemiolo-

gists. This survey questioned women about “severe physical violence”.
3 Hakimi M et al. (2001). Silence for the sake of harmony: domestic violence and women’s health in Central Java. Yogyakarta, Indonesia, Program for Appropriate Technology in Health.
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notic and antipsychotic drugs. This higher use of drugs may be partly explained by the
higher prevalence of common mental disorders and a higher rate of help-seeking behav-
iour. A significant factor is likely to be the prescribing behaviour of physicians, who may
take the easier path of prescription when faced with a complex psychosocial situation that
actually requires psychological intervention.

The higher prevalence of substance use disorders and antisocial personality disorder
among men is a consistent finding across the world. In many regions of the world, how-
ever, substance use disorders are increasing rapidly among women.

Women also bear the brunt of care for the mentally ill within the family. This is becom-
ing increasingly crucial, as more and more individuals with chronic mental disorders are
being looked after in the community.

To summarize, mental disorders have clear sex determinants that need to be better un-
derstood and researched in the context of assessing the overall burden.

AGE

Age is an important determinant of mental disorders. Mental disorders during child-
hood and adolescence have been briefly described above. A high prevalence of disorders is
also seen in old age. Besides Alzheimer’s disease, discussed above, elderly people also suf-
fer from a number of other mental and behavioural disorders. Overall, the prevalence of
some disorders tends to rise with age. Predominant among these is depression. Depressive
disorder is common among elderly people: studies show that 8–20% being cared for in the
community and 37% being cared for at the primary level are suffering from depression. A
recent study on a community sample of people over 65 years of age found depression
among 11.2% of this population (Newman et al. 1998). Another recent study, however,
found the point prevalence of depressive disorders to be 4.4% for women and 2.7% for
men, although the corresponding figures for lifetime prevalence were 20.4% and 9.6%.
Depression is more common among older people with physically disabling disorders (Katona
& Livingston 2000). The presence of depression further increases the disability among this
population. Depressive disorders among elderly people go undetected even more often
than among younger adults because they are often mistakenly considered a part of the
ageing process.

CONFLICTS AND DISASTERS

Conflicts, including wars and civil strife, and disasters affect a large number of people
and result in mental problems. It is estimated that globally about 50 million people are
refugees or are internally displaced. In addition, millions are affected by natural disasters
including earthquakes, floods, typhoons, hurricanes and similar large-scale calamities (IFRC
2000). Such situations take a heavy toll on the mental health of the people involved, most
of whom live in developing countries, where capacity to take care of these problems is
extremely limited. Between a third and half of all the affected persons suffer from mental
distress. The most frequent diagnosis made is post-traumatic stress disorder (PTSD), often
along with depressive or anxiety disorders. In addition, most individuals report psychologi-
cal symptoms that do not amount to disorders. PTSD arises after a stressful event of an
exceptionally threatening or catastrophic nature and is characterized by intrusive memo-
ries, avoidance of circumstances associated with the stressor, sleep disturbances, irritability
and anger, lack of concentration and excessive vigilance. The point prevalence of PTSD in
the general population, according to GBD 2000, is 0.37%. The specific diagnosis of PTSD
has been questioned as being culture-specific and also as being made too often. Indeed,
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PTSD has been called a diagnostic category that has been invented based on sociopolitical
needs (Summerfield 2001). Even if the suitability of this specific diagnosis is uncertain, the
overall significance of mental morbidity among individuals exposed to severe trauma is
generally accepted.

Studies on victims of natural disasters have also shown a high rate of mental disorders.
A recent study from China found a high rate of psychological symptoms and a poor quality
of life among earthquake survivors. The study also showed that post-disaster support was
effective in the improvement of well-being (Wang et al. 2000).

MAJOR PHYSICAL DISEASES

The presence of major physical diseases affects the mental health of individuals as well
as of entire families. Most of the seriously disabling or life-threatening diseases, including
cancers in both men and women, have this impact. The case of HIV/AIDS is described here
as an illustration of this effect.

HIV is spreading very rapidly in many parts of the world. At the end of 2000, a total of
36.1 million people were living with HIV/AIDS and 21.8 million had already died (UNAIDS
2000). Of the 5.3 million new infections in 2000, 1 in 10 occurred in children and almost half
among women. In 16 countries of sub-Saharan Africa more than 10% of the population of
reproductive age is now infected with HIV. The HIV/AIDS epidemics has lowered eco-
nomic growth and is reducing life expectancy by up to 50% in the hardest hit countries. In
many countries HIV/AIDS is now considered a threat to national security. With neither
cure nor vaccine, prevention of transmission remains the principal response, with care and
support for those infected with HIV offering a critical entry point.

The mental health consequences of this epidemic are substantial. A proportion of indi-
viduals suffer psychological consequences (disorders as well as problems) as a result of
their infection. The effects of intense stigma and discrimination against people with HIV/
AIDS also play a major role in psychological stress. Disorders range from anxiety or depres-
sive disorders to adjustment disorder (Maj et al. 1994a). Cognitive deficits are also detected
if looked for specifically (Maj et al. 1994b; Starace et al. 1998). In addition, family members
also suffer the consequences of stigma and, later, of the premature deaths of their infected
family members. The psychological effects on members of families broken and on children
orphaned by AIDS have not been studied in any detail, but are likely to be substantial.

These complex situations, where a physical condition leads to psychosocial consequences
at individual, family and community levels, require comprehensive assessment in order to
determine their full impact on mental health. There is a need for further research in this
area.

FAMILY AND ENVIRONMENTAL FACTORS

Mental disorders are firmly rooted in the social environment of the individual. A variety
of social factors influence the onset, course and outcome of these disorders.

People go through a series of significant events in life – minor as well as major. These
may be desirable (such as a promotion at work) or undesirable (for example, bereavement
or business failure). It has been observed that there is an accumulation of life events imme-
diately before onset of mental disorders (Brown et al. 1972; Leff et al. 1987). Though unde-
sirable events predominate before onset or relapse in depressive disorders, a higher
occurrence of all events (undesirable and desirable) precedes other mental disorders. Stud-
ies suggest that all significant events in life act as stressors and, coming in quick succession,
predispose the individual to mental disorders. This effect is not limited to mental disorders
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and has also been demonstrated to be associated with a number of physical diseases, for
example myocardial infarction.

Of course, life events are only one of several interacting factors (such as genetic predis-
position, personality, and coping skills) in the causation of disorders.

The relevance of life events research lies mainly in identifying individuals who are at a
higher risk because of experiencing major life events in quick succession (for example, loss
of job, loss of spouse, and change of residence). Initially this effect was observed for depres-
sion and schizophrenia, but subsequently an association has been found between life events
and a variety of other mental and behavioural disorders and conditions. Notable among
these is suicide.

The social and emotional environment within the family also plays a role in mental
disorders. Although attempts to link serious mental disorders such as schizophrenia and
depression to the family environment have been made for a long time (Kuipers & Bebbington
1990), some definitive advances have been made in the recent past. The social and emo-
tional environment within the family has clearly been correlated with relapses in schizo-
phrenia but not necessarily with the onset of the disorder. The initial observation was that
patients with schizophrenia who went back to stay with parents after a period of hospitali-
zation relapsed more frequently. This led to some research on the cause of this phenom-
enon. Most studies have used the concept of “expressed emotions” of family members
towards the individual with schizophrenia. Expressed emotions in these studies have in-
cluded critical comments, hostility, emotional over-involvement and warmth.

A large number of studies from all regions of the world have demonstrated that ex-
pressed emotionality can predict the course of schizophrenia, including relapses (Butzlaff
& Hooley 1998). There is also evidence that changing the emotional environmental within
families can have an additive effect on prevention of relapses by antipsychotic drugs. These
findings are useful for improving the care of selected patients within their family environ-
ment and also recall the importance of social factors in the course and treatment of serious
mental disorders such as schizophrenia.
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Over the past half century, the model for mental health care has changed

from the institutionalization of individuals suffering from mental disorders to a

community care approach backed by the availability of beds in general hospi-

tals for acute cases. This change is based both on respect for the human rights of

individuals with mental disorders, and on the use of updated interventions and

techniques. A correct objective diagnosis is fundamental for planning individual

care and choice of appropriate treatment. The earlier a proper course of treat-

ment starts, the better the prognosis. Appropriate treatment of mental and be-

havioural disorders implies the rational use of pharmacological, psychological

and psychosocial interventions in a clinically meaningful and integrated way.

The management of specific conditions consists of interventions in the areas of

prevention, treatment and rehabilitation.
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3

SOLVING MENTAL

HEALTH PROBLEMS

THE SHIFTING PARADIGM

� he care of people with mental and behavioural disorders has always reflected prevail-
ing social values related to the social perception of mental illness. Through the ages,

people with mental and behavioural disorders have been treated in different ways (see Box
3.1). They have been given a high status in societies which believe them to intermediate
with gods and the dead. In medieval Europe and elsewhere they were beaten and burnt at
the stake. They have been locked up in large institutions. They have been explored as scien-
tific objects. And they have been cared for and integrated into the communities to which
they belong.

In Europe, the 19th century witnessed diverging trends. On one hand, mental illness
was seen as a legitimate topic for scientific enquiry; psychiatry burgeoned as a medical
discipline, and people with mental disorders were considered medical patients. On the
other hand, people with mental disorders, like those with many other diseases and unde-
sirable social behaviour, were isolated from society in large custodial institutions, the state
mental hospitals, formerly known as lunatic asylums. These trends were later exported to
Africa, the Americas and Asia.

During the second half of the 20th century, a shift in the mental health care paradigm
took place, largely owing to three independent factors.

• Psychopharmacology made significant progress, with the discovery of new classes of
drugs, particularly neuroleptics and antidepressants, as well as the development of
new forms of psychosocial interventions.

• The human rights movement became a truly international phenomenon under the
sponsorship of the newly created United Nations, and democracy advanced on a
global basis, albeit at different speeds in different places (Merkl 1993).

• Social and mental components were firmly incorporated in the definition of health
(see Chapter 1) of the newly established WHO in 1948.

These technical and sociopolitical events contributed to a change in emphasis: from
care in large custodial institutions, which over time had become repressive and regressive,
to more open and flexible care in the community.

The failures of asylums are evidenced by repeated cases of ill-treatment to patients,
geographical and professional isolation of the institutions and their staff, weak reporting
and accounting procedures, bad management, ineffective administration, poorly targeted
financial resources, lack of staff training, and inadequate inspection and quality assurance
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procedures. Also, the living conditions in psychiatric hospitals throughout the world are
poor, leading to human rights violations and chronicity. In terms of absolute standards, it
could be argued that conditions in hospitals in developed countries are better than living
standards in many developing countries. However, in terms of relative standards – compar-
ing hospital standards with general community standards in a particular country – it is fair
to say that the conditions in all psychiatric hospitals are poor. Some examples have been
documented of human rights abuse in psychiatric hospitals (Box 3.2).

In contrast, community care is about the empowerment of people with mental and
behavioural disorders. In practice, community care implies the development of a wide range
of services within local settings. This process, which has not yet begun in many regions and
countries, aims to ensure that some of the protective functions of the asylum are fully pro-
vided in the community, and the negative aspects of the institutions are not perpetuated.
Care in the community, as an approach, means:

• services which are close to home, including general hospital care for acute
admissions, and long-term residential facilities in the community;

• interventions related to disabilities as well as symptoms;
• treatment and care specific to the diagnosis and needs of each individual;
• a wide range of services which address the needs of people with mental and

behavioural disorders;
• services which are coordinated between mental health professionals and

community agencies;
• ambulatory rather than static services, including those which can offer home

treatment;
• partnership with carers and meeting their needs;
• legislation to support the above aspects of care.

The accumulating evidence of the inadequacies of the psychiatric hospital, coupled with
the appearance of “institutionalism” – the development of disabilities as a consequence of
social isolation and institutional care in remote asylums – led to the de-institutionalization

Box 3.1  Mental care: then or now?

The following three statements give vivid insights into how attitudes and policies towards the treatment of the mentally ill have changed, or been
called into question, over the last 150 years.

“It is now sixteen years since the use of all
mechanical restraint [of mental patients] –
strait-waistcoat, muff, leg-lock, handcuff, coer-
cion-chair or other – was abolished. Wherever
the attempt has been resolutely made it has suc-
ceeded. […] no fallacy can be greater than that
of imagining what is called a moderate use of
restraint to be consistent with a general plan of
treatment in all other respects complete, and un-
objectionable, and humane. [Its] abolition must
be absolute, or it cannot be efficient.”

1856.  John Conolly (1794–1866), English physician,
director of Asylum for the Insane at Hanwell. In: The
treatment of the insane without mechanical restraints.
London, Smith, Elder & Co.

“When the National Committee was organized,
its chief concern was to humanize the care of
the insane: to eradicate the abuses, brutalities
and neglect from which the mentally sick have
traditionally suffered; to focus public attention
on the need for reform; to hospitalize “asylums”,
extend treatment facilities, and raise standards
of care; in short, to secure for the mentally ill the
same high standards of medical attention as that
generally accorded to the physically ill.”

1908.  Clifford Beers (1976–1943), US founder of the
international movement of mental hygiene, himself
admitted several times to mental hospitals. In: A mind
that found itself: an autobiography. New York,
Longmans Green.

“We stand against the right given to some
men, narrow-minded or not, of concluding their
investigations in the realm of the mind by a life
imprisonment sentence. And what imprison-
ment! We know – in fact, we don’t – that asy-
lums, far from being a place of asylum, are
frightening gaols, where inmates are a cheap and
convenient workforce, where abuse is the rule,
all tolerated by you. The mental hospital, under
the cover of science and justice, is comparable
to a barracks, a penitentiary, a penal colony.”

1935.  Antonin Artaud (1896–1948), French poet,
actor and playwright, who spent many years in
mental hospitals. In: Open letter to medical directors of
madhouses. Paris, La Révolution Surréaliste, No. 3.
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movement. While de-institutionalization is an important part of mental health care reform,
it is not synonymous with de-hospitalization. De-institutionalization is a complex process
leading to the implementation of a solid network of community alternatives. Closing men-
tal hospitals without community alternatives is as dangerous as creating community alter-
natives without closing mental hospitals. Both have to occur at the same time, in a
well-coordinated incremental way. A sound de-institutionalization process has three es-
sential components:

– prevention of inappropriate mental hospital admissions through the provision
of community facilities;

– discharge to the community of long-term institutional patients who have
received adequate preparation;

– establishment and maintenance of community support systems for
non-institutionalized patients.

De-institutionalization has not been an unqualified success, and community care still
faces some operational problems. Among the reasons for the lack of better results are that
governments have not allocated resources saved by closing hospitals to community care;
professionals have not been adequately prepared to accept their changing roles; and the
stigma attached to mental disorders remains strong, resulting in negative public attitudes
towards people with mental disorders. In some countries, many people with severe mental
disorders are shifted to prisons or become homeless.

Reflecting the paradigm shift from hospital to community, far-reaching policy changes
have been introduced in a number of countries. For example, Law 180, enacted in Italy in
1978, closing down all mental hospitals, formalized and accelerated a pre-existing trend in
the care of the mentally ill. The major provisions of the Italian law state that no new patients
are to be admitted to the large state hospitals nor should there be any readmissions. No
new psychiatric hospitals are to be built. Psychiatric wards in general hospitals are not to
exceed 15 beds and must be affiliated to community mental health centres. Community-
based facilities, staffed by existing mental health personnel, are responsible for a specified
catchment area. Law 180 has had an impact far beyond Italian jurisdiction.

Box 3.2 Human rights abuse in psychiatric hospitals

Human Rights Commissions
found “appalling and unaccept-
able” conditions when they visited
several psychiatric hospitals in
Central America1 and India2 dur-
ing the last five years. Similar con-
ditions exist in many other
psychiatric hospitals in other re-
gions, in both industrialized and
developing countries. They include
filthy living conditions, leaking
roofs, overflowing toilets, eroded
floors, and broken doors and win-
dows. Most of the patients visited
were kept in pyjamas or naked.

Some were penned into small areas
of residential wards where they
were left to sit, pace, or lie on the
concrete floor all day. Children were
left lying on mats on the floor, some
covered with urine and faeces.
Physical restraint was commonly
misused: many patients were ob-
served tied to beds.

At least one-third of the individu-
als were people with epilepsy or
mental retardation, for whom psy-
chiatric institutionalization is unnec-
essary and confers no benefit. They
could well return to live in the com-

munity if they could be provided
with appropriate medication and a
full range of community-based
services and support systems.

Many hospitals retained the jail-
like structure of their construction in
colonial times. Patients were re-
ferred to as inmates and were for
most of the day in the care of ward-
ers, whose supervisors were called
overseers, while the wards were re-
ferred to as enclosures. Seclusion
rooms were used in the majority of
the hospitals.

In over 80% of the hospitals vis-

ited, routine blood and urine tests
were unavailable. At least one-
third of the individuals did not
have a psychiatric diagnosis to
justify their presence there. In
most hospitals, case file recording
was extremely inadequate.
Trained psychiatric nurses were
present in less than 25% of the
hospitals, and less than half the
hospitals had clinical psycholo-
gists and psychiatric social workers.

1Levav I, Gonzalez VR (2000). Rights of persons with mental illness in Central America. Acta Psychiatrica Scandinavica, 101: 83–86.
2National Human Rights Commission (1999). Quality assurance in mental health. New Delhi, National Human Rights Commission of India.
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The dominant model in the organization of comprehensive psychiatric care in many
European countries has been the creation of geographically defined areas, known as sec-
tors. This concept was developed in France in the mid-20th century and, from the 1960s on,
the organizing principle of sectorization has been widely applied in almost all countries in
Western Europe, with sector size ranging from populations of 25 000 to 30 000. The concept
of the health district in the primary health care strategy has many points in common with
this sector approach.

In many developing countries, care programmes for the individuals with mental and
behavioural problems have a low priority. Provision of care is limited to a small number of
institutions – usually overcrowded, understaffed and inefficient – and services reflect little
understanding of the needs of the ill individuals or the range of approaches available for
treatment and care.

In most developing countries, there is no psychiatric care for the majority of the popula-
tion; the only services available are in mental hospitals. These mental hospitals are usually
centralized and not easily accessible, so people often seek help there only as a last resort.
The hospitals are large in size, built for economy of function rather than treatment. In a way,
the asylum becomes a community of its own with very little contact with society at large.
The hospitals operate under legislation which is more penal than therapeutic. In many
countries, laws that are more than 40 years old place barriers to admission and discharge.
Furthermore, most developing countries do not have adequate training programmes at
national level to train psychiatrists, psychiatric nurses, clinical psychologists, psychiatric
social workers and occupational therapists. Since there are few specialized professionals,
the community turns to the available traditional healers (Saeed et al. 2000).

A result of these factors is a negative institutional image of the people with mental
disorders, which adds to the stigma of suffering from a mental or behavioural disorder.
Even now, these institutions are not in step with the developments concerning the human
rights of people with mental disorders.

Box 3.3  The Declaration of Caracas1

The legislators, associations, health authorities, mental health professionals and jurists assembled at the Regional Conference on the Restructuring of
Psychiatric Care in Latin America within the Local Health Systems Model, …

DECLARE
1. That the restructuring of psychiatric care on the basis of Primary Health

Care and within the framework of the Local Health Systems Model will
permit the promotion of alternative service models that are commu-
nity-based and integrated into social and health care networks.

2.  That the restructuring of psychiatric care in the Region implies a critical
review of the dominant and centralizing role played by the mental hos-
pital in mental health service delivery.

3. That the resources, care and treatment that are made available must:
(a) safeguard personal dignity and human and civil rights;
(b) be based on criteria that are rational and technically appropriate;
and
(c) strive to ensure that patients remain in their communities.

4. That national legislation must be redrafted if necessary so that:
(a) the human and civil rights of mental patients are safeguarded; and
(b) the organization of [community mental health] services guarantees
the enforcement of these rights.

5. That training in mental health and psychiatry should use a service model
that is based on the community health center and encourages psychi-
atric admission in general hospitals, in accordance with the principles
that underlie the restructuring movement.

6. That the organizations, associations, and other participants in this Con-
ference hereby undertake to advocate and develop programs at the
country level that will promote the restructuring desired, and at the same
time that they commit themselves to monitoring and defending the
human rights of mental patients in accordance with national legisla-
tion and international agreements.

To this end, they call upon the Ministries of Health and Justice, the Parlia-
ments, Social Security and other care-providing institutions, professional
organizations, consumer associations, universities and other training fa-
cilities, and the media to support the restructuring of psychiatric care, thus
assuring its successful development for the benefit of the population in
the Region.

1 Extract from the text adopted on 14 November 1990 by the Regional Conference on the Restructuring of Psychiatric Care in Latin America, convened in Caracas, Venezuela, by the
Pan American Health Organization/WHO Regional Office for the Americas. International Digest of Health Legislation, 1991, 42(2): 336–338.
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Some developing countries, particularly in the Eastern Mediterranean Region, have at-
tempted to formulate national plans for mental health services, develop human resources
and integrate mental health with general health care, in accordance with the recommenda-
tions of a 1974 WHO expert committee (WHO 1975; Mohit 1999).

In 1991, the United Nations General Assembly adopted the principles for the protection
of persons with mental illness and the improvement of mental health care, emphasizing
care in the community and the rights of individuals with mental disorders (United Nations
1991). It is now recognized that violation of human rights can be perpetrated both by ne-
glecting the patient through discrimination, carelessness and lack of access to services, as
well as by intrusive, restrictive and regressive interventions.

In 1990, WHO/PAHO launched an initiative for the restructuring of psychiatric care in
the Region of the Americas, which resulted in the Declaration of Caracas (Box 3.3). The
declaration called for the development of psychiatric care closely linked with primary health
care and within the framework of the local health system. The above developments helped
stimulate the organization of mental health care in developing countries.

Where organized mental health services have been initiated in developing countries in
recent times, such services are usually part of primary health care. At one level, this can be
seen as necessity in the face of the lack of trained professionals and resources to provide
specialized services. At another level, it is a reflection of the opportunity to organize mental
health services in a manner that avoids isolation, stigma and discrimination. The approach
of utilizing all the available community resources has the attraction of empowering indi-
viduals, families and communities to make mental health an agenda of people rather than
of professionals. Currently, however, in developing countries mental health care is not re-
ceiving the attention that is needed. Even in countries where pilot programmes have shown
the value of integrating mental health care into primary health care (for example, in Brazil,
China, Colombia, India, the Islamic Republic of Iran, Pakistan, Philippines, Senegal, South
Africa and Sudan), that approach has not been expanded to cover the whole country.

Table 3.1  Utilization of professional services for mental problems, Australia, 1997

Consultations for mental problems No disorder Any disorder > 3 disorders
% % %

General practitioner onlya 2.2 13.2 18.1

Mental health professional onlyb 0.5 2.4 3.9

Other health professional onlyc 1.0 4.0 5.7

Combination of health professionals 1.0 15.0 36.4

Any health professionald 4.6 34.6 64.0

a Refers to persons who had at least one consultation with a general practitioner in the previous 12 months but did not consult any
other type of health professional.

b Refers to persons who had at least one consultation with a mental health professional (psychiatrist/psychologist/mental health team)
in the previous 12 months but did not consult any other type of health professional.

c Refers to persons who had at least one consultation with another health professional (nurse/non-psychiatric medical specialist/
pharmacist/ambulance officer/welfare worker or counsellor) in the previous 12 months but did not consult any other type of health
professional.

d Refers to persons who had at least one consultation with any health professional in the previous 12 months.

Source: Andrews G et al. (2001). Prevalence, comorbidity, disability and service utilisation: overview of the Australian National Mental
Health Survey. British Journal of Psychiatry, 178: 145–153.
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Despite the major differences between mental health care in developing and developed
countries, they share a common problem: the poor utilization of available psychiatric serv-
ices. Even in countries with well-established services, fewer than half of those individuals
needing care make use of available services. This is related both to the stigma attached to
individuals with mental and behavioural disorders and to the inadequacy of the services
provided (see Table 3.1).

This stigma issue was highlighted in the US Surgeon General’s Report of 1999 (DHHS
1999). The report noted that: “Despite the efficacy of treatment options and the many pos-
sible ways of obtaining a treatment of choice, nearly half of all Americans who have a
severe mental illness do not seek treatment. Most often, reluctance to seek care is an unfor-
tunate outcome of very real barriers. Foremost among these is the stigma that many in our
society attach to mental illness and to people who have a mental illness.”

In summary, the past half century witnessed an evolution of care towards a community
care paradigm. This is based on two main pillars: first, respect of the human rights of
individuals with mental disorders; and second, the use of updated interventions and
techniques. In the best cases, this has been translated into a responsible process of de-
institutionalization, supported by health workers, consumers, family members and other
progressive community groups.

PRINCIPLES OF CARE

The idea of community-based mental health care is a global approach rather than an
organizational solution. Community-based care means that the large majority of patients
requiring mental health care should have the possibility of being treated at community
level. Mental health care should not only be local and accessible, but should also be able to
address the multiple needs of individuals. It should ultimately aim at empowerment and
use efficient treatment techniques which enable people with mental disorders to enhance
their self-help skills, incorporating the informal family social environment as well as formal
support mechanisms. Community-based care (unlike hospital-based care) is able to iden-
tify resources and create healthy alliances that would otherwise remain hidden and inacti-
vated.

Use of those hidden resources can prevent situations in which discharged patients are
abandoned by health services to the care of their unequipped families (with the well-known
negative psychosocial consequences and burden for both). It allows for quite effective man-
agement of the social and family burden, traditionally alleviated by institutional care. This
kind of service is spreading in some European countries, in some states of the United States,
in Australia, Canada and China. Some countries in Latin America, Africa, the Eastern Medi-
terranean, South-East Asia and the Western Pacific have introduced innovative services
(WHO 1997b).

Good care, however and wherever it is applied, flows from basic guiding principles,
some of which are particularly relevant to mental health care. These are: diagnosis; early
intervention; rational use of treatment techniques; continuity of care; wide range of serv-
ices; consumer involvement; partnership with families; involvement of the local commu-
nity; and integration into primary health care.

DIAGNOSIS AND INTERVENTION

A correct objective diagnosis is fundamental for the planning of individual care, and for
the choice of an appropriate treatment. Mental and behavioural disorders can be diag-
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nosed with a high level of reliability. Since different treatments are indicated for different
diseases, diagnosis is an important starting point of any intervention.

A diagnosis can be made in nosological terms (that is, according to an international
classification and nomenclature of diseases and disorders), in terms of the type and level of
disability experienced by an individual, or preferably in terms of both.

Early intervention is fundamental in preventing progress towards a full-blown disease,
in controlling symptoms and improving outcomes. The earlier the institution of a proper
course of treatment, the better the prognosis. The importance of early intervention is high-
lighted by the following examples.

• In schizophrenia, the duration of untreated psychosis is proving to be important.
Delays in treatment are likely to result in poorer outcomes (McGorry 2000; Thara
et al. 1994).

• Screening and brief interventions for those at high risk of developing alcohol-related
problems are effective in reducing alcohol consumption and related harm (Wilk et al.
1997).

The appropriate treatment of mental disorders implies the rational use of pharmaco-
logical, psychological and psychosocial interventions in a clinically meaningful, balanced,
and well-integrated way. In view of the extreme importance of the ingredients of care, they
are dealt with at length later in this chapter.

CONTINUITY OF CARE

Some mental and behavioural disorders follow a chronic course, albeit with periods of
remission and relapses which may mimic acute disorders. Nevertheless, as far as manage-
ment is concerned, they are similar to chronic physical illnesses. The chronic care paradigm
is therefore more appropriate to them than the one generally used for acute, communica-
ble disease. This has particular implications concerning access to services, staff availability,
and costs to patients and families.

The needs of patients and their families are complex and changing, and continuity of
care is important. This calls for changes in the way care is currently organized. Some of the
measures to ensure continuity of care include:

– special clinics for groups of patients with the same diagnosis or problems;
– imparting caring skills to carers;
– the same treatment team providing care to patients and their families;
– group education of patients and their families;
– decentralization of services;
– integration of care into primary health care.

WIDE RANGE OF SERVICES

The needs of people with mental illness and their families are multiple and varied and
differ at different stages of illness. A wide variety of services are required to provide com-
prehensive care for some of the people with mental illness. Those recovering from illness
need help to regain their skills and resume their roles in society. Those who recover only
partially need assistance to compete in an open society. Some patients, especially in devel-
oping countries, who have had sub-optimum care can nevertheless benefit from rehabili-
tation programmes. These services may dispense medication or provide special rehabilitation
programmes, housing, judicial assistance or other forms of socioeconomic support.
Specialized personnel, such as nurses, clinical psychologists, social workers, occupational
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therapists and volunteers, have demonstrated their value as intrinsic elements of flexible
care teams. Multidisciplinary teams are especially relevant in the management of mental
disorders, owing to the complex needs of patients and their families at different points
during the illness.

PARTNERSHIPS WITH PATIENTS AND FAMILIES

The emergence of consumer movements in a number of countries has changed the way
stakeholders’ views are seen. These consumer groups are generally composed of people
with mental disorders and their families. In many countries, consumer movements have
grown in parallel with traditional mental health advocacy, such as that of family move-
ments. The consumer movement is based on a belief in individual patient choice regarding
treatment and other decisions (see Box 3.4).

Probably the best example of a consumer movement is Alcoholics Anonymous, which
has become popular around the world and has achieved recovery rates comparable to those
obtained by formal psychiatric care. The availability of computer-assisted treatment and
online support from ex-patients have opened up new ways of getting care. Patients with
mental disorders can be very successful in helping themselves, and peer support has been
important in a number of conditions for recovery and reintegration into society.

The consumer movement has substantially influenced mental health policy in a number
of countries. In particular, it has increased the employment of people with disorders in the
traditional mental health system as well as in other social service agencies. For example, in
the Ministry of Health of the Province of British Columbia, Canada, the position of Director
of Alternative Care was recently assigned to a person with a mental disorder, who is thus in
a strong position to influence mental health policy and services.

Consumer advocacy has targeted involuntary treatment, self-managed care, the role of
consumers in research, service delivery and access to care. Programmes run by the con-
sumers include drop-in centres, case management programmes, outreach programmes
and crisis services.

The positive role of families in mental health care programmes has been recognized
relatively recently. The earlier view of the family as a causative factor is not valid. The role of

Box 3.4 The role of consumers in mental health care

People using mental health
services have traditionally been
viewed within the system as pas-
sive recipients, unable to articulate
their own needs and wishes, and
subjected to forms of care or treat-
ment decided on and designed by
others. However, over the past 30
years, as consumers they have be-
gun to articulate their own visions
of what services they need and
want.

Among the strongest themes
that have emerged are: the right to
self-determination; the need for
information about medication and

other treatment; the need for serv-
ices to facilitate active community
participation; an end to stigma and
discrimination; improved laws and
public attitudes, removing barriers
to community integration; the need
for alternative, consumer-run serv-
ices; better legal rights and legal
protection of existing rights; and an
end to keeping people in large in-
stitutions, often for life.

Opinions vary among consumers
and their organizations about how
best to achieve their goals. Some
groups want active cooperation and
collaboration with mental health

professionals, while others want
complete separation from them.
There are also major differences as
to how closely to cooperate, if at all,
with organizations representing
family members of patients.

It is clear that consumer organi-
zations around the world want their
voices to be heard and considered
as decisions are made about their
lives. People diagnosed with men-
tal illness are entitled to be heard in
the discussions on mental health
policy and practice that involve pro-
fessionals, family members, legisla-
tors, and opinion leaders. Behind the

labels and diagnoses are real peo-
ple, who, no matter what others
may think, have ideas, thoughts,
opinions, and ambitions. Those
who have been diagnosed with
mental illness are no different
from other people, and want the
same basic things out of life: ad-
equate incomes; decent places to
live; educational opportunities;
job training leading to real, mean-
ingful jobs; participation in the
lives of their communities; friends
and social relationships; and lov-
ing personal relationships.

Contributed by Judi Chamberlin (MadPride@aol.com), National Empowerment Center, Lawrence, MA, USA (http://www.power2u.org).
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families now extends beyond day-to-day care to organized advocacy on behalf of the men-
tally ill. Such advocacy has been pivotal in changing mental health legislation in some
countries, and improving services and developing support networks in others.

Substantial evidence demonstrates the benefits of involving families in the treatment
and management of schizophrenia, mental retardation, depression, alcohol dependence
and childhood behaviour disorders. The role of the family in the treatment of other condi-
tions remains to be more firmly established by further controlled trials. There are indica-
tions that the outcome for patients living with their families is better than for those in
institutions. However, many international studies have established a strong relationship
between high “expressed emotion” attitudes in relatives and an increased relapse rate for
patients living with them. By changing the emotional atmosphere in the home, the relapse
rate can be reduced (Leff & Gamble 1995; Dixon et al. 2000).

Work with families to reduce relapses was always seen as an adjunct to maintenance
medication and not as a substitute for it. Indeed, family therapy, when added to antipsy-
chotic medication, has been shown to be more efficacious than medication alone in pre-
venting relapse in schizophrenia. A meta-analysis by the Cochrane Collaboration (Pharaoh
et al. 2000) showed relapse rates being reduced on average by half over both one year and
two years. The question remains, however, whether ordinary clinical teams can reproduce
the striking results of the pioneering research groups which have conducted their work
mostly in developed countries. In developing countries, the family is usually involved in the
treatment of the individual psychiatric patient, both by traditional healers and biomedical
services.

Family networking locally and nationally has brought carers into partnership with pro-
fessionals (Box 3.5). In addition to providing mutual support, many networks have become

Box 3.5 Partnerships with families

Mental health care workers, the
families of individuals with men-
tal illness, and family support or-
ganizations have a great deal to
learn from each other. Through
regular contact, health staff are
able to learn from families what
knowledge, attitudes and skills are
needed to enable them to work
together effectively. They also
learn about problems such as lim-
ited resources, huge caseloads, and
inadequate training, which pre-
vent clinicians and clinical services
from delivering effective services.
In such cases, advocacy by a fam-
ily organization may be seen to
have a greater value than the
“vested interest” of the profes-
sional worker.

When mental illness occurs, pro-
fessional workers benefit from de-
veloping an early partnership with
the family. Through such a joint en-

gagement, information on a wide
range of issues related to the illness
can be discussed, family reactions
explored, and a treatment plan for-
mulated. Families, in turn, benefit
from learning a process of problem-
solving in order to manage the ill-
ness most effectively.

Two family support associations
which have been very successful in
meeting the needs of their respec-
tive constituencies, and in connect-
ing with professionals, are briefly
described below.

Alzheimer’s Disease International
(ADI) is an umbrella organization of
57 national Alzheimer’s associations
worldwide. Its purpose is to support
the development and increased ef-
fectiveness of new and existing na-
tional Alzheimer’s associations
through such activities as World
Alzheimer’s Day, an annual confer-
ence, and the Alzheimer’s University

(a series of workshops addressing
basic organizational issues). It also
provides information through its
web site (http://www.alz.co.uk), fact
sheets, booklets and newsletters.

National Alzheimer’s associations
are dedicated to supporting people
with dementia and their families.
They provide information as well as
practical and emotional help such as
help lines, support groups and res-
pite care. They also provide training
for carers and professionals and ad-
vocacy to governments.

The World Fellowship for Schizo-
phrenia and Allied Disorders (WSF)
stresses that the mutual sharing of
knowledge – the professional
knowledge of mental health work-
ers, and the knowledge gained by
families and consumers through
their lived experiences – is vital for
the development of trust. Without
trust, an effective therapeutic alli-

ance is often not possible and cli-
nicians, families and consumers
can find themselves at odds with
each other.

This continuing partnership
aims at developing assertiveness
in family carers so that they are
able to resolve the many compli-
cated challenges with which they
are confronted, rather than having
to rely always on professional sup-
port. This process is known as
“moving from passive minding to
active caring”. It is reinforced by
referral to family support organi-
zations, which professionals
should strongly recommend to
family members as an important
part of the long-term treatment
and care plan. More information
about this association can be ob-
tained by email from info@world-
schizophrenia.org.
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advocates, educating the general public, increasing support by policy-makers, and fighting
stigma and discrimination.

INVOLVEMENT OF THE LOCAL COMMUNITY

Societal beliefs, attitudes and responses decide many aspects of mental health care.
People with mental illness are members of society, and the social environment is an impor-
tant determinant of outcome. If the social environment is favourable, it contributes to re-
covery and reintegration; if negative, it can reinforce stigma and discrimination. Efforts to
enhance the involvement of local communities include disseminating accurate informa-
tion about mental disorders and using community resources for specific initiatives, such as
volunteers in suicide prevention and collaboration with traditional healers. Shifting care
from institutions to the community itself can alter community attitudes and responses, and
help people with mental illness lead a better life.

Studies in many African and Asian countries show that about 40% of the clients of
traditional healers suffer from mental illnesses (Saeed et al. 2000). This is not much differ-
ent from the picture revealed by many studies conducted in general health care settings.
Working with traditional healers is thus an important mental health initiative. Profession-
als give healers accurate information about mental and behavioural disorders, encourage
them to function as referral agents, and discourage practices such as starvation and punish-
ment. For their part, professionals come to understand the healers’ skills in dealing with
psychosocial disorders.

Nongovernmental organizations have been important in mental health movements
throughout history. It was a consumer, Clifford Beers, who in 1906 created the first success-
ful nongovernmental organization dealing with mental health, the forerunner of the World
Federation for Mental Health. The contributions of these organizations are unquestion-
able.

There are a number of avenues for bringing about changes in the community. The most
important of these is the use of mass media for educational campaigns directed to the
general public. “Defeat depression”, “Changing minds – every family in the land”, and the
World Health Day 2001 slogan “Stop exclusion – Dare to care” are examples. Massive public
awareness programmes in countries such as Australia, Canada, India, the Islamic Republic
of Iran, Malaysia, the United Kingdom and the United States have changed the attitudes of
the population to mental disorders. The World Psychiatric Association (WPA) has launched
a programme in a number of countries to fight stigma and discrimination against persons
suffering from schizophrenia (see Box 4.9). The programme uses the mass media, schools
and family members as change agents.

Although in many developing countries the community does not necessarily discrimi-
nate against people with mental illness, beliefs in witchcraft, supernatural forces, fate, ill
will of gods and so forth can interfere with seeking help and adherence to treatment. One
of the best examples of how communities can become carers of the mentally ill is to be
found in the Belgian town of Geel, the site of what is undoubtedly the oldest community
mental health programme in the western world. Since the 13th century, and originating
perhaps as early as the 8th century, severely mentally ill people have been welcomed by the
Church of St Dympha or by foster families in the town, with whom they have lived, often
for several decades. Today, such families in Geel care for some 550 patients, about half of
whom have jobs in sheltered workshops.
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INTEGRATION INTO PRIMARY HEALTH CARE

Another important principle which plays a crucial role in the organization of mental
health care is integration into primary health care. The fundamental role of primary care for
the entire health system in any country was clearly stated in the Alma-Ata Declaration. This
basic level of care acts as a filter between the general population and specialized health
care.

Mental disorders are common and most patients are only seen in primary care; but their
disorders are often not detected (Üstün & Sartorius 1995). Also, psychological morbidity is
a common feature of physical disease, and emotional distress is often seen (but not always
recognized) by the primary health care professionals. Training primary care and general
health care staff in the detection and treatment of common mental and behavioural disor-
ders is an important public health measure. This training can be facilitated by liaison with
local community-based mental health staff, who are almost always keen to share their
expertise.

The quality and quantity of specialist mental health services needed depend upon the
services that are provided at the primary health care level. In other words, the provision of
services needs to be balanced between community care and hospital care.

Patients discharged from psychiatric wards (in either general or specialized hospitals)
can be effectively followed up by primary health care doctors. It is clear that primary health
care plays a major role in countries where community-based mental health services do not
exist. In many developing countries, well-trained primary health care workers provide ad-
equate treatment for the mentally ill. It is interesting to note that the poverty of a country
does not necessarily mean that mentally ill people will receive poor care. Experiences in
some African, Asian and Latin American countries show that adequate training of primary
health care workers in the early recognition and management of mental disorders can
reduce institutionalization and improve clients’ mental health.

INGREDIENTS OF CARE

The management of mental and behavioural disorders – perhaps more particularly than
that of other medical conditions – calls for the balanced combination of three fundamental
ingredients: medication (or pharmacotherapy); psychotherapy; and psychosocial rehabili-
tation.

The rational management of mental and behavioural disorders needs a skilful titration
of each of these ingredients. The amounts needed will vary as a function not only of the
main diagnosis, but also of any physical and mental comorbidity, the age of the patient and
the current stage of the disease. In other words, treatment should be tailored to individual
needs; but these change as the disease evolves and as the patient’s living conditions change
(see Figure 3.1).

A balanced combination of interventions implies adherence to the following guiding
principles:

• each intervention has a specific indication according to the diagnosis, that is, should
be used in specific clinical conditions;

• each intervention should be used in a given amount, that is, the level of the interven-
tion should be proportional to the severity of the condition;

• each intervention should have a determined duration, that is, it should last for the
time required by the nature and severity of the condition, and should be discontin-
ued as soon as possible;
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• each intervention should be periodically monitored for adherence and expected re-
sults, as well as for adverse effects, and the recipient of the intervention should al-
ways be an active partner in this monitoring.

Effective management of mental and behavioural disorders includes paying careful at-
tention to treatment adherence. Mental disorders are, at times, chronic conditions and thus
often require treatment regimes that span the period of adulthood. Compliance with longer-
term treatment is harder to achieve than compliance with short-term treatment. A further
complication is that the existence of a mental or behavioural disorder has been shown to be
associated with poor compliance to treatment regimes.

There has been considerable research on factors that improve compliance with treat-
ment. These include:

– a trusting physician–patient relationship;
– time and energy spent on educating the patient regarding the goals of therapy and

the consequences of good or poor adherence;
– a negotiated treatment plan;
– recruitment of family and friends to support the therapeutic plan and its implemen-

tation;
– simplification of the treatment regimen;
– reduction of the adverse consequences of the treatment regimen.

Over the years, a consensus has arisen among clinicians about the effectiveness of some
interventions for the management of mental disorders; these interventions are described
below. The information available on cost-effectiveness is disappointingly limited. The main

Figure 3.1 Needs of people with mental disorders
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limitations are: first, the chronic nature of some mental disorders, which calls for very long
term follow-up for the information to be meaningful; second, the different clinical and
methodological criteria employed in the few studies conducted on the cost-effectiveness of
these interventions; and third, the fact that most studies available have compared advanced
approaches to the management of a given disorder, few of which are feasible in developing
countries. The interventions described below were therefore selected on the basis of evi-
dence of their effectiveness – despite the fact that many people do not have access to them
– rather than on the criterion of cost-effectiveness. Up-to-date information on the cost-
effectiveness of interventions is, however, included where available.

PHARMACOTHERAPY

The discovery and improvement of medicines useful for the management of mental
disorders, which occurred in the second half of the 20th century, have been widely ac-
knowledged as a revolution in the history of psychiatry.

There are basically three classes of psychotropic drugs that target specific symptoms of
mental disorders: antipsychotics for psychotic symptoms; antidepressants for depression;
anti-epileptics for epilepsy, and anxiolytics or tranquillizers for anxiety. Different types are
used for drug-related and alcohol-related problems. It is important to remember that these
medicinal drugs address the symptoms of diseases, not the diseases themselves or their
causes. The drugs are therefore not meant to cure the diseases, but rather to reduce or
control their symptoms or to prevent relapse.

In view of the effectiveness of most of these drugs, which was evident before the wide-
spread use of controlled clinical trials, most recent economic studies have focused not on
the cost-effectiveness of active pharmacotherapy over placebo or no care at all, but on the
relative cost-effectiveness of newer classes of medication over their older counterparts. This
is particularly true for the newer antidepressants and antipsychotics with regard, respec-
tively, to tricyclic antidepressants and conventional neuroleptics.

A synthesis of the available evidence indicates that, while these newer psychotropic
drugs have fewer adverse side-effects, they are not significantly more efficacious, and they
are usually more expensive. The considerably higher acquisition costs of the newer drugs
are, however, offset by a reduced need for other care and treatment. Drugs in the newer
class of antidepressants, for example, may represent a more attractive and affordable pre-
scribing option in lower-income countries as their patents expire or where they are already
available at a cost similar to that of older drugs.

The WHO Essential Drugs List currently includes those drugs necessary, at a minimum
level, for the satisfactory management of mental and neurological disorders of public health
importance. Nevertheless, patients in poor or developing countries should not be deprived,
on economic grounds only, of the benefits of advances in psychopharmacology. It is neces-
sary to work towards making available to all the best drugs for the treatment of the condi-
tion. This requires a flexible approach to the essential drugs list.

PSYCHOTHERAPY

Psychotherapy refers to planned and structured interventions aimed at influencing be-
haviour, mood and emotional patterns of reaction to different stimuli through verbal and
non-verbal psychological means. Psychotherapy does not comprise the use of any bio-
chemical or biological means.
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Several techniques and approaches – derived from different theoretical foundations –
have shown their effectiveness in relation to various mental and behavioural disorders.
Among these are behaviour therapy, cognitive therapy, interpersonal therapy, relaxation
techniques and supportive therapy (counselling) techniques (WHO 1993b).

Behaviour therapy consists of the application of scientifically based psychological prin-
ciples to the solution of clinical problems (Cottraux 1993). It is based on the principles of
learning.

Cognitive behavioural interventions are aimed at changing thought patterns and be-
haviour through the practice of new ways of thinking and acting, whereas interpersonal
therapy stems from a different conceptual model that centres around four common prob-
lem areas: role disputes, role transitions, unresolved grief, and social deficits.

Relaxation aims at a reduction of the arousal state – hence, of anxiety – to acceptable
levels through a variety of techniques of muscular relaxation, derived from such methods
as yoga, transcendental meditation, autogenic training and biofeedback. It can be an im-
portant adjunct to other forms of treatment, is easily accepted by patients, and can be self-
learned (WHO 1988).

Supportive therapy, probably the simplest form of psychotherapy, is based on the doc-
tor–patient relationship. Other important components of this technique include reassur-
ance, clarification, abreaction, advice, suggestion and teaching. Some see this modality of
treatment as the very foundation of good clinical care and suggest its inclusion as an intrin-
sic component of training programmes for all those involved with clinical duties.

Various types of psychotherapies – particularly cognitive behavioural interventions and
interpersonal therapy – are effective in the treatment of phobias, drug and alcohol depend-
ence, and psychotic symptoms such as delusions and hallucinations. They also help de-
pressed patients to learn how to improve coping strategies and lessen symptom distress.

Encouraging evidence has recently emerged in relation to the cost-effectiveness of psy-
chotherapeutic approaches to the management of psychosis and a range of mood and
stress-related disorders, in combination with or as an alternative to pharmacotherapy. A
consistent research finding is that psychological interventions lead to improved satisfaction
and treatment concordance, which can contribute significantly to reduced rates of relapse,
less hospitalization and decreased unemployment. The additional costs of psychological
treatments are countered by decreased levels of other health service support or contact
(Schulberg et al. 1998; Rosenbaum & Hylan 1999).

PSYCHOSOCIAL REHABILITATION

Psychosocial rehabilitation is a process that offers the opportunity for individuals who
are impaired, disabled or handicapped by a mental disorder to reach their optimal level of
independent functioning in the community. It involves both improving individual compe-
tencies and introducing environmental changes (WHO 1995). Psychosocial rehabilitation
is a comprehensive process not just a technique.

The strategies of psychosocial rehabilitation vary according to consumers’ needs, the
setting where the rehabilitation is provided (hospital or community), and the cultural and
socioeconomic conditions of the country in which it is undertaken. Housing, vocational
rehabilitation, employment, and social support networks are all aspects of psychosocial
rehabilitation. The main objectives are consumers’ empowerment, the reduction of dis-
crimination and stigma, the improvement of individual social competence, and the crea-
tion of a long-term system of social support. Psychosocial rehabilitation is one of the
components of comprehensive community-based mental health care. For example, in
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Shanghai, China, psychosocial rehabilitation models have been developed using primary
care, family support, back-up psychiatric support, community supervisors and factory re-
habilitation intervention.

Psychosocial rehabilitation enables many individuals to acquire or regain the practical
skills needed to live and socialize in the community, and teaches them how to cope with
their disabilities. It includes assistance in developing the social skills, interests and leisure
activities that provide a sense of participation and personal worth. It also teaches living
skills, such as diet, personal hygiene, cooking, shopping, budgeting, housekeeping and
using various means of transport.

VOCATIONAL REHABILITATION AND EMPLOYMENT

Labour cooperatives have been organized by psychiatric patients, health and social work-
ers and, sometimes, other disabled non-psychiatric patients in such countries as Argentina,
Brazil, China, Côte d’Ivoire, Germany, Italy, the Netherlands and Spain. These vocational
opportunities do not seek to create an artificially protected environment, but provide psy-
chiatric patients with professional training in order to allow them to be engaged in eco-
nomically efficient activities. Some of these examples are described in Box 3.6.

Activating the hidden resources of the community creates a new model with profound
public health implications. This model, known as the “social enterprise”, has reached a
sophisticated level of development in some Mediterranean countries (de Leonardis et al.
1994). Cooperation between the public and private sectors in a social enterprise is promis-
ing from a public health point of view. It also offsets a lack of resources and creates an
alternative solution to conventional psychosocial rehabilitation. People with disorders can
be more actively involved in a healthy process of cooperative work and consequently in the
generation of resources.

Box 3.6  Work opportunities in the community

Many thousands of good exam-
ples can be found around the
world of people with mental dis-
orders not merely integrated into
their own communities but actu-
ally playing a productive and eco-
nomically important role. In
Europe alone, some 10 000 such
individuals are working in busi-
nesses and enterprises that were
established to provide them with
employment. Several examples of
opportunities in the community
are given here.1

Starting with a handful of peo-
ple with mental illness, some of
whom had been chained up for
years, a chicken farm was estab-
lished in Bouaké, Côte d’Ivoire. Ini-
tially regarded with suspicion by
the local community, it has grown

to become an important enterprise
on which the local community now
depends. The early resistance to it
was gradually transformed into
wholehearted support, particularly
when the farm was short of work-
ers and started to hire people from
the local community, becoming the
most important employer in the
area.

In Spain, a major nongovern-
mental organization has created 12
service centres employing more
than 800 people with mental disor-
ders. One such centre, in Cabra, An-
dalusia, is a commercially run
furniture factory employing 212
persons, the vast majority of whom
have had long stays in psychiatric
hospitals. The factory is very mod-
ern and has several different assem-

bly lines, where the needs and ca-
pabilities of individual workers are
taken into account. Only a few years
ago these workers were locked up
in hospitals, like many others with
mental disorders continue to be
elsewhere. Today, their products are
being sold throughout Europe and
the United States.

An employment cooperative for
people with mental disorders that
was founded in Italy in 1981 with
just nine people now has more than
500 members who have returned to
a productive life and are integrated
into mainstream society. One of
hundreds like it in Italy, the coopera-
tive provides cleaning services; so-
cial services for elderly people and
handicapped adults and children;
work training programmes; upkeep

of parks and gardens; and general
maintenance activities.

In Beijing, China, one of the
country’s largest cotton factories
has several hundred apartments
for its employees as well as a 140-
bed hospital and two schools. Re-
cently, a young employee was
diagnosed with schizophrenia
and hospitalized for one year.
Upon discharge, she returned to
her apartment and her former job
with full pay. However, after a
month, she found she could not
keep up with the pace of her
co-workers and was transferred to
an office job. This solution is the
result of her employer fulfilling a
legal obligation to take the
woman back following her illness.

1Harnois G, Gabriel P (2000). Mental health and work: impact, issues and good practices. Geneva, World Health Organization and International Labour Office (WHO/MSD/MPS/00.2).
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HOUSING

Housing, in addition to being a basic right, is in many places the crucial limiting factor in
the process of de-institutionalization and psychiatric reform. Everybody needs decent hous-
ing. The need for psychiatric beds for people with mental disorders is beyond question.

Specific mental disorders make the use of beds unavoidable in two circumstances: first,
in the acute phase; and second, during convalescence or the chronic irreversible stage that
some patients present. Experience from many countries in the Americas, Asia and Europe
has demonstrated that, in the first case, a bed located in a general hospital is the most
adequate resource. In the second case, community residential facilities have successfully
replaced the old asylums. There will always be a need, in some situations, for short
hospitalizations in general hospitals. A smaller group of patients will need other residential
settings. These are non-contradictory components of total care, and are fully in accordance
with the strategy of primary health care.

In addition to the examples mentioned above, interesting experiments in the field of
psychosocial rehabilitation are taking place in Botswana, Brazil, China, Greece, India, the
Islamic Republic of Iran, Malaysia, Mali, Mexico, Pakistan, Senegal, South Africa, Spain, Sri
Lanka and Tunisia (Mohit 1999; Mubbashar 1999; WHO 1997b). In these countries, the
approach is mostly oriented towards vocational activities and community social support. It
is a matter of fact that psychosocial rehabilitation very often does not deal with housing
simply because no housing is available. Thus patients with severe disorders who need a
shelter have no alternative to institutionalization. Current housing strategies are too ex-
pensive for many developing countries, so innovative solutions must be found.

EXAMPLES OF EFFECTIVENESS

Interventions for the management of mental and behavioural disorders can be classified
in three major categories: prevention, treatment and rehabilitation. These correspond ap-
proximately to the concepts of primary, secondary and tertiary prevention (Leavell & Clark
1965).

• Prevention (primary prevention or specific protection) comprises measures applica-
ble to a particular disease or group of diseases in order to intercept their causes be-
fore they involve the individual; in other words, to avoid the occurrence of the
condition.

• Treatment (secondary prevention) refers to measures to arrest a disease process al-
ready initiated, in order to prevent further complications and sequelae, limit disabil-
ity, and prevent death.

• Rehabilitation (tertiary prevention) involves measures aimed at disabled individuals,
restoring their previous situation or maximizing the use of their remaining capaci-
ties. It comprises both interventions at the level of the individual and modifications
of the environment.

The following examples present a range of effective interventions of public health im-
portance. For some of these disorders, the most effective intervention is preventive action,
whereas for others treatment or rehabilitation is the most efficient approach.

DEPRESSION

Currently, there is no evidence that interventions proposed for primary prevention of
depression are effective except in a few isolated studies. There is, however, evidence of the
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effectiveness of certain interventions, such as setting up supportive network systems for
vulnerable groups, specific event-centred interventions, and interventions that target vul-
nerable families and individuals, as well as adequate screening and treatment facilities for
mental disorders as part of primary care for physical disability (Paykel 1994). A number of
screening, education and treatment programmes for mothers have been shown to reduce
depression in mothers and prevent adverse health outcomes for their children. These pro-
grammes can be delivered in the primary health care setting by, for example, health visitors
or community health workers. However, they have not been widely disseminated in pri-
mary care, even in industrialized countries (Cooper & Murray 1998).

The goals of therapy are reduction of symptoms, prevention of relapses and, ultimately,
complete remission. The first-line treatment for most people with depression today con-
sists of antidepressant medication, psychotherapy, or a combination of the two.

Antidepressant drugs are effective across the full range of severity of major depressive
episodes. With mild depressive episodes, the overall response rate is about 70%. With se-
vere depressive episodes, the overall response rate is lower, and medication is more effec-
tive than the placebo. Studies have shown that the older antidepressants (tricyclics), known
as ADTs, are as effective as the newer drugs and less expensive: the cost of ADTs is about
US$ 2–3 per month in many developing countries. New antidepressant drugs are effective
treatments for severe depressive episodes, with fewer unwanted effects and greater patient
acceptance, but their availability remains limited in many developing countries. These drugs
may have advantages in older age groups.

The acute phase requires 6 to 8 weeks of medication during which patients are seen
every one or two weeks – and more frequently in the initial stages – for the monitoring of
symptoms and side-effects, dosage adjustments, and support.

The successful acute phase of antidepressant drug treatment or psychotherapy should
almost always be followed by at least 6 months of continued treatment. Patients are seen
once or twice a month. The primary goal of this continuation phase is to prevent relapse; it
can cut the relapse rate from 40–60% to 10–20%. The ultimate goal is complete remission
and subsequent recovery. There is some evidence, albeit weak, that relapse is less common
following successful treatment with cognitive behavioural therapy than with antidepres-
sants (see Table 3.2).

The phase known as maintenance pharmacotherapy is intended to prevent future re-
currences of mood disorders, and is typically recommended for individuals with a history of
three or more depressive episodes, chronic depression, or persistent depressive symptoms.
This phase may extend for years, and typically requires monthly or quarterly visits.

Some people prefer psychotherapy or counselling to medication for the treatment of
depression. Twenty years of research have found several forms
of time-limited psychotherapy as effective as drugs in mild-
to-moderate depressions. These depression-specific thera-
pies include cognitive behavioural therapy and interpersonal
psychotherapy, and emphasize active collaboration and pa-
tient education. A number of studies from Afghanistan, In-
dia, Pakistan, the Netherlands, Sri Lanka, Sweden, the United
Kingdom and the United States show the feasibility of train-
ing general practitioners to provide this care and its cost-
effectiveness (Sriram et al. 1990; Mubbashar 1999; Mohit et
al. 1999; Tansella & Thornicroft 1999; Ward et al. 2000; Bower
et al. 2000).

Table 3.2 Effectiveness of interventions for depression

Intervention % remission after 3–8 months

Placebo 27

Tricyclics 48-52

Psychotherapy (cognitive or interpersonal) 48-60

Sources:
Mynors-Wallis L et al. (1996). Problem-solving treatment: evidence for effectiveness and
feasibility in primary care. International Journal of Psychiatric Medicine, 26: 249–262.

Schulberg HC et al. (1996). Treating major depression in primary care practice: eight-
month clinical outcomes. Archives of General Psychiatry, 58: 112–118.
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Even in industrialized countries, only a minority of people suffering from depression
seek or receive treatment. Part of the explanation lies in the symptoms themselves. Feelings
of worthlessness, excessive guilt and lack of motivation deter individuals from seeking help.
In addition, such individuals are unlikely to appreciate the potential benefits of treatment.
Financial difficulties and the fear of stigmatization are also deterrents. Beyond the indi-
viduals themselves, health care providers may fail to recognize symptoms and to follow
best practice recommendations, because they may not have the time or the resources to
provide evidence-based treatment in primary care settings.

ALCOHOL DEPENDENCE

The prevention of alcohol dependence needs to be seen within the context of the broader
goal of preventing and reducing alcohol-related problems at the population level (alcohol-
related accidents, injuries, suicide, violence, etc). This comprehensive approach is discussed
in Chapter 4. Cultural and religious values are associated with low levels of alcohol use.

The goals of therapy are the reduction of alcohol-related morbidity and mortality, and
the reduction of other social and economic problems related to chronic and excessive alco-
hol consumption.

Early recognition of problem drinking, early intervention for problem drinking, psycho-
logical interventions, treatment of the harmful effects of alcohol (including withdrawal and
other medical consequences), teaching new coping skills in situations associated with a
risk of drinking and relapse, family education and rehabilitation are the main strategies
proven to be effective for the treatment of alcohol-related problems and dependence.

Epidemiological research has shown that most problems arise among those who are
not significantly dependent, such as individuals who get intoxicated and drive or engage in
risky behaviours , or those who are drinking at risk levels but continue to have jobs or go to
school, and maintain relationships and relatively stable lifestyles. Among patients attend-
ing primary health care clinics and drinking at hazardous levels, only 25% are alcohol de-
pendent.

Brief interventions comprise a variety of activities directed at persons who engage in
hazardous drinking, but who are not alcohol dependent. These interventions are of low
intensity and short duration, typically consisting of 5–60 minutes of counselling and educa-
tion, usually with no more than three to five sessions. They are intended to prevent the
onset of alcohol-related problems. The content of such brief interventions varies, but most
are instructional and motivational, designed to address the specific behaviour of drinking,
with feedback from screening, education, skill-building, encouragement and practical ad-
vice, rather than intensive psychological analysis or extended treatment techniques (Gomel
et al. 1995).

For early drinking problems, the effectiveness of brief interventions by primary care
professionals has been demonstrated in numerous studies (WHO 1996; Wilk et al. 1997).
Such interventions have reduced up to 30% of alcohol consumption and heavy drinking,
over periods of 6–12 months or longer. Studies have also demonstrated that these inter-
ventions are cost-effective (Gomel et al. 1995).

For patients with more severe alcohol dependence, both outpatient and inpatient treat-
ment options are available and have been shown to be effective, although outpatient treat-
ment is substantially less costly. Several psychological treatments have proved to be equally
effective: these include cognitive behavioural treatment, motivational interviewing, and
“Twelve Steps” approaches associated with professional treatment. Community reinforce-
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ment approaches, such as that of Alcoholics Anonymous, during and following profes-
sional treatment are consistently associated with better outcomes than treatment alone.
Therapy for spouses and family members, or simply their involvement, have benefits for
both initiation and maintenance of alcohol treatment.

Detoxification (treatment of alcohol withdrawal) within the community is preferable,
except for those with severe dependence, a history of delirium tremens or withdrawal sei-
zures, an unsupportive home environment, or previous failed attempts at detoxification
(Edwards et al. 1997). Inpatient care remains a choice for patients with serious comorbid
medical or psychiatric conditions. Psychosocial ancillary and family interventions are also
important elements in the recovery process, particularly when other problems occur along
with alcohol dependence.

No evidence indicates that coercive treatment is effective. It is unlikely that such treat-
ment (whether it follows civil commitment, a decision of the criminal justice system, or any
other intervention) will be beneficial (Heather 1995).

Medication cannot replace psychological treatment for people with alcohol depend-
ence, but a few drugs have shown to be effective as a complementary treatment to reduce
relapse rates (NIDA 2000).

DRUG DEPENDENCE

The prevention of drug dependence needs to be seen within the context of the broader
goal of preventing and reducing drug-related problems at the population level. This broad
approach is discussed in Chapter 4.

The goals of therapy are to reduce morbidity and mortality caused by or associated with
the use of psychoactive substances, until patients can achieve a drug-free life. Strategies
include early diagnosis, identification and management of risk of infectious diseases as
well as other medical and social problems, stabilization and maintenance with pharmaco-
therapy (for opioid dependence), counselling, access to services, and opportunities to achieve
social integration.

Persons with drug dependence often have complex needs. They are at risk of HIV and
other bloodborne pathogens, comorbid physical and mental disorders, problems with
multiple psychoactive substances, involvement in criminal activities, and problems with
personal relationships, employment and housing. Their needs demand links between health
professionals, social services, the voluntary sector and the criminal justice system.

Shared care and integration of services are examples of good practice in caring for sub-
stance dependents. General practitioners can identify and treat acute episodes of intoxica-
tion and withdrawal, and provide brief counselling as well as immunization, HIV testing,
cervical screening, family planning advice and referral.

Counselling and other behavioural therapies are critical components of effective treat-
ment of dependence, as they can deal with motivation, coping skills, problem-solving abili-
ties, and difficulties in interpersonal relationship. Particularly for opioid dependents,
substitution pharmacotherapies are effective adjuncts to counselling. As the majority of
drug dependents smoke, tobacco cessation counselling and nicotine replacement thera-
pies must be provided. Self-help groups can also complement and extend the effectiveness
of treatment by health professionals.

Medical detoxification is only the first stage of treatment for dependence, and by itself
does not change long-term drug use. Long-term care needs to be provided, and comorbid
psychiatric disorders treated as well, in order to decrease rates of relapse. Most patients
require a minimum of three months of treatment to obtain significant improvement.
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Injection of illicit drugs poses a particular threat to public health. Sharing of injection
equipment is associated with transmission of bloodborne pathogens (especially HIV and
hepatitis B and C) and has been responsible for the spread of HIV in many countries,
wherever injecting drug use is widespread.

People who inject drugs and who do not enter treatment are up to six times more likely
to become infected with HIV than those who enter and remain in treatment. Treatment
services should therefore provide assessment for HIV/AIDS, hepatitis B and C, tuberculosis
and other infectious diseases and, whenever possible, treatment for these conditions and
counselling to help patients stop unsafe injecting practices.

Drug dependence treatment is cost-effective in reducing drug use (40–60%), and the
associated health and social consequences, such as HIV infection and criminal activity. The
effectiveness of drug dependence treatment is comparable to the success rates for the treat-
ment of other chronic diseases such as diabetes, hypertension and asthma (NIDA 2000).
Treatment has been shown to be less expensive than other alternatives, such as not treating
dependents or simply incarcerating them. For example, in the United States, the average
cost for one full year of methadone maintenance treatment is approximately US$ 4700 per
patient, whereas one full year of imprisonment costs approximately US$18 400 per person.

SCHIZOPHRENIA

Currently, primary prevention of schizophrenia is not possible. Recently, however, re-
search efforts have focused on developing ways of detecting people at risk of schizophrenia
in the very early stages or even before the onset of the illness. Early detection would in-
crease the chances of early interventions, possibly diminishing the risk for a chronic course
or serious residua. The effectiveness of programmes for early detection or early interven-
tion must be evaluated through long-term follow-up (McGorry 2000).

The treatment of schizophrenia has three main components. First, there are medica-
tions to relieve symptoms and prevent relapse. Second, education and psychosocial inter-
ventions help patients and families cope with the illness and its complications, and help
prevent relapse. Third, rehabilitation helps patients reintegrate into the community and
regain educational or occupational functioning. The real challenge in the care of people
suffering from schizophrenia is the need to organize services that lead seamlessly from
early identification to regular treatment and rehabilitation.

The goals of care are to identify the illness as early as possible, treat the symptoms, pro-
vide skills to patients and their families, maintain the improvement over a period of time,
prevent relapses and reintegrate the ill persons in the community so that they can lead a
normal life. There is conclusive evidence to show that treatment decreases the duration of

illness and chronicity, along with the control of relapses.
Two groups of drugs are currently used to treat schizo-

phrenia: standard antipsychotics (previously referred to as
neuroleptics), and novel antipsychotics (also referred to as
second generation or “atypical” antipsychotics). The first
standard antipsychotic medicines were introduced 50 years
ago and have proved useful in reducing, and sometimes
eliminating, such symptoms of schizophrenia as thought
disorder, hallucinations and delusions. They can also decrease
associated symptoms such as agitation, impulsiveness and
aggressiveness. This can be achieved in a matter of days or
weeks in about 70% of patients. If taken consistently, these

Table 3.3 Effectiveness of interventions for schizophrenia

Intervention % relapses after 1 year

Placebo 55

Chlorpromazine 20-25

Chlorpromazine + Family intervention 2-23

Sources:
Dixon LB, Lehman AF (1995). Family interventions for schizophrenia. Schizophrenia
Bulletin, 21(4): 631–643.

Dixon LB et al. (1995). Conventional antipsychotic medications for schizophrenia.
Schizophrenia Bulletin, 21(4): 567–577.
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medicines can also reduce the risk of relapses by half. Currently available drugs appear to
be less effective in reducing such symptoms as apathy, social withdrawal and poverty of
ideas. First generation drugs are inexpensive and do not cost more than US$ 5 per month
of treatment in developing countries. Some of them can be given in long-acting injections
at 1–4 week intervals.

Antipsychotic drugs can help sufferers to benefit from psychosocial forms of treatment.
The latest antipsychotic drugs are less likely to induce some side effects while improving
certain symptoms. There is no clear evidence that the newer antipsychotic medications
differ appreciably from the older drugs in their effectiveness, although there are differences
in their most common side-effects.

The average duration of treatment is 3–6 months. Maintenance treatment continues for
at least one year after the first episode of illness, for 2–5 years after the second episode, and
for longer periods in patients with multiple episodes. In developing countries, response to
treatment is more positive, medicine dosages are lower, and duration of treatment is shorter.
In the total care of the patients, the support of the families is important. Some studies have
shown that a combination of regular medication, family education and support can reduce
relapses from 50% to less than 10% (see Table 3.3) (Leff & Gamble 1995; Dixon et al. 2000;
Pharaoh et al. 2000).

Psychosocial rehabilitation for people with schizophrenia encompasses a variety of
measures that range from improving social competence and social support networking to
family support. Central to this are consumer empowerment and the reduction of stigma
and discrimination, through the enlightenment of public opinion and by introducing perti-
nent legislation. Respect for human rights is a guiding principle of this strategy.

Currently, few patients with schizophrenia need long-term hospitalization; when they
do, the average duration of stay is only 2–4 weeks, compared with a period of years before
the introduction of modern therapies. Rehabilitation in day care centres, sheltered work-
shops and halfway homes improves recovery for patients with long-standing illnesses or
residual disabilities of slowness, lack of motivation and social withdrawal.

EPILEPSY

Effective actions for the prevention of epilepsy are adequate prenatal and postnatal care,
safe delivery, control of fever in children, control of parasitic and infectious diseases, and
prevention of brain injury (for example, control of blood pressure and the use of safety belts
and helmets).

The goals of therapy are to control fits by preventing them for at least two years, and to
reintegrate people with epilepsy into educational and com-
munity life. Early diagnosis and the steady provision of main-
tenance drugs are fundamental for a positive outcome.

Epilepsy is almost always treated using anti-epileptic
drugs (AEDs). Recent studies in both developed and devel-
oping countries have shown that up to 70% of newly diag-
nosed cases of children and adults with epilepsy can be
successfully treated with AEDs, so that the people concerned
will be seizure free, provided they take their medicines regu-
larly (see Table 3.4). After 2–5 years of such successful treat-
ment (cessation of epileptic fits), the treatment can be
withdrawn in 60–70% of cases. The remainder have to con-
tinue on medication for the rest of their lives, but providing

Table 3.4 Effectiveness of interventions for epilepsy

Intervention % seizure free after 1 year

Placebo Not available

Carbamazepine 52

Phenobarbitone 54-73

Phenytoin 56

Sources:
Feksi AT et al. (1991). Comprehensive primary health care antiepileptic drug treatment
programme in rural and semi-urban Kenya. The Lancet, 337(8738): 406–409.

Pal DK et al. (1998). Randomised controlled trial to assess acceptability of phenobarbital
for epilepsy in rural India. The Lancet, 351(9095): 19–23.
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they take the medication regularly, many are likely to remain free of seizures, while in
others the frequency or severity of seizures can be much reduced. For some patients with
intractable epilepsy, neurosurgical treatment may be successful. Psychological and social
support are also valuable (ILAE/IBE/WHO 2000).

Phenobarbitone has become the front-line anti-epileptic drug in developing countries,
perhaps because other drugs cost 5–20 times as much. A study in rural India found that
65% of those who received phenobarbitone were successfully treated, with the same pro-
portion responding to phenytoin; adverse events were similar in both groups (Mani et al.
2001). A study in Indonesia concluded that, despite some disadvantages, phenobarbitone
should still be used as the first-line drug in epilepsy treatment in developing countries.
Studies in Ecuador and Kenya compared phenobarbitone to carbamazepine and found
that there were no significant differences between them in terms of efficacy and safety
(Scott et al. 2001). In most countries, the cost of treatment with phenobarbitone can be as
low as US$ 5 per patient per year.

ALZHEIMER’S DISEASE

Primary prevention of Alzheimer’s disease is not possible at present. The goals of care
are to maintain the functioning of the individual; reduce disability due to lost mental func-
tions; reorganize routines so as to maximize use of the retained functions; minimize dis-
turbing functions, such as psychotic symptoms (for example, suspiciousness), agitation and
depression; and provide support to families.

A central goal in research into treatment for Alzheimer’s disease is the identification of
agents that defer the onset, slow the progression, or improve the symptoms of the disease.
Cholinergic receptor agonists (AChEs) have generally been beneficial in ameliorating glo-
bal cognitive dysfunction and are most effective in improving attention. Amelioration of
learning and memory impairments, the most prominent cognitive deficits in Alzheimer’s
disease, has been found less consistently. Treatment with these AChE inhibitors also ap-
pears to benefit non-cognitive symptoms in Alzheimer’s disease, such as delusions and
behavioural symptoms.

Treatment of depression in Alzheimer’s disease patients has the potential to improve

Box 3.7 Caring for tomorrow’s grandparents

 The significant worldwide in-
crease in the elderly population
that is now being witnessed is the
result not only of sociodemo-
graphic changes but also of an ex-
tended life span achieved during
the 20th century, largely through
improvements in sanitation and
public health. This achievement,
however, also poses one of the
greatest challenges in the coming
decades: managing the well-being
of elderly people who, by the year
2025, will make up more than 20%
of the total world population.

The greying of the population is
likely to be accompanied by ma-

jor changes in the frequency and
distribution of somatic and mental
disorders, and the inter-relationship
between these two types of
disorder.

Mental health problems among
elderly people are frequent, and can
be severe and diverse. In addition to
Alzheimer’s disease, seen almost
exclusively in this age group, many
other problems such as depression,
anxiety and psychotic disorders also
have a high prevalence. Suicide rates
reach their peaks particularly
among elderly men. Substance mis-
use, including alcohol and medica-
tion, is also highly prevalent, though

largely ignored.
These problems create a high level

of suffering not only to the elderly
people themselves, but also to their
relatives. In many instances family
members have to sacrifice much of
their personal life to dedicate them-
selves fully to the ill relative. The bur-
den this creates for families and
communities is high, and more of-
ten than not, inadequate health care
resources leave patients and their
families without the necessary sup-
port.

Many of these problems could be
dealt with efficiently, but most
countries have no policies, pro-

grammes or services prepared to
meet these needs. A prevailing
double stigma – attached to
mental disorders in general and to
the end of life in particular – does
not help in facilitating access to
necessary assistance.

The right to life and the right to
quality of life calls for profound
modifications in how societies see
their elders, and for breaking as-
sociated taboos. The way societies
organize themselves to care for
the elderly is a good indicator of
the importance they give to the
dignity of the human being.
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functional ability. Of the behavioural symptoms experienced by patients with Alzheimer’s
disease, depression and anxiety occur most frequently during the early stages, with psy-
chotic symptoms and aggressive behaviour occurring later. In view of the increasing num-
bers of elderly people, managing their well-being is a challenge for the future (Box 3.7).

Psychosocial interventions are extremely important in Alzheimer’s disease, both for pa-
tients and family caregivers, who themselves are at risk of depression, anxiety and somatic
problems. These include psycho-education, support, cognitive behavioural techniques, self-
help, and respite care. One psychosocial intervention – individual and family counselling
plus support group participation – aimed at carer spouses has been shown in a study to
delay institutionalization of patients with dementia by almost a year (Mittleman et al. 1996).

MENTAL RETARDATION

Because of the severity of mental retardation, and the heavy burden that it imposes on
affected individuals, their families and the health services, prevention is extremely impor-
tant. In view of the variety of different etiologies of mental retardation, preventive action
must be targeted to specific causative factors. Examples include the iodization of water or
salt to prevent iodine-deficiency mental retardation (cretinism) (Mubbashar 1999), absti-
nence from alcohol by pregnant women to avoid fetal alcohol syndrome, dietary control to
prevent mental retardation in people with phenylketonuria, genetic counselling to prevent
certain forms of mental retardation (such as Down’s syndrome), adequate prenatal and
postnatal care, and environmental control to prevent mental retardation due to intoxica-
tion from heavy metals, such as lead.

The goals of treatment are early recognition and optimal utilization of the intellectual
capacities of the individual by training, behaviour modification, family education and sup-
port, vocational training and opportunities for work in protected settings.

Early intervention comprises planned efforts to promote development through a series
of manipulations of environmental or experimental factors, and is initiated during the first
five years of life. The objectives are to accelerate the rate of acquisition and development of
new behaviours and skills, to enhance independent functioning, and to minimize the im-
pact of impairment. Typically, a child is given sensory motor training within an infant stimu-
lation programme, along with supportive psychosocial interventions.

The training of parents to act as trainers in the skills of daily living has become central to
the care of persons with mental retardation, especially in developing countries. This means
that parents have to be aware of learning principles and to be educated in behaviour modi-
fication and vocational training techniques. In addition, parents can support each other
through self-help groups.

The majority of children with mental retardation experience difficulties in regular school
curricula. They need additional help, and some need to attend special schools where the
emphasis is on daily activities such as feeding, dressing, social skills, and the concept of
numbers and letters. Behaviour modification techniques play an important role in develop-
ing many of these skills, as well as in increasing desirable behaviours while reducing unde-
sirable behaviours.

Vocational training in sheltered settings and using behavioural skills has led to a large
number of people with mental retardation leading active lives.

HYPERKINETIC DISORDERS

The precise etiology of the hyperkinetic disorders – hyperactivity in children, often with
involuntary muscular spasms – is unknown, thus primary prevention is currently not pos-



72 The World Health Report 2001

sible. It is possible, however, to prevent the onset of symptoms that are often misdiagnosed
as hyperkinetic disorders through preventive interventions with families and schools.

The treatment of hyperkinetic disorders cannot be considered without first addressing
the adequacy and appropriateness of diagnosis. All too often, hyperkinetic disorders are
diagnosed even though the patient does not meet the objective diagnostic criteria. Failure
to make an appropriate diagnosis leads to difficulties in establishing the patient’s response
to therapeutic interventions. Hyperkinetic symptoms can be seen in a range of disorders
for which there are specific treatments that are more appropriate than the treatment for
hyperkinetic disorder. For instance, some children and adolescents with symptoms of hy-
perkinetic disorder are suffering from psychosis, or may be manifesting obsessive–compul-
sive disorder. Others may have specific learning disorders. Still others may be within the
normal range of behaviour but are seen in environments with a reduced tolerance for the
behaviours that are reported. Some children manifest hyperkinetic symptoms as a response
to acute stress in the school or home. A thorough diagnostic process is thus essential, for
which specialist help is often needed.

While treatment with amphetamine-like stimulants is now common, there is support
for the use of behavioural therapy and environmental manipulation to reduce hyperkinetic
symptoms. Therapies should be evaluated for their appropriateness as first-line treatments,
especially where the diagnosis of hyperkinetic disorder is subject to question. In the ab-
sence of universally accepted guidelines for the use of psychostimulants in children and
adolescents, it is important to start with low dosages and only gradually increase to an
appropriate dose of psychostimulants, under continuous observation. Sustained-action
medications are now available, but the same caution regarding appropriate dosage applies.
Tricyclic antidepressants and other medications have been reported to be of use, but are not
currently seen as first-line medications.

The diagnosis of hyperkinetic disorder is often not made until children reach school age,
when they may benefit from an increase in structure in the school environment, or more

Box 3.8 Two national approaches to suicide prevention

Finland. Between 1950 and
1980 suicide rates in Finland in-
creased by almost 50% among
men, to 41.6 per 100 000, and dou-
bled among women to 10.8 per
100 000. The Finnish Government
responded by launching, in 1986,
an innovative and comprehensive
suicide prevention campaign. By
1996, an overall reduction in sui-
cide rates of 17.5% had been
achieved in relation to the peak
year of 1990.

The internal process evaluation
and the field survey1 showed that
running the programme from the
very beginning as a common en-
terprise was decisive for its good
progress. According to an evalua-

tion survey,  around 100 000 profes-
sionals had participated in preven-
tion. This involved some 2000
working units, or 43% of all “human
service units”.

Although there is no definitive
analysis available to explain the
decrease, the set of interventions
organized as part of the national
project is believed to have played a
major role. Specific factors probably
related to the decrease are a reduc-
tion in alcohol consumption (due to
the economic recession), and an
increase in the consumption of
antidepressant medication.

India. Over 95 000 Indians killed
themselves in 1997, equal to one
suicide every six minutes. One in

every three was in the 15–29-year
age group. Between 1987 and 1997,
the suicide rate rose from 7.5 to
10.03 per 100 000 population. Of
India’s four major cities, Chennai’s
suicide rate of 17.23 is the highest.
India has no national policy or pro-
gramme for suicide prevention, and
for a population of a billion there are
only 3500 psychiatrists. The enor-
mity of the problem combined with
the paucity of services led to the for-
mation of Sneha, a voluntary chari-
table organization for suicide
prevention, affiliated to Befrienders
International, an organization which
provides “listening therapy” with
human contact and emotional sup-
port.2

Sneha functions from early
morning to late evening every day
of the year, and is entirely staffed
by carefully selected and trained
volunteers who are skilled in em-
pathetic listening and effective in-
tervention. So far, Sneha has
received over 100 000 calls of dis-
tress.  An estimated 40% of call-
ers are regarded as at medium to
high risk of suicide.

Sneha has helped establish 10
similar centres in various parts of
India, providing them with train-
ing and support. Together these
centres function as Befrienders
India. Sneha is now helping to set
up the first survivor support
groups in India.

1 Upanne M et al. (1999). Can suicide be prevented? The suicide project in Finland 1992-1996: goals, implementation and evaluation. Saarijävi, Stakes.
2 Vijayakumar L (2001). Personal communication.
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individualized instruction. In the home environment, parental support and the ameliora-
tion of unrealistic expectations or conflicts can facilitate a reduction in hyperkinetic symp-
toms. Once thought to be a disorder that children outgrew, it is now known that, for some
people, hyperkinetic disorder persists into adulthood. Recognition of this by the patient
can help him (rarely her) to find life situations that are better adapted to limiting the debili-
tating effects of the untreated disorder.

SUICIDE PREVENTION

There is compelling evidence indicating that adequate prevention and treatment of some
mental and behavioural disorders can reduce suicide rates, whether such interventions are
directed towards individuals, families, schools or other sections of the general community
(Box 3.8). The early recognition and treatment of depression, alcohol dependence and schizo-
phrenia are important strategies in the primary prevention of suicide. Educational pro-
grammes to train practitioners and primary care personnel in the diagnosis and treatment
of depressed patients are particularly important. In one study of such a programme on the
island of Gotland, Sweden (Rutz et al. 1995), the suicide rate, particularly of women, dropped
significantly in the year after an educational programme for general practitioners was in-
troduced, but increased once the programme was discontinued.

The ingestion of toxic substances, such as pesticides, herbicides or medication, is the
preferred method for committing suicide in many places, particularly in rural areas of de-
veloping countries. For example, in Western Samoa in 1982, the ingestion of paraquat, a
herbicide, had become the predominant method of suicide. Reducing the availability of
paraquat to the general population achieved significant reductions in total suicide, without
a corresponding increase in suicide by other methods (Bowles 1995). Similar successful
examples relate to the control of other toxic substances and the detoxification of domestic
gas and of car exhausts. In many places, the lack of easily accessible emergency care makes
the ingestion of toxic substances – which in most industrialized countries would be a sui-
cide attempt – another fatality.

In the Russian Federation, as well as in other neighbouring countries, alcohol consump-
tion has increased precipitously in recent years, and has been linked to an increase in rates
of suicide and alcohol poisoning (Vroublevsky & Harwin 1998), and to a decline in male life
expectancy (Notzon et al. 1998; Leon & Shkolnikov 1998).

Several studies have shown an association between the possession of handguns at home
and suicide rates (Kellerman et al. 1992; Lester & Murrell 1980). Legislation restricting
access to handguns may have a beneficial effect. This is suggested by studies in the United
States, where the restriction of the selling and purchasing of handguns was associated with
lower firearm suicide rates. States with the strictest handgun control laws had the lowest
firearm suicide rates, and there was no switching to an alternative method of suicide (Lester
1995).

As well as interventions that involve restricting access to common methods of suicide,
school-based interventions involving crisis management, enhancement of self-esteem, and
the development of coping skills and healthy decision-making have been shown to lower
the risk of suicide among young people (Mishara & Ystgaard 2000).

The media can assist in prevention by limiting graphic and unnecessary depictions of
suicide and by deglamorizing news reports of suicides. In a number of countries, a decrease
in suicide rates coincided with the media’s consent to minimize the reporting of suicides
and to follow proposed guidelines. Glamorizing suicide may lead to imitation.
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CHAPTER FOUR

�ental �ealth �olicy

and �ervice �rovision

75

Governments, as the ultimate stewards of mental health, need to set policies

– within the context of general health systems and financing arrangements –

that will protect and improve the mental health of the population. In terms of

financing, people should be protected from catastrophic financial risk; the healthy

should subsidize the sick; and the well-off should subsidize the poor. Mental

health policy should be reinforced by coherent alcohol and drug policies, as well

as social welfare services such as housing. Policies should be drawn up with the

involvement of all stakeholders and should be based on reliable information.

Policies should ensure the respect of human rights and take account of the needs

of vulnerable groups. Care should shift away from large psychiatric hospitals to

community services that are integrated into general health services. Psycho-

tropic drugs need to be available, and the required health workers need to be

trained. The mass media and public awareness campaigns can be effective in

reducing stigma and discrimination. Nongovernmental organizations and con-

sumer groups should also be supported, as they can be instrumental in improv-

ing service quality and public attitudes. Further research is needed to improve

policy and services, in particular to take account of cultural differences.
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4

MENTAL HEALTH POLICY

AND SERVICE PROVISION

DEVELOPING POLICY

�o protect and improve the mental health of the population is a complex task involving
multiple decisions. It requires priorities to be set among mental health needs, condi-

tions, services, treatments, and prevention and promotion strategies, and choices to be
made about their funding. Mental health services and strategies must be well coordinated
among themselves and with other services, such as social security, education, employment
and housing. Mental health outcomes must be monitored and analysed so that decisions
can be continually adjusted to meet existing challenges.

Governments, as the ultimate stewards of mental health, need to assume the responsi-
bility for ensuring that these complex activities are carried out. One critical role in steward-
ship is to develop and implement policy. Policy identifies the major issues and objectives,
defines the respective roles of the public and private sectors in financing and provision,
identifies policy instruments and organizational arrangements required in the public and
possibly in the private sectors to meet mental health objectives, sets the agenda for capacity
building and organizational development, and provides guidance for prioritizing expendi-
ture, thus linking analysis of problems to decisions about resource allocation.

The stewardship function for mental health is poorly developed in many countries. The
WHO Project Atlas (see Box 4.1) collected basic information on mental health resources
from 181 countries. According to these data, which are used to illustrate the main points in
this chapter, one-third of countries do not report a specific mental health budget, although
they presumably devote some resources to mental health. Half the rest allocate less than
1% of their public health budget to mental health, even though neuropsychiatric problems
represent 12% of the total global burden of disease. A non-existent or limited budget for
mental health is a significant barrier to providing treatment and care.

Related to this budgetary problem is the fact that approximately four out of ten coun-
tries have no explicit mental health policy and approximately one-third have no drug and
alcohol policy. The lack of policy related specifically to children and adolescents is even
more dramatic (Graham & Orley 1998). It may be argued that a policy is neither necessary
nor sufficient for good results, and that for those countries without a mental health policy it
would suffice to have a defined mental health programme or plan. But one-third of coun-
tries have no programme and a quarter have neither a policy nor a programme. These
findings indicate the lack of expressed commitment to address mental health problems
and the absence of requirements to undertake national level planning, coordination and
evaluation of mental health strategies, services and capacity (see Figure 4.1).
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HEALTH SYSTEM AND FINANCING ARRANGEMENTS

Mental health policy and service provision occur within the context of general health
systems and financing arrangements. The implications of these arrangements for the deliv-
ery of mental health services need to be considered in policy formulation and implementa-
tion.

Over the past thirty years, health systems in developed countries have evolved from a
highly centralized system of care to a decentralized system in which responsibility for policy
implementation and service provision has been transferred from central to local structures.
This process has also influenced the shape of systems in many developing countries. There
are typically two main features of decentralization: reforms aimed at cost-containment and
efficiency (discussed in this section); and the use of contracts with private and public serv-
ice providers (discussed below in connection with providing mental health services).

The characteristics of good financing for mental health services are no different from
what makes for good financing for health services in general (WHO 2000c, Chapter 5).
There are three principal desiderata. First, people should be protected from catastrophic
financial risk, which means minimizing out-of-pocket payments and particularly requiring
such payments only for small expenses on affordable goods or services. All forms of pre-
payment, whether via general taxation, mandatory social insurance or voluntary private
insurance, are preferable in this respect, because they pool risks and allow the use of serv-
ices to be at least partly separated from payment for them. Mental problems are often
chronic, so what matters is not only the cost of an individual treatment or service but the
likelihood of its being repeated over long intervals. What an individual or a household can
afford once, in a crisis, may be unaffordable in the long term, just as with certain other
chronic noncommunicable problems such as diabetes.

Second, the healthy should subsidize the sick. Any prepayment mechanism will do this
in general – as out-of-pocket payment will not – but whether subsidies flow in the right
direction for mental health depends on whether prepayment covers the specific needs of
the mentally ill. A financing system could be adequate in this respect for many services but
still not transfer resources from the healthy to the sick where mental or behavioural prob-
lems are concerned, simply because those problems are not covered. The effect of a particu-
lar financing arrangement on mental health therefore depends on the choice of interventions
to finance.

Finally, a good financing system will also mean that the well-off subsidize the poor, at
least to some extent. This is the hardest characteristic to assure, because it depends on the
coverage and progressivity of the tax system and on who is covered by social or private
insurance. Insurance makes the well-off subsidize the worse-off only if both groups are

Box 4.1 Project Atlas

The WHO Project Atlas of Men-
tal Health Resources is one of the
most recent to examine the cur-
rent status of mental health sys-
tems in countries.1 It involves 181
of WHO’s Member States, thus cov-
ering 98.7% of the world popula-
tion. The information was obtained

during the period October 2000 to
March 2001 from ministries of
health, using a short questionnaire,
and was partially validated on the
basis of reports from experts and
from the published literature. While
this information gives an indication
of mental health resources in the

world, some limitations need to be
kept in mind. The first is that the in-
formation was based on self-report-
ing, and not all responses could be
validated independently. Second,
not all Member States responded,
and this, together with other miss-
ing data on survey items, is likely to

have biased the results. Finally, the
results do not provide a compre-
hensive analysis of all mental
health variables of relevance to
countries, and therefore leave
some questions unanswered.

1 Mental health resources in the world. Initial results of Project Atlas (2001). Geneva, World Health Organization (Fact Sheet No. 260, April 2001).
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included, rather than insurance being limited to the well-
off; and if contributions are at least partly income-related,
rather than uniform or related only to risks. As always, the
magnitude and direction of subsidy also depends on what
services are covered.

Prepayment typically accounts for a larger share of to-
tal health spending in richer countries, and this has con-
sequences for mental health financing. When a
government provides 70–80% of all that is spent on health,
as occurs in many OECD countries, decisions about the
priority to give mental health can be directly implemented
through the budget, probably with only minor offsetting
effects on private spending. When a government provides
only 20–30% of total financing, as in China, Cyprus, India,
Lebanon, Myanmar, Nepal, Nigeria, Pakistan and Sudan
(WHO 2000c, Annex Table 8), and there is also little insur-
ance coverage, mental health is likely to suffer relative to
other health problems because most spending must be
out of pocket. Individuals with mental disorders, particu-
larly in developing countries, are commonly poorer than
the rest of the population, and often less able or willing to
seek care owing to stigma, or previous negative experi-
ences of services, so having to pay out of their or their
families’ pockets is even more of an obstacle than it is for
many acute physical health problems. Finding ways to in-
crease the share of prepayment, particularly for expensive
or repeated procedures, as recommended in The World
Health Report 2000, can therefore benefit mental health
spending preferentially, provided enough of the additional
prepayment is dedicated to mental and behavioural dis-
orders. Movement in the other direction – from prepay-
ment to more out-of-pocket spending, as has occurred
with the economic transition in several countries of the
former Soviet Union – is likely to diminish the resources
for mental health.

In countries with a low share of prepayment and diffi-
culties in raising tax revenues or extending social insur-
ance because much of the population is rural and has no
formal employment, community financing schemes may
seem an attractive way to reduce the out-of-pocket bur-
den. The evidence of their success is scanty and mixed so
far, but it should be noted that unless such schemes re-
ceive substantial subsidies from governments,
nongovernmental organizations or external donors, they
are not likely to solve the chronic problems of an easily
identified part of the beneficiary population. People who
are willing to help their neighbours in acute health need
will be much less willing to contribute far more perma-

Figure 4.1 Presence of mental health policies and legislation,
percentage of Member States in WHO Regions, 2000
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aBased on information from 181 Member States.   
bBased on information from 160 Member States.

Source: Mental health resources in the world. Initial results of Project Atlas (2001). Geneva, 

World Health Organization.
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nent support. They cannot therefore be counted on as a significant source of financing for
mental health: community-based services should not imply or depend on community-
based finance.

These same poor countries are sometimes heavily dependent on external donors to pay
for health care. This is potentially a valuable source of funds for mental health, just as for
other problems, but donors often have their own priorities which need not coincide with
those of the government. In particular, currently they seldom give mental health a high
priority over communicable diseases. In that case, governments have to decide whether to
try to persuade donors to align aid more closely with the priorities of the country, or whether
to use their own limited funds in areas neglected by donors, in particular by devoting a
greater proportion of domestic resources to mental problems.

FORMULATING MENTAL HEALTH POLICY

Within general health policy, special consideration needs to be given to mental health
policy, as well as to alcohol and drug policies, not least because of the stigma and human
rights violations suffered by many people with these mental and behavioural disorders,
and the help a large portion of them need in finding suitable housing or income support.

The formulation of mental health, alcohol and drug policies must be undertaken within
the context of a complex body of government health, welfare and general social policies.
Social, political and economic realities must be recognized at local, regional and national
levels. In drawing up these policies, a number of questions should be asked (see Box 4.2).

Alcohol and drug policies are a special issue as they need to include law enforcement
and other controls over the supply of psychoactive substances, and a range of options to
deal with the negative consequences of substance use that are a threat to public safety, in
addition to covering education, prevention, treatment and rehabilitation (WHO 1998).

An important step in the development of a mental health policy is the identification, by
the government, of those responsible for its formulation. The process of policy develop-
ment must include the views of a wide array of stakeholders: patients (sometimes called
consumers), family members, professionals, policy-makers and other interested parties.
Some, such as employers and members of the criminal justice system, may not consider
themselves to be stakeholders, but they need to be convinced of the importance of their
participation. The policy should set priorities and outline approaches, based on identified
needs and taking into account available resources.

Box 4.2 Formulating policy:  the key questions

The successful formulation of a mental health policy depends on ensuring that it responds affirmatively to the following questions.

• Does the policy promote the development of community-based care?
• Are services comprehensive and integrated into primary health care?
• Does the policy encourage partnerships between individuals, families

and health professionals?
• Does the policy promote the empowerment of individuals, families and

communities?
• Does the policy create a system that respects, protects and fulfils the

human rights of people with mental disorders?
• Are evidence-based practices utilized wherever possible?
• Is there an adequate supply of appropriately trained service providers to

ensure that the policy can be implemented?

• Are the special needs of women, children and adolescents recognized?
• Is there parity between mental health services and other health

services?
• Does the policy require the continuous monitoring and evaluation of

services?
• Does the policy create a system that is responsive to the needs of

underserved and vulnerable populations?
• Is adequate attention paid to strategies for prevention and promotion?
• Does the policy foster intersectoral links between the mental health

and other sectors?
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In some countries, mental health is being integrated into primary health care but funda-
mental reforms to psychiatric hospitals and in relation to community-based options are
not being carried out. Major reforms of the health sectors in many countries are opportuni-
ties to strengthen the position of mental health in those sectors, and to begin the integra-
tion process at policy, health service and community levels. In Uganda (Box 4.3) for example,
mental health was until recently given low priority.

ESTABLISHING AN INFORMATION BASE

The formulation of policy must be based upon up-to-date and reliable information con-
cerning the community, mental health indicators, effective treatments, prevention and pro-
motion strategies, and mental health resources. The policy will need to be reviewed
periodically to allow for the modification or updating of programmes.

An important task is to collect and analyse epidemiological information to identify the
broad psychosocial determinants of mental problems, as well as to provide quantitative
information on the extent and type of problems in the community. Another important task
is to carry out a comprehensive survey of existing resources and structures within commu-
nities and regions, along with a critical analysis of the extent to which they are fulfilling the
defined needs. In this respect, it is helpful to use a “mixed economy matrix” to map out
different provider sectors, how they are provided with resources, and the ways in which
these sectors and resources are linked together. Mental health and associated services, such
as social welfare support and housing, could be provided by public (state), private (for-
profit), voluntary (non-profit), or informal (family or community) organizations or groups.
The reality for most people is that they will receive only a few formal services, alongside
informal support from family, friends and community. These services are likely to be funded
by a mix of five basic revenue collection modes: out of pocket, private insurance schemes,
social insurance, general taxation, and donations by charitable bodies (nongovernmental
organizations). After the matrix has been established, a more systematic analysis can be
undertaken of the types and quality of services, the main providers, and the questions of
access and equity.

Both the formulation and evaluation of policy require the existence of a well-function-
ing and coordinated information system for measuring a minimum number of mental health
indicators. Currently around a third of countries have no system for the annual reporting of

Box 4.3  Mental health reform in Uganda

Mental health services in
Uganda were decentralized in the
1960s, and mental health units
were built at regional referral hos-
pitals. These units resembled pris-
ons and were manned by
psychiatric clinical officers. Serv-
ices were plagued by low staff
morale, a chronic shortage of
drugs and no funds for any com-
munity activities. Most people had
little understanding of mental dis-
orders or did not know that effec-

tive treatments and services were
available. Up to 80% of patients
went to traditional healers before
reporting to the health system.1

In 1996, encouraged by WHO, the
health ministry began to strengthen
mental health services and integrate
them into primary health care.
Standards and guidelines were de-
veloped for the care of epilepsy and
for the mental health of children and
adults,  from community level to ter-
tiary institutions. Health workers

were trained to recognize and man-
age or refer common mental and
neurological disorders. A new refer-
ral system was established along
with a supervisory support network.
Linkages were set up with other pro-
grammes such as those on AIDS,
adolescent and reproductive health,
and health education. Efforts were
made to raise awareness of mental
health in the general population.
The Mental Health Act was revised
and integrated into a Health Serv-

ices Bill. Mental and neurological
drugs have been included in the
essential drugs list.

Mental health has been in-
cluded as a component of the na-
tional minimum health care
package. Mental health is now
part of the health ministry
budget. Mental health units are to
be built at 6 of the 10 regional re-
ferral hospitals, and the capacity
of the 900-bed national psychiat-
ric hospital is to be reduced by
half.1 Baingana F (1990). Personal communication.
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mental health data. Those which have such a system often lack sufficiently detailed infor-
mation to allow for the evaluation of policy, services and treatment effectiveness. About
half the countries have no facilities for the collection of epidemiological or service data at
the national level.

Governments need to invest resources in developing information monitoring systems
which incorporate indicators for the major demographic and socioeconomic determinants
of mental health, the mental health status of the general population and those in treatment
(including specific diagnostic categories by age and sex), and health systems. Indicators for
the latter might include, for example, the number of psychiatric and general hospital beds,
the number of hospital admissions and re-admissions, the length of stay, duration of illness
at first contact, treatment utilization patterns, recovery rates, the number of outpatient vis-
its, the frequency of primary care visits, the frequency and dosage of medication, and the
number of staff and training facilities.

Methods of measurement could include population surveys, systematic data collection
of patients treated at tertiary, secondary and primary levels of care, and the use of mortality
data. The system set-up in countries must enable the information collected at local and
regional levels to be collated and analysed systematically at the national level.

HIGHLIGHTING VULNERABLE GROUPS AND SPECIAL PROBLEMS

Policy should highlight vulnerable groups which have special mental health needs. Within
most countries, these groups would include children, elderly people, and abused women.
There are also likely to be vulnerable groups specific to the sociopolitical environment within
countries, for example, refugees and displaced persons in regions experiencing civil wars or
internal conflicts.

For children, policies should aim to prevent child mental disability through adequate
nutrition, prenatal and perinatal care, avoidance of alcohol and drug consumption during
pregnancy, immunization, iodization of salt, child safety measures, treatment of common
childhood disorders such as epilepsy, early detection through primary care, early identifica-
tion, and health promotion through schools. The latter is feasible, as shown by experience
in Alexandria, Egypt, where child counsellors were trained to work in schools to detect and
treat childhood mental and behavioural disorders (El-Din et al. 1996). The United Nations
Convention on the Rights of the Child recognizes that children and adolescents have the
right to appropriate services (UN 1989). Youth services, which should be coordinated with
schools and primary health care, can tackle mental and physical health in an integrated and
comprehensive way, covering such problems as early and unwanted pregnancies; tobacco,
alcohol and other substance use; violent behaviour; attempted suicide; and the prevention
of HIV and sexually transmitted diseases.

For the elderly, policies should support and improve the care already provided to elderly
people by their families, incorporate mental health assessment and management into gen-
eral health services, and provide respite care for family members who often are the princi-
pal caregivers.

For women, policies must overcome discrimination in access to mental health services,
treatment, and community services. Services need to be created in the community and at
primary and secondary care levels to support women who have experienced sexual, do-
mestic or other forms of violence, as well as for those who themselves have problems of
alcohol and substance use.

For internally displaced groups and refugees, policies must deal with housing, employ-
ment, shelter, clothing and food, as well as the psychological and emotional effects of expe-
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riencing war, dislocation and loss of loved ones. Community intervention should be the
basis for policy action.

In view of the specificities of suicidal behaviour, policies must reduce environmental fac-
tors, particularly access to the means most commonly used to commit suicide in a given
place. Policies must ensure care for at-risk individuals, particularly those with mental disor-
ders, and survivors of suicide attempts.

Alcohol-related problems are not limited to alcohol-dependent people. Public health ac-
tion should be directed at the whole drinking population, rather than to the users who are
alcohol-dependent. Political feasibility, the capacity of the country in question to respond,
public acceptance and likelihood of impact have to be considered when policies are being
determined. The most effective alcohol control policies involve increasing the real price of,
and taxes on, alcoholic beverages; restricting their consumption by controlling their avail-
ability, including the use of minimum drinking age legislation, and restricting the number,
types and opening hours of outlets serving or selling alcohol; drink-drive laws; and server
interventions (through policies and training leading to a refusal to serve alcohol to intoxi-
cated persons). Also important are the control of alcohol advertising, particularly that which
is targeted to young people; providing public education on the negative consequences of
drinking alcohol (for example, through mass media and social marketing campaigns); warn-
ing labels; strict controls on product safety; and implementing measures against the illicit
production and sale of alcoholic beverages. Finally, the provision of treatment for persons
with alcohol-related problems should be part of society’s health and social care responsi-
bilities (Jernigan et al. 2000).

Policies concerning illicit drug use should aim to control the supply of illicit drugs; reduce
demand, by prevention and other means; reduce the negative consequences of drug de-
pendence; and provide treatment. These policies should target the general population and
various risk groups. The development of effective programmes and services requires an
understanding of the extent of drug use and related problems, and how they change over
time according to patterns of substance use. Information dissemination needs to be accu-
rate and appropriate for the target group. It should avoid sensationalism, promote psycho-
social competence through life skills, and empower individuals to make healthier choices
regarding their substance use. As substance use is intertwined with a number of social
problems and exclusion, prevention efforts are likely to be more successful if they are inte-
grated with strategies that aim to improve the lives of people and communities, including
access to education and health care.

RESPECTING HUMAN RIGHTS

Mental health policies and programmes should promote the following rights: equality
and non-discrimination; the right to privacy; individual autonomy; physical integrity; the
right to information and participation; and freedom of religion, assembly and movement.

Human rights instruments also demand that any planning or development of mental
health policies or programmes should involve vulnerable groups (such as indigenous and
tribal populations; national, ethnic, religious and linguistic minorities; migrant workers;
refugees and stateless persons; children and adolescents; and elderly people) in the plan-
ning and development of mental health policies and programmes.

Beyond the legally binding International Covenant on Civil and Political Rights and the
International Covenant on Economic, Social and Cultural Rights, which are applicable to the
human rights of those suffering from mental and behavioural disorders, the most signifi-
cant and serious international effort to protect the rights of the mentally ill is the United
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Nations General Assembly Resolution 46/119 on the Protection of Persons with Mental Illness
and the Improvement of Mental Health Care, adopted in 1991 (UN 1991). Although not legally
binding, the resolution brings together a set of basic rights which the international com-
munity regards as inviolable either in the community or when mentally ill persons receive
treatment from the health care system. There are 25 principles which fall into two general
categories: civil rights and procedures, and access to and quality of care. Principles include
statements of the fundamental freedoms and basic rights of mentally ill persons, criteria for
the determination of mental illness, protection of confidentiality, standards of care and
treatment including involuntary admission and consent to treatment, rights of mentally ill
persons in mental health facilities, provision of resources for mental health facilities, provi-
sion of review mechanisms, providing for protection of the rights of mentally ill offenders,
and procedural safeguards to protect the rights of mentally ill persons.

The United Nations Convention on the Rights of the Child (1989) provides guidance for
policy development specifically relevant to children and adolescents. It covers protection
from all forms of physical and mental abuse; non-discrimination; the right to life, survival
and development; the best interests of the child; and respect for the views of the child.

There are also a number of regional instruments to protect the rights of the mentally ill,
including the European Convention for Protection of Human Rights and Fundamental Freedoms,
backed by the European Court of Human Rights; Recommendation 1235 (1994) on Psychia-
try and Human Rights adopted by the Parliamentary Assembly of the Council of Europe; the
American Convention on Human Rights, 1978; and the Declaration of Caracas adopted by the
Regional Conference on Restructuring Psychiatric care in Latin America in 1990 (see Box
3.3).

The human rights treaty monitoring bodies represent one example of an underutilized
means to enhance the accountability of governments as regards mental health and to shape
international law to address mental health matters. Nongovernmental organizations and
the medical and public health professions should be encouraged to make use of these
existing mechanisms to prompt governments to provide the resources to fulfil their obliga-
tions towards the health care of persons with mental disorders, protecting them from dis-
crimination in society, and safeguarding other relevant human rights.

MENTAL HEALTH LEGISLATION

Mental health legislation should codify and consolidate the fundamental principles,
values, goals, and objectives of mental health policy. Such legislation is essential to guaran-
tee that the dignity of patients is preserved and that their fundamental human rights are
protected.

Of 160 countries providing information on legislation (WHO 2001), nearly a quarter
have no legislation on mental health (Figure 4.1). About half of the existing legislation was
formulated in the past decade, but nearly one-fifth dates back over 40 years to a period
before most of the current treatment methods became available.

Governments need to develop up-to-date national legislation for mental health which
is consistent with international human rights obligations and which applies the important
principles mentioned above, including those in United Nations General Assembly Resolu-
tion 46/119.
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PROVIDING SERVICES

Many barriers limit the dissemination of effective interventions for mental and behav-
ioural disorders (Figure 4.2). Specific health system barriers vary across countries but there
are some commonalities relating to the sheer lack of mental health services, the poor qual-
ity of treatment and services, and issues related to access and equity.

While many countries have undertaken reform or are in the process of reforming their
mental health systems, the extent and types of reform also vary tremendously. No country
has managed to achieve the full spectrum of reform required to overcome all the barriers.
Italy has successfully reformed its psychiatric services, but has left its primary care services
untouched (Box 4.4). In Australia, (Box 4.5) health spending on mental health has increased
and there has been a shift towards community care. There have also been attempts to
integrate mental health into primary care and to increase consumer participation in deci-
sion-making. But community care, particularly regarding housing, has been extremely poor
in some places.

Although psychiatric institutions with a large number of beds are not recommended for
mental health care, a certain number of beds in general hospitals for acute care are essen-
tial. There is a wide variation in the number of beds available for mental health care (Figure
4.3). The median number for the world population is 1.5 per 10 000 population, ranging
from 0.33 in the WHO South-East Asia Region to 9.3 in the European Region. Nearly two-
thirds of the global population has access to fewer than one bed per 10 000 population, and
more than half of all the beds are still in psychiatric institutions which often provide custo-
dial care rather than mental health care.

� Extent of the problem disproportionate 

to the limited mental health budget

� Mental health policy inadequate or 

absent

� Mental health legislation inadequate or 

absent

� Health insurance which discriminates 

against persons with mental and 

behavioural disorders (e.g. co-payments)

Policy level Health system level

Stigma and discrimination

Figure 4.2  Barriers to implementation of effective intervention for mental disorders
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Box 4.4  Mental health reform in Italy

Twenty years ago the Italian Par-
liament passed “Law 180” which
aimed to bring about a radical
change in psychiatric care
throughout the country. The law
comprised framework legislation
(legge quadro), entrusting regions
with the tasks of drafting and im-
plementing detailed norms, meth-
ods, and timetables for the
translation of the law’s general
principles into specific action. For
the management of psychiatric ill-
ness, three alternatives to mental
hospitals have been set up: psychi-
atric beds in general hospitals; resi-
dential, non-hospital facilities, with
full-time or part-time staff; and
non-residential, outpatient facili-
ties, which include day hospitals,
day centres, and outpatient clin-
ics.1

In the first 10 years following
approval of the law, the number of

mental hospital residents dropped
by 53%. The total number dis-
charged over the past two decades
is, however, not known precisely.
Compulsory admissions, as a per-
centage of total psychiatric admis-
sions, have steadily declined from
about 50% in 1975 to about 20%
in 1984 and 11.8% in 1994. The
“revolving door” phenomenon –
discharged patients who are re-
admitted – is evident only in areas
that lack well-organized, effective,
community-based services.

Even in the context of the new
services, recent surveys show that
psychiatric patients are unlikely to
receive optimum pharmacotherapy,
and evidence-based psychosocial
modes of treatment are unevenly
distributed across mental health
services. For example, although
psycho-educational intervention is
widely regarded as essential in the

care of patients suffering from
schizophrenia, only 8% of families
received some form of such treat-
ment. The scant data available seem
to show that families have infor-
mally taken on some of the care for
the ill relative, which was previously
a responsibility of the mental hos-
pital. At least some of the advan-
tages to patients appear to be
attributable more to everyday fam-
ily support than to the services pro-
vided.

The following lessons may be
drawn. First, the transition from a
predominantly hospital-based
service to a predominantly com-
munity-based service cannot be
accomplished simply by closing the
psychiatric institutions: appropriate
alternative structures must be pro-
vided, as was the case in Italy. Sec-
ond, political and administrative
commitment is necessary if com-

munity care is to be effective. In-
vestments have to be made in
buildings, staff, training, and the
provision of backup facilities.
Third, monitoring and evaluation
are important aspects of change:
planning and evaluation should
go hand in hand, and evaluation
should, wherever possible, have
an epidemiological basis. Last, a
reform law should not only pro-
vide guidelines (as in Italy), but
should be prescriptive: minimum
standards need to be determined
in terms of care, and in establish-
ing reliable monitoring systems;
compulsory timetables need to
be set for implementing the en-
visaged facilities; and central
mechanisms are required for the
verification, control and compari-
son of the quality of services.

1de Girolomo G, Cozza M (2000). The Italian psychiatric reform: a 20-year perspective. International Journal of Law and Psychiatry, 23(3–4): 197–214.

Figure 4.3 Psychiatric beds per 10 000 population by WHO Region, 2000a

0.4

3.6

0.8

9.3

0.3

1.0

Africa The Americas Eastern 
Mediterranean

Europe South-East 
Asia

Western Pacific

WHO Region

B
ed

s 
p

er
 1

0
 0

0
0

 p
o

p
u

la
ti

o
n

 (
m

ed
ia

n
)

aBased on information from 177 Member States.

0

1

2

3

4

5

6

7

8

9

10

Source: Mental health resources in the world. Initial results of Project Atlas (2001).  Geneva, World Health Organization.



Mental Health Policy and Service Provision 87

The fact remains that, in many countries, large tertiary institutions with both acute and
long-term facilities are still the predominant means of providing treatment and care. Such
facilities are associated with poor outcomes and human rights violations. The fact that the
public mental health budget in many countries is directed towards maintaining institu-
tional care means that few or no resources are available for more effective services in gen-
eral hospitals and in the community. Data indicate that community-based services are not
available in 38% of countries. Even in countries that promote community care, coverage is
far from complete. Within countries there are large variations between regions and be-
tween rural and urban areas (see Box 4.6).

In most countries, services for mental health need to be assessed, re-evaluated and
reformed to provide the best available treatment and care. There are ways of improving
how services are organized, even with limited resources, so that those who need them can
make full use of them. The first is to shift care away from mental hospitals; the second is to
develop community mental health services; and the third is to integrate mental health
services into general health care. The degree of collaboration between mental health serv-
ices and other non-health services, the availability of essential psychotropic drugs, meth-
ods for selecting mental health interventions, and the roles of the public and private sectors
in delivering interventions are also crucial issues for service reorganization, as discussed
below.

SHIFTING CARE AWAY FROM LARGE PSYCHIATRIC HOSPITALS

The ultimate goal is community-based treatment and care. This implies closing down
large psychiatric hospitals (see Table 4.1). It may not be realistic to do this immediately. As
a short-term measure, that is, until all patients can be discharged into the community with
adequate community support, psychiatric hospitals need to be downsized, the living con-
ditions of patients need to be improved, staff need to be trained, procedures need to be set
up to protect patients against unnecessary involuntary admissions and treatments, and
independent bodies need to be created to monitor and review hospital conditions. Further-
more, hospitals need to be converted into centres for active treatment and rehabilitation.

Box 4.5 Mental health reform in Australia

In Australia, where depression is
ranked as the fourth most com-
mon cause of the total disease
burden, and is the most common
cause of disability,1 the country’s
first national mental health strat-
egy was adopted in 1992 by the
Federal government and the
health ministers of all states. A col-
laborative framework was estab-
lished to pursue the agreed
priority areas over a five-year pe-
riod (1993–98).

This five-year programme has
demonstrated the changes that can
be achieved in national mental
health reform. National spending
on mental health care increased by
30% in real terms, while spending
on community-based services
grew by 87%. By 1998, the amount
of mental health spending dedi-
cated to caring for people in the
community increased from 29% to
46%. Resources released through
institutional downsizing funded

48% of the growth in community-
based and general hospital services.
The number of clinical staff provid-
ing community care rose by 68%, in
parallel with increased spending.

Stand-alone psychiatric institu-
tions, which had accounted for 49%
of total mental health resources,
were reduced to 29% of those re-
sources and the number of beds in
institutions fell by 42%. At the same
time, the number of acute psychiat-
ric beds in general hospitals rose by

34%. Formal mechanisms for con-
sumer and carer participation
were established by 61% of pub-
lic mental health organizations.
The nongovernmental sector in-
creased its overall share of men-
tal health funding from 2% to 5%,
and funds allocated to non-
governmental organizations to
provide community support to
people with psychiatric disability
grew by 200%.

1 Whiteford H et al. (2000). The Australian mental health system. International Journal of Law and Psychiatry, 23(3–4): 403–417.
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DEVELOPING COMMUNITY MENTAL HEALTH SERVICES

Community mental health services need to provide comprehensive and locally based
treatment and care which is readily accessible to patients and their families. Services should
be comprehensive in that they provide a range of facilities to meet the mental health needs
of the population at large as well as of special groups, such as children, adolescents, women
and elderly people. Ideally, services should include: nutrition; provision for acute admis-
sions to general hospitals; outpatient care; community centres; outreach services; residen-
tial homes; respite for families and carers; occupational, vocational and rehabilitation
supports; and basic necessities such as shelter and clothing (see Table 4.1). If de-institution-
alization is being pursued, community services must be developed in tandem. All the posi-
tive functions of the institution should be reproduced in the community without perpetuating
the negative aspects.

Three key financing recommendations should be considered. The first is to release re-
sources for the development of community services through partial hospital closure. The
second is to use transitional funding for initial investment in new services, to facilitate move-
ment from hospitals to the community. The third is to maintain parallel funding in order to
continue the financing of a certain level of institutional care even after community-based
services have been established.

Countries face problems in their attempts to create comprehensive mental health care
because of the scarcity of funds. Although, in some countries, funds may be redirected or
reinvested in community care as a result of de-institutionalization, this is rarely sufficient
on its own. In other countries, it may be difficult to divert funds. For example, in South
Africa, where budgets are integrated within the various levels of primary, secondary and

Box 4.6  Mental health services: the urban–rural imbalance

The province of Neuquen in
Argentina provides mental
health care to both urban and re-
mote rural communities, but the
balance of specialized human
mental health resources is still lo-
cated in the urban centres. Cities
have primary care clinics, second-
ary level psychiatric units in gen-
eral hospitals and tertiary mental
health centres, whereas resident
community health workers, fort-
nightly visits from general prac-
titioners, and local primary health
care clinics serve remote rural
communities.1 Similarly, a com-

munity-based rehabilitation pro-
gramme for severely mentally ill
patients in the capital city has no
counterpart in the rural areas of the
province.2 In Nigeria, urban hospi-
tals have more medical personnel
and their support facilities function
more efficiently in comparison with
government hospitals in the coun-
try.3 In Costa Rica, most mental
health care workers are still concen-
trated in towns and cities, and the
rural regions remain understaffed.4

Among Arab countries, commu-
nity mental health care facilities are
usually found only in the large cit-

ies,5 although Saudi Arabia has
psychiatric clinics within some of
the general hospitals in rural areas.6

In India too, despite the emphasis
on developing rural services, most
mental health professionals reside
in urban areas.7 In China, commu-
nity service provision is an urban/
suburban model, despite the major-
ity of the population being pre-
dominantly rural. Community care
services in cities are run by neigh-
bourhood and factory committees.8

In the countries of the former
USSR, mental health services are
still organized by central planning

bureaucracies and are clearly de-
marcated in terms of local and
central administration of services.
Authority resides at the centre –
meaning the urban centres,
whereas remote rural areas are
obliged to supply services con-
ceived and financed by the cen-
tral bureaucracy.9 In Turkey,
private and public specialist men-
tal health services are available in
town and cities, whereas in rural
and semi-rural areas patients
have to rely on the primary health
centre for local mental health
services.10

1 Collins PY et al. (1999a). Using local resources in Patagonia: primary care and mental health in Neuquen, Argentina. International Journal of Mental Health, 28: 3–16.
2 Collins PY et al. (1999b). Using local resources in Patagonia: a model of community-based rehabilitation. International Journal of Mental Health, 28: 17–24.
3 Gureje O et al. (1995). Results from the Ibadan centre. In: Üstün TB, Sartorius N, eds. Mental illness in general health care: an international study. Chichester, John Wiley & Sons: 157–173.
4 Gallegos A, Montero F (1999). Issues in community-based rehabilitation for persons with mental illness in Costa Rica. International Journal of Mental Health, 28: 25–30.
5 Okasha A, Karam E (1998). Mental health services and research in the Arab world. Acta Psychiatrica Scandinavica, 98: 406–413.
6 Al-Subaie AS et al. (1997). Psychiatric emergencies in a university hospital in Riyadh, Saudi Arabia. International Journal of Mental Health, 25: 59–68.
7 Srinivasa Murthy R (2000). Reaching the unreached. The Lancet Perspective, 356: 39.
8 Pearson V (1992). Community and culture: a Chinese model of community care for the mentally ill. International Journal of Social Psychiatry, 38: 163–178.
9 Tomov T (1999). Central and Eastern European countries. In: Thornicroft G, Tansella G, eds. The mental health matrix: a manual to improve services. Cambridge, Cambridge University

Press: 216–227.
10 Rezaki MS et al. (1995). Results from the Ankara centre. In: Üstün TB, Sartorius N, eds. Mental illness in general health care: an international study. Chichester, John Wiley & Sons: 39–55.
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tertiary care, even though a policy of de-institutionalization has been adopted it is difficult
to move the money spent on hospital care to the primary care or community care level.
Even if the money can be shifted out of the hospital budget, there is little guarantee that it
will in fact be utilized for mental health programmes at the community level. Because of
budgetary restrictions it is clear that comprehensive community care is unlikely to be a
viable option without the support of primary and secondary care services.

INTEGRATING MENTAL HEALTH CARE INTO
GENERAL HEALTH SERVICES

The integration of mental health care into general health services, particularly at the
primary health care level, has many advantages. These include: less stigmatization of pa-
tients and staff, as mental and behavioural disorders are being seen and managed along-
side physical health problems; improved screening and treatment, in particular improved
detection rates for patients presenting with vague somatic complaints which are related to
mental and behavioural disorders; the potential for improved treatment of the physical
problems of those suffering from mental illness, and vice versa; and better treatment of
mental aspects associated with “physical” problems. For the administrator, advantages in-
clude a shared infrastructure leading to cost-efficiency savings, the potential to provide
universal coverage of mental health care, and the use of community resources which can
partly offset the limited availability of mental health personnel.

Integration requires a careful analysis of what is and what is not possible for the treat-
ment and care of mental problems at different levels of care. For example, early interven-
tion strategies for alcohol are more effectively implemented at the primary care level, but

Table 4.1 Effects of transferring functions of the traditional mental hospital to community care

Functions of traditional mental hospital

Physical assessment and treatment

Active treatment for short-term and
intermediate stays

Long-term custody

Protection from exploitation

Day care and out-patient services

Occupational, vocational and rehabilitation
services

Shelter, clothing, nutrition and basic income

Respite for family and carers

Research and training

Effects of transfer to community care

May be better transferred to primary care or general health
services

Treatment maintained or improved, but results may not be
generalizable

Usually improved in residential homes for those who need
long-term high support

Some patients continue to be vulnerable to physical, sexual
and financial exploitation

May be improved if local, accessible services are developed or
may deteriorate if they are not; renegotiation of responsibilities
is often necessary between health and social care agencies

Improved in normal settings

At risk, so responsibilities and coordination must be clarified

Usually unchanged: place of treatment at home, offset by
potential for increased professional support to family

New opportunities arise through decentralization

Source: Thornicroft G, Tansella M (2000). Balancing community-based and hospital-based mental health care: the new agenda. Geneva, World Health
Organization (unpublished document).
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acute psychosis might be better managed at a higher level to benefit from the availability of
greater expertise, investigatory facilities and specialized drugs. Patients should then be re-
ferred back to the primary level for ongoing management, as primary health care workers
are best placed to provide continuous support to patients and their families.

The specific ways in which mental health should be integrated into general health care
will to a great extent depend on the current function and status of primary, secondary and
tertiary care levels within countries’ health systems. Box 4.7 summarizes experiences of
integration of services in Cambodia, India and the Islamic Republic of Iran. For integration
to be successful, policy-makers need to consider the following.

• General health staff must have the knowledge, skills and motivation to treat and
manage patients suffering from mental disorders.

• There need to be sufficient numbers of staff with the knowledge and authority to
prescribe psychotropic drugs at primary and secondary levels.

• Basic psychotropic drugs must be available at primary and secondary care levels.
• Mental health specialists are required to provide support to and monitor general

health care personnel.
• Effective referral links between primary, secondary and tertiary levels of care need to

be in place.
• Funds must be redistributed from tertiary to secondary and primary levels of care or

new funds must be made available.
• Recording systems need to be set up to allow for continuous monitoring, evaluation

and updating of integrated activities.

While it is clear that mental health should be financed from the same sources and with
the same objectives for distributing the financial burden as health care in general, it is less
clear what is the best way to direct funds to mental and behavioural disorders. Once funds
have been raised and pooled, the issue arises of how rigidly to separate mental health from
other items to be financed out of the same budget, or whether to provide a global budget
for some constellation of institutions or services and allow the share used for mental health

Box 4.7 Integration of mental health into primary health care

Organization of mental health
services in developing countries
began comparatively recently.
WHO supported the movement to
dispense mental care within gen-
eral health services in developing
countries,1 and conducted a
seven-year feasibility study of in-
tegration with primary health care
in Brazil, Colombia, Egypt, India, the
Philippines, Senegal and Sudan.

A number of countries have used
this approach to organize essential
mental health services. In develop-
ing countries with limited resources,
this has meant a new beginning of
care for people with mental disor-
ders. India started training primary
health care workers in 1975, form-
ing the basis of the National Mental
Health Programme formulated in
1982. Currently the government sup-

ports 25 district level programmes in
22 states.2 In Cambodia, the minis-
try of health trained a core group of
personnel in community mental
health, who in turn trained selected
general medical staff at district hos-
pitals.3 In the Islamic Republic of
Iran, efforts to integrate mental
health care started in the late 1980s
and the programme has since been
extended to the whole country, with

services now covering about 20
million people.4 Similar ap-
proaches have been adopted by
countries such as Afghanistan,
Malaysia, Morocco, Nepal, Paki-
stan,5 Saudi Arabia, South Africa,
the United Republic of Tanzania,
and Zimbabwe. Some studies
have been carried out to evalu-
ate the impact of integration, but
more are urgently needed.

1 World Health Organization (1975). Organization of mental health services in developing countries. Sixteenth report of the WHO Expert Committee on Mental Health, December 1974.
Geneva, World Health Organization (WHO Technical Report Series, No. 564).

2 Srinivasa Murthy R (2000). Reaching the unreached. The Lancet Perspective, 356: 39.
3 Somasundaram DJ et al. (1999). Starting mental health services in Cambodia. Social Science and Medicine, 48(8): 1029–1046.
4 Mohit A et al. (1999). Mental health manpower development in Afghanistan: a report on a training course for primary health care physicians. Eastern Mediterranean Health Journal,

5: 231–240.
5 Mubbashar MH (1999). Mental health services in rural Pakistan. In: Tansella M, Thornicroft G, eds. Common mental disorders in primary care. London, Routledge.
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to be determined by demand, local decisions or other factors (bearing in mind that out-of-
pocket spending is not pooled and is directed only by the consumer). At one extreme, line-
item budgets which specify expenditure on every input for every service or programme are
overly rigid and leave no discretion to administrators, so they almost guarantee inefficiency.
They cannot readily be used to contract with private providers. Even within public facilities,
they can lead to imbalance among inputs and make it hard to respond to changes in de-
mand or need.

In spite of the lack of evidence, it is fair to say that these problems could probably be
minimized by assigning global budgets, either to purchasing agencies which can contract
out or to individual facilities. The advantages of such budgets include administrative sim-
plicity, the encouragement of multi-agency decision-making, the encouragement of inno-
vation via financial flexibility, and incentives for primary health care providers to collaborate
with mental health care providers and to provide care at the primary care level.

However, if there is no budgeting according to end-use and no specific protection for
particular services, the share going to mental health may continue to be very low, because
of low apparent priority and the false impression that mental health is not important. This
is a particular risk when the intention is to reform and expand mental health services rela-
tive to more established or better-funded services. To reduce that risk, a specific amount
may be allocated to mental health, which cannot easily be diverted to other uses, while still
allowing the managers of health facilities some flexibility in setting priorities among prob-
lems and treatments. “Ring-fencing” mental health resources in this way may be used to
ensure their protection and stability over time. In particular, for countries with minimal
current investment in mental health services, ring-fencing may be pertinent for indicating
the priority accorded to mental health and for kick-starting a mental health programme.
This need not imply a retreat from service organization, nor should it prevent mental health
departments sharing in any additional funds that become available for health.

ENSURING THE AVAILABILITY OF PSYCHOTROPIC DRUGS

WHO recommends a limited set of essential drugs for the treatment and management
of mental and behavioural disorders through its essential drugs list. However, it is common
to find that many of these drugs are not available in developing countries. Data from the
Atlas project suggest that about 25% of countries do not have commonly prescribed antip-
sychotic, antidepressant and antiepileptic drugs available at the primary care level.

Governments need to ensure that sufficient funds are allocated to purchase the basic
essential psychotropic drugs and distribute them amongst the different levels of care, in
accordance with the policy adopted. Where there is a policy of community care and inte-
gration into general health services, then not only must essential drugs be available at these
levels, but also health workers need to be authorized to administer the drugs at these levels.
Even where a primary care approach is adopted for the management of mental problems,
a quarter of countries do not have the three essential drugs for the treatment of epilepsy,
depression and schizophrenia available at the primary level. Drugs may be purchased un-
der generic names from non-profit organizations, such as ECHO (Equipment for Charita-
ble Hospitals Overseas) and the UNICEF Supply Division in Copenhagen, which supply
drugs of good quality at low prices. In addition, WHO and Management Sciences for Health
(2001) issue an annual drug price indicator guide of essential drugs, which includes ad-
dresses and prices of several reputable suppliers of different psychotropic drugs, at non-
profit world-market wholesale prices.
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CREATING INTERSECTORAL LINKS

Many mental disorders require psychosocial solutions. Thus links need to be established
between mental health services and various community agencies at the local level so that
appropriate housing, income support, disability benefits, employment, and other social serv-
ice supports are mobilized on behalf of patients and in order that prevention and rehabili-
tation strategies can be more effectively implemented. In many poor countries, cooperation
between sectors is often visible at the primary care level. In Zimbabwe, coordination be-
tween academics, public service providers and local community representatives at the pri-
mary care level led to the development of a culturally relevant community-based programme
to detect, counsel and treat women suffering from depression. In the United Republic of
Tanzania, an intersectoral strategy resulted in an innovative agricultural programme to re-
habilitate persons suffering from mental and behavioural disorders (see Box 4.8).

CHOOSING MENTAL HEALTH STRATEGIES

Regardless of a country’s economic situation, there will always seem to be too few re-
sources to fund activities, services and treatments. For mental health, as for health gener-
ally, choices must be made among a large number of services and a wide range of prevention
and promotion strategies. These choices will, of course, have different effects on different
mental health conditions and different population groups in need. But it is important to
recognize that choices have ultimately to be made among key strategies, rather than among
specific disorders.

What is known about the costs and results of different interventions, particularly in poor
countries, is still quite limited. Where evidence does exist, great care must be taken in ap-
plying conclusions to settings other than the one that generated the evidence: costs can
differ greatly, and so may outcomes, depending on the capacity of the health system to
deliver the intervention. Even if more were known, there is no simple formula for deciding
which interventions to emphasize, much less for determining how much to spend on each
of them. Private out-of-pocket spending is under no one’s control but that of the consum-
ers, and private prepayment for mental health care is quite low in all but a few countries.

The crucial decision for governments is how to use public funds. Cost-effectiveness is
an important consideration in several circumstances, but is never the only criterion that
matters. Public funding also should take account of whether an intervention is a public or
partly public good, meaning that it confers costs or benefits on people other than those
receiving the service. Although maximizing efficiency in the allocation of resources is desir-

Box 4.8  Intersectoral links for mental health

In the United Republic of Tanza-
nia, psychiatric agricultural reha-
bilitation villages encapsulate an
intersectoral response by local
communities, the mental health
sector, and the traditional healing
sector to the treatment and reha-
bilitation of people with severe
mental illness in rural areas.1 Pa-

tients and relatives live within an
existing village population of farm-
ers, fishermen and craftsmen, and
are treated by both the medical and
traditional healing sectors. Mental
health nurses, nursing assistants,
and local artisans supervise thera-
peutic activities; a psychiatrist and
a medical social worker provide

weekly assistance and consultation;
and the involvement of traditional
healers depends on the expressed
needs of individual patients and
relatives. There are also plans for a
more formal collaboration between
traditional and mental health sec-
tors, including regular meetings and
seminars. Traditional healers have

participated in community men-
tal health training programmes
and shared their knowledge and
skills in treating patients; they
could play an increased role in
managing stress-related disorders
in the community.

1 Kilonzo GP, Simmons N (1998). Development of mental health services in Tanzania: a reappraisal for the future. Social Science and Medicine, 47: 419–428.
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able, governments will need to trade some efficiency gains to reallocate resources in the
pursuit of equity.

While, in general, mental health services should be evaluated and decisions made about
public spending on the same basis as for other health services, there appear to be certain
significant features that distinguish at least some of the possible interventions. One is that
there can be large benefits to controlling some mental disorders. In contrast to the benefits
that arise from control of communicable diseases, where treating one case may prevent
others and immunization of most of the susceptible population also protects the non-
immunized, the benefits arising from mental health care often appear in non-health forms,
such as reduced accidents and injuries in the case of alcohol use or lower cost of some
social services. These cannot be captured in a cost-effectiveness analysis but require some
judgement of the overall social benefit from both health and non-health gains.

Another possibly significant difference derives from the chronic nature of some mental
disorders. This makes them – like some chronic physical conditions and unlike acute, un-
predictable medical needs – difficult to cover via private insurance and therefore especially
appropriate for public insurance, whether explicit (as in social security) or implicit (via gen-
eral taxation). Finally, while many health problems contribute to poverty, long-term mental
disorders are particularly associated with inability to work and therefore with poverty, so
that attention to the poor should be emphasized in budgets for mental health services.

Difficult as it may be to work out priorities from the variety of relevant criteria, any
rational consideration of the issues just mentioned offers the opportunity to improve on
arbitrary or merely historical allocation of resources. This is especially true if mental health
care is to get substantially more public resources: expansion in equal proportions of what-
ever is currently financed is unlikely to be either efficient or equitable. Needs-based alloca-
tion is a more equitable means for distributing resources, but it presupposes agreement on
a definition of “need”. Moreover, needs by themselves are not priorities, because not every
need corresponds to an effective intervention – apart from the fact that what people need,
and what they want or demand, may not coincide. This is a problem even for physical
health problems when the consumer is competent to express his or her demand; it be-
comes more complicated when some mental disorder limits that competence.

As emphasized above, financing intended for mental health has actually to be devoted
to services, and whether this occurs may depend on how funds are organized through
budgets or purchasing agreements. One technique for making that connection is to specify
some mental health services, chosen on the basis of the criteria just described, as part of an
overall package of basic or essential interventions which the public sector in effect promises
to finance, whether or not the budget specifies the amount to be devoted to each such
service. The same approach can in principle be used in the regulation of private insurance,
requiring insurers to include certain mental health services in the basic package that all
clients’ policies will cover. Because insurers have a strong incentive to select clients on the
basis of risk (and potential clients have a strong incentive to hide their known risks and
purchase insurance against them), it is much harder to enforce such a package in the pri-
vate than in the public sector. Nonetheless some countries – Brazil and Chile are examples
among middle-income countries – require private insurers to offer the same services that
are guaranteed by public finance. Whether such a course is feasible in much poorer coun-
tries is doubtful because of the much lower coverage of private insurance and the lower
regulatory capacity of governments. Deciding how far to try to impose public priorities on
private payers or providers is always a complex question, perhaps more so for mental health
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than for physical problems. Data from Atlas show that insurance as a primary source of
funding for mental health care is present only in about one-fifth of countries.

PURCHASING VERSUS PROVIDING: PUBLIC AND PRIVATE ROLES

The foregoing discussion emphasizes the financial role of the public sector, even when
it accounts for only a small share of total health spending, because that is where the desir-
able reforms in mental health seem easiest to undertake and because some features of
mental health services are particularly suited to public funding. But there is no necessary
connection between public money and public provision, although traditionally most gov-
ernments have spent most or all of their health funds on their own providing institutions.
Both because of the move towards decentralization and because giving public facilities a
monopoly on public resources removes any competitive stimulus to efficiency or more re-
sponsive service, there is an increasing split in some countries between purchasing and
provision of services, (WHO 2000c, Chapter 3).

While the theoretical benefits of introducing more competition and regulation as sub-
stitutes for direct public provision are clear, evidence on the success of such arrangements
is still scanty. Developing countries often lack the resources and experience to regulate
contractual arrangements between health care purchasers and providers, and to enforce
the delivery of the services agreed upon in the contract when these services are perceived to
be a low priority by the provider. Without such controls there is great potential for waste
and even fraud. If this is the case for contracts with service providers for general health
services, mental health services may be still more difficult to contract effectively because of
the greater difficulty of measuring outcomes. In countries where mental health services
have been previously unavailable or were only provided directly by the health department,
a separate detailed contract for mental health services may be necessary. For all these rea-
sons, separating funding from providing should be approached cautiously where mental
health services are concerned. Nonetheless it is worth considering whenever there are
nongovernmental or local government providers able to take over provision and there is
enough capacity to supervise them. In many countries, public health outpatient facilities
offer no mental health services because of a funding emphasis on hospital inpatient care.
Separation of funding and provision may therefore be especially valuable as a way to pro-
mote the desirable shift from public psychiatric hospitals to care provided in the commu-
nity. Shifting the public budget priority without involving nongovernmental providers may
even be essentially impossible because of internal resistance to innovation and lack of the
required skills and experience.

Where substantial private provision exists and is paid for privately without public fund-
ing or regulation, several problems arise that call for the exercise of stewardship. There is
likely to be inadequate referral between unregulated mental health service providers such
as traditional healers and outpatient mental health services located in primary care and
district hospitals. The poor may consume large amounts of low-quality mental health care
from unregulated private mental health care providers such as drug sellers, traditional healers,
and unqualified therapists. The inability of government health departments to enforce the
regulation of private outpatient services leaves users vulnerable to financial exploitation
and ineffective treatment procedures for mental ailments that are not addressed by the
public health system. Contracts for primary and secondary providers, guidelines for mental
health service items and costs, and accreditation of the different ambulatory mental health
care providers are potential responses to these problems that do not require governments
to expand spending massively or take on all the responsibility for provision.
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Governments should also consider regulating specific provider groups within the infor-
mal health sector, such as traditional healers. Such regulation might include the introduc-
tion of practice registration to protect patients from harmful interventions and to prevent
fraud and financial exploitation. Considerable progress in integrating traditional medicine
into general health policy is being made in China, Viet Nam and Malaysia (Bodekar 2001).

Managed care, an important health care delivery system in the United States, combines
the role of purchasing and financing health care for a defined population. A major concern
is that managed care concentrates more on cost reduction than on service quality, and that
it shifts the costs of care, for those who cannot afford insurance, from the public health
system to families or charitable institutions (Hoge et al. 1998; Gittelman 1998). For mental
and behavioural disorders, managed care efforts to date have often failed to provide an
adequate response to the need for medical treatment combined with a long-term social
support and rehabilitation strategy, although there have been some notable exceptions.
Furthermore, the expertise, skills, and comprehensiveness of services required by a man-
aged care system are beyond the current capabilities of most developing countries (Talbott
1999).

DEVELOPING HUMAN RESOURCES

In developing countries, the lack of specialists and health workers with the knowledge
and skills to manage mental and behavioural disorders is an important barrier to providing
treatment and care.

If health systems are to advance, time and energy need to be invested in assessing the
numbers and types of professionals and workers required in the years to come. The ratio of
mental health specialists to general health workers will vary according to existing resources
and approaches to care. With the integration of mental health care into the general health
system, the demand for generalists with training in mental health will increase and that for
specialists will decrease, although a critical mass of mental health specialists will always be
required to effectively treat and prevent these disorders.

There is a wide disparity in the type and numbers of the mental health workforce through-
out the world. The median number of psychiatrists varies from 0.06 per 100 000 population
in low income countries to 9 per 100 000 in high income countries (Figure 4.4). For psychi-
atric nurses, the median ranges from 0.1 per 100 000 in low income countries to 33.5 per
100 000 in high income countries (Figure 4.5). In almost half the world, there is fewer than
one neurologist per million people. The situation for providers of care for children and
adolescents is far worse.

The health workforce likely to be involved with mental health consists of general physi-
cians, neurologists and psychiatrists, community and primary health care workers, allied
mental health professionals (such as nurses, occupational therapists, psychologists and
social workers), as well as other groups such as the clergy and traditional healers. Tradi-
tional healers are the main source of assistance for at least 80% of rural inhabitants in
developing countries. They can be active case finders, and can facilitate referral and provide
counselling, monitoring and follow-up care. The adoption of a system of integrated com-
munity-based care will require a redefinition of the roles of many health providers. A gen-
eral health care worker may now have the additional responsibility of identifying and
managing mental and behavioural disorders in the community, including screening and
early intervention for tobacco, alcohol and other drug use, and a psychiatrist previously
working in an institution may need to provide more training and supervision when moved
to a community setting.
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Decentralization of mental health services is also likely to have an impact on roles and
responsibilities through the transfer of management and administration responsibilities to
the local level. Redefinition of roles needs to be explicit, in order to ensure that new respon-
sibilities are adopted more readily. Training is also required to provide the skills necessary to
carry out new roles and responsibilities. Undoubtedly, the changing of roles will bring is-
sues of power and control to the forefront, and these will act as barriers to change. For
example, psychiatrists perceive and resist their own loss of power when other less experi-
enced health workers are given the authority to manage mental disorders.

In developed and developing countries alike, undergraduate medical curricula need to
be updated to ensure that graduating physicians are skilled in diagnosing and treating
persons suffering from mental disorders. Recently Sri Lanka expanded the duration of train-
ing in psychiatry and included it as an examination subject in undergraduate medical edu-
cation. Allied health professionals, such as nurses and social workers, require training to
understand mental and behavioural disorders and the range of treatment options avail-
able, focusing on those areas most relevant to their work in the field. All courses should
incorporate the application of evidence-based psychosocial strategies, and skill-building in
the areas of administration and management, policy development and research methods.
In developing countries, higher level educational opportunities are not always available;
instead training is often undertaken in other countries. This has not always led to satisfac-
tory outcomes: many trainees sent abroad do not return to their own countries and conse-
quently their expertise is lost to the developing society. This needs to be addressed in the
long term, through the setting up of centres of excellence for training and education within
countries.

a Based on information from 177 Member States.

Source:  Mental health resources in the world. Initial results of Project Atlas (2001). Geneva, World Health Organization.

Figure 4.4  Number of psychiatrists per 100 000 population, 2000a
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One promising approach is the use of the Internet to provide training and quick feed-
back by specialists on clinical diagnosis and management matters. Internet access is in-
creasing rapidly in developing countries. Three years ago, only 12 countries in Africa had
Internet access; now it is available in all African capital cities. Training must now include the
use of information technology (Fraser et al. 2000).

PROMOTING MENTAL HEALTH

A wide range of strategies is available to improve mental health and prevent mental
disorders. These strategies can also contribute to the reduction of other problems such as
youth delinquency, child abuse, school dropout and work days lost to illness.

The most appropriate entry point for mental health promotion will depend both on
needs and on the social and cultural context. The scope and level of activities will vary from
local through to national levels as will the specific types of public health action taken (de-
velopment of services, policy, dissemination of information, advocacy and so on). Examples
are provided below of different entry points for intervention.

Interventions targeting factors determining or maintaining ill-health. Psychosocial and cog-
nitive development of babies and infants depend upon their interaction with their parents.
Programmes that enhance the quality of these relations can substantially improve the emo-
tional, social, cognitive and physical development of children. For example, the USA pro-
gramme Steps Towards Effective Enjoyable Parenting (STEEP) targeted first-time mothers
and others with parenting problems, particularly in families with a low educational level
(Erickson 1989). There was evidence of reductions in anxiety and depression in mothers,

a Based on information from 157 Member States.

Source:  Mental health resources in the world. Initial results of Project Atlas (2001). Geneva, World Health Organization.

Figure 4.5  Number of psychiatric nurses per 100 000 population, 2000a

Number per 100 000 population
 0–1

 1.1–10

 10.1–50

 >50

 No data available



98 The World Health Report 2001

better-organized family life, and the creation of more stimulating environments for chil-
dren.

Interventions targeting population groups. By 2025, there will be 1.2 billion people in the
world who are over 60 years of age, close to three-quarters of them in the developing
world. But if ageing is to be a positive experience it must be accompanied by improvements
in the quality of life of those who have reached old age.

Interventions targeting particular settings. Schools are crucial in preparing children for life,
but they need to be more involved in fostering healthy social and emotional development.
Teaching life-skills such as problem-solving, critical thinking, communication, interper-
sonal relations, empathy, and methods to cope with emotions will enable children and
adolescents to develop sound and positive mental health (Mishara & Ystgaard 2000).

A child-friendly school policy which encourages tolerance and equality between boys
and girls and different ethnic, religious and social groups will promote a sound psychoso-
cial environment (WHO 1990). It promotes active involvement and cooperation, avoids the
use of physical punishment, and does not tolerate bullying. It helps to establish connec-
tions between school and family life, encourages creativity as well as academic abilities, and
promotes the self-esteem and self-confidence of children.

RAISING PUBLIC AWARENESS

The single most important barrier to overcome in the community is the stigma and
associated discrimination towards persons suffering from mental and behavioural disor-
ders.

Tackling stigma and discrimination requires a multilevel approach involving education
of health professionals and workers, the closing down of psychiatric institutions which
serve to maintain and reinforce stigma, the provision of mental health services in the com-
munity, and the implementation of legislation to protect the rights of the mentally ill. Fighting
stigma also requires public information campaigns to educate and inform the community
about the nature, extent and impact of mental disorders in order to dispel common myths
and encourage more positive attitudes and behaviours.

ROLE OF THE MASS MEDIA

The various forms of the mass media can be used to foster more positive community
attitudes and behaviours towards people with mental disorders. Action can be taken to
monitor, remove or prevent the use of images, messages or stories in the media that poten-
tially would have negative consequences for persons suffering from mental and behav-
ioural disorders. The media can also be used to inform the public, to persuade or motivate
individual attitude and behaviour change, and to advocate for change in social, structural
and economic factors that influence mental and behavioural disorders. Advertising, although
expensive, is useful for increasing awareness of issues and events and for neutralizing
misperceptions. Publicity is a relatively cheaper way to create news to attract the attention
of the public and to frame issues and actions to achieve advocacy. The placement of educa-
tional health or social messages in the entertainment media (so-called “edutainment”), is
useful for promoting change in attitudes, beliefs and behaviours.

Examples of public information campaigns which have used the media to overcome
stigma include “Changing minds – every family in the land” by the Royal College of Psy-
chiatrists in the UK and the World Psychiatric Association’s campaign “Open the doors”
(see Box 4.9).
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The Internet is a powerful tool for communication and accessing mental health infor-
mation. It is increasingly being used as a means to inform and educate patients, students,
health professionals, consumer groups, nongovernmental organizations and the popula-
tion at large about mental health; to host self-help and discussion groups; and to provide
clinical care. With the Internet as source of information, the community will be more knowl-
edgeable and as a consequence will have greater expectations regarding the treatment and
care they receive from providers. On the negative side, they will have to analyse and under-
stand a vast amount of complex literature, of varying degrees of accuracy (Griffiths &
Christensen 2000). Increasingly, Internet users will expect to receive easy access to treat-
ment and consultation from health professionals, including mental health care providers,
ranging from simple inquiries to more sophisticated video-based consultations or
telemedicine.

Major challenges are to use this information technology to benefit mental health in
developing countries. This requires improved access to the Internet (fewer than one million
people of a total of 700 million have access to it in Africa) and the availability of mental
health information in a variety of languages.

USING COMMUNITY RESOURCES TO STIMULATE CHANGE

Although stigma and discrimination have their origin in the community, it should not
be forgotten that the community can also be an important resource and setting for tackling
their causes and effects and, more generally, for improving the treatment and care provided
to persons suffering from mental and behavioural disorders.

The role of the community can range from the provision of self-help and mutual aid to
lobbying for changes in mental health care and resources, carrying out educational activi-
ties, participating in the monitoring and evaluation of care, and advocacy to change atti-
tudes and reduce stigma.

Nongovernmental organizations are also a valuable community resource for mental
health. They are often more sensitive to local realities than are centrally driven programmes,

Box 4.9  Fighting stigma

“Open the doors” is the first-ever
global programme against stigma
and discrimination associated
with schizophrenia. Launched by
the World Psychiatric Association
in 1999,1,2 the goals are to increase
awareness and knowledge about
the nature of schizophrenia and
treatment options; to improve
public attitudes to people who
have or have had schizophrenia
and their families; and to generate
action to eliminate stigma, dis-
crimination and prejudice.

The Association has produced a
step-by-step guide to developing an
anti-stigma programme, and re-
ports on the experience of countries
that have undertaken the pro-
gramme, as well as collecting infor-
mation from around the world on
other anti-stigma efforts. The mate-
rials have been put to trial use in
Austria, Canada, China, Egypt, Ger-
many, Greece, India, Italy and Spain,
and other sites are starting to work
on the programme as well. In each
of the sites, a programme group has
been established involving repre-

sentatives of government and
nongovernmental organizations,
journalists, health care professionals,
members of patient and family or-
ganizations, and others committed
to fighting stigma and discrimina-
tion. The results of programmes
from different countries are added
to the global database, so that fu-
ture efforts benefit from previous
experience. In addition, the Associa-
tion has produced a compendium of
the latest information available on
the diagnosis and treatment of
schizophrenia, and strategies for re-

integration of affected individuals
into the community.

The stigma attached to schizo-
phrenia creates a vicious cycle of
alienation and discrimination –
leading to social isolation, inabil-
ity to work, alcohol or drug abuse,
homelessness, or excessive insti-
tutionalization – which decreases
the chance of recovery and nor-
mal life. “Open the doors” will al-
low people with schizophrenia to
return to their families and to
school or the workplace, and to
face the future with hope.

1 Sartorius N (1997). Fighting schizophrenia and its stigma. A new World Psychiatric Association educational programme. British Journal of Psychiatry, 170: 297.
2 Sartorius N (1998a). Stigma: what can psychiatrists do about it? The Lancet, 352(9133): 1058–1059.
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and are usually strongly committed to innovation and change. International
nongovernmental organizations help in the exchange of experiences and function as pres-
sure groups, while nongovernmental organizations in countries are responsible for many
of the innovative programmes and solutions at the local level. They often play an extremely
important role in the absence of a formal or well-functioning mental health system, filling
the gap between community needs and available community services and strategies (see
Box 4.10).

Consumer groups have emerged as a powerful, vocal and active force, often dissatisfied
with the established provision of care and treatment. These groups have been instrumental
in reforming mental health (WHO 1989). There now exist in many parts of the world a
large number of consumer associations with interests, commitments and involvement in
the mental health area. They range from informal loose groupings to fully fledged constitu-
tionally and legally created organizations. Although they have differing aims and objec-
tives, they all strongly advocate the consumer’s viewpoint.

Authorities responsible for delivering services, treatment and care are accountable to
the consumers of the system. One important step towards achieving accountability is to
involve consumers in the creation of services, in reviewing hospital standards, and in the
development and implementation of policy and legislation.

In many developing countries, families play a key role in caring for the mentally ill and
in many ways they are the primary care providers. With the gradual closure of mental hos-
pitals in countries with developed systems of care, responsibilities are also shifting to fami-
lies. Families can have a positive or negative impact by virtue of their understanding,
knowledge, skills and ability to care for the person affected by mental disorders. For these
reasons, an important community-based strategy is to help families to understand the ill-
ness, encourage medication compliance, recognize early signs of relapse, and ensure swift

Box 4.10  The Geneva Initiative

The Geneva Initiative on Psy-
chiatry was founded in 1980 to
combat the political abuse of psy-
chiatry as a tool of repression. De-
spite its name, the international
Initiative is based in the Nether-
lands.

The All-Union Society of Psychia-
trists and Neuropathologists
(AUSPN) of the former USSR with-
drew from the World Psychiatric
Association (WPA) in early 1983 in
response to pressure from cam-
paigns by the Geneva Initiative,
and in 1989 the WPA Congress set
strict conditions for its return. The
Russian Federation acknowledged
that psychiatry had been abused
for political purposes and invited

the WPA to send a team of observ-
ers to Russia. At the same time, in-
creasing numbers of psychiatrists
contacted the Geneva Initiative to
assist them in reforming mental
health care. By then, the situation
was changing dramatically: in the
preceding two years, virtually all
political prisoners had been released
from prisons, camps, exile and psy-
chiatric hospitals.

Between 1989 and 1993 the Ini-
tiative concentrated on a few East-
ern European countries, particularly
Romania and Ukraine. It became
clear that a new approach to the
mental health reform movement
was needed. Though many reforms
had been undertaken throughout

the region and many people had
acquired new skills and knowledge,
no links existed among the reform-
ers, and there was a lack of trust and
unity. With financial support from
the Soros Foundation, the first meet-
ing of Reformers in Psychiatry was
organized in Bratislava, Slovakia, in
September 1993. Since then, over 20
similar network meetings have
taken place.

Today, the Network of Reformers
unites some 500 mental health re-
formers in 29 countries of Central
and Eastern Europe and the newly
independent states, and has links
with over 100 nongovernmental
mental health organizations. Its
members are psychiatrists, psy-

chologists, psychiatric nurses, so-
cial workers, sociologists, lawyers,
relatives of people with mental
disorders, and a growing number
of consumers of mental health
services. Mostly through this Net-
work, the Geneva Initiative now
operates in over 20 countries,
where it manages about 150
projects.

The Geneva Initiative strives for
structural improvement, and thus
concentrates on programmes
concerned with reform of policy,
institutional care and education. It
aims to combat inertia and to
achieve sustainability and main-
tain funding. Last year, the Initia-
tive was awarded the Geneva Prize
for Human Rights in Psychiatry.

More information about the Initiative can be found on the web site http://www.geneva-initiative.org/geneva/index.htm
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resolution of crisis. This will lead to better recovery, and reduce social and personal disabil-
ity. Visiting community nurses and other health workers can provide an important sup-
portive role, as can networks of self-help groups for families and direct financial support.

A couple of cautionary notes are warranted. First, the erosion of the extended family in
developing countries, coupled with migration to cities, presents a challenge to planners to
utilize this resource for the care of patients. Second, when the family environment is not
conducive to good quality care and support, and in fact may be damaging, a family solution
may not be a viable option.

INVOLVING OTHER SECTORS

War, conflict, disasters, unplanned urbanization, and poverty are not only important
determinants of mental ill-health but are also significant barriers to reducing the treatment
gap. For example, war and conflict can destroy national economies and health and welfare
systems, and can traumatize entire populations. With poverty comes an increased need for
health and community services but a limited budget to develop comprehensive mental
health services at the national level and a reduced ability to pay for these services at the
individual level.

Mental health policy can partially address the effects of environmental determinants by
meeting the special needs of vulnerable groups and ensuring that strategies are in place to
prevent exclusion. But because many of the macro-determinants of mental health cut across
almost all government departments, the extent of improvement in mental health of a popu-
lation is also in part determined by the policies of other government departments. In other
words, other government departments are responsible for some of the factors involved in
mental and behavioural disorders, and should take responsibility for some of the solutions.

Intersectoral collaboration between government departments is fundamental in order
for mental health policies to benefit from mainstream government programmes (see Table
4.2). In addition, mental health input is required to ensure that all government activities
and policies contribute to and do not detract from mental health. Policies should be ana-
lysed for their mental health implications before being implemented, and all government
policies should address the specific needs and issues of persons suffering from mental
disorders. Some examples are provided below.

LABOUR AND EMPLOYMENT

The work environment should be free from all forms of discrimination as well as sexual
harassment. Acceptable working conditions have to be defined and mental health services
provided, either directly or indirectly through employee assistance programmes. Policies
should maximize employment opportunities for the population as a whole, and retain peo-
ple in the workforce, particularly because of the association between job loss and the in-
creased risk of mental disorders and suicide. Work should be used as a mechanism to
reintegrate persons with mental disorders into the community. People with severe mental
disorders have higher unemployment rates than people with physical disabilities. Govern-
ment policy can be instrumental in providing incentives for employers to employ persons
with severe mental disorders and enforcing anti-discrimination policy. In some countries,
employers are obliged to hire a certain percentage of disabled persons as part of their
workforce. If they fail to do so, a fine can be imposed.
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COMMERCE AND ECONOMICS

Some economic policies may negatively affect the poor, or lead to increased rates of
mental disorders and suicide. Many of the economic reforms under way in countries have
as a major goal the reduction of poverty. Given the association between poverty and men-
tal health, it might be expected that these reforms would reduce mental problems. How-
ever, mental disorders are not only related to absolute poverty levels but also to relative
poverty. The mental health imperatives are clear: inequalities must be reduced as part of
strategies to increase absolute levels of income.

A second challenge is the potential adverse consequences of economic reform on un-
employment rates. In many countries undergoing major economic restructuring, for exam-
ple, Hungary (Kopp et al. 2000) and Thailand (Tangchararoensathien et al. 2000), reform
has led to high job losses and an associated increase in the rates of mental disorders and
suicides. Any economic policy involving restructuring must be evaluated in terms of its
potential impact on employment rates. If there are potentially adverse consequences, then
these policies need to be reconsidered or strategies need to be put in place to minimize the
impact.

Table 4.2 Intersectoral collaboration for mental health

Government sector

Labour and employment

Commerce

Education

Housing

Social welfare services

Criminal justice system

Opportunities for improving mental health

• Create a positive work environment free from discrimination, with acceptable
working conditions and employee assistance programmes

• Integrate people with severe mental illness into the workforce
• Adopt policies that encourage high levels of employment, maintain people within

the workforce, and assist the unemployed

• Adopt policies of economic reform which reduce relative poverty as well as
absolute poverty

• Analyse and correct any potentially negative impact of economic reform on
unemployment rates

• Implement policies to prevent attrition before completion of secondary school
education

• Introduce anti-discrimination policies in schools
• Incorporate life skills into the curriculum, to ensure child-friendly schools
• Address the requirements of children with special needs, e.g. those with learning

disabilities

• Give priority to housing people with mental disorders
• Establish housing facilities (such as halfway houses)
• Prevent discrimination in location of housing
• Prevent geographical segregation

• Consider the presence and severity of mental illness as priority factors for the
receipt of social welfare benefits

• Make benefits available to family members when they are the main carers
• Train the staff of social welfare services

• Prevent the inappropriate imprisonment of people with mental disorders
• Make treatment for mental and behavioural disorders available within prisons
• Reduce the mental health consequences of confinement
• Train staff throughout the criminal justice system
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EDUCATION

An important determinant of mental health is education. While current efforts focus on
increasing the numbers of children attending and completing primary school, the main
risk for mental health is more likely to result from a lack of secondary-school education
(10–12 years of schooling) (Patel 2001). Strategies for education therefore need to prevent
attrition prior to the completion of secondary school. The relevance of the type of education
offered, freedom from discrimination at school, and the needs of special groups, for exam-
ple children with learning disabilities, also need to be considered.

HOUSING

Housing policy can support mental health policy by giving priority to mentally ill people
in state housing schemes, providing subsidized housing schemes and, where practical,
mandating local authorities to establish a range of housing facilities such as halfway homes
and long-stay supported homes. Most importantly, housing legislation must include provi-
sions to prevent the geographical segregation of mentally ill people. This requires specific
provisions to prevent discrimination in siting and allocation of housing as well as health
facilities for persons with mental disorders.

OTHER SOCIAL WELFARE SERVICES

The type, range and extent of other social welfare services varies across and within coun-
tries and is partly dependent on levels of income and the general attitude of the community
towards groups in need.

Policies for social welfare benefits and services should incorporate a number of strate-
gies. First, the disability resulting from mental illness should be one of the factors taken into
account in setting priorities among groups receiving social welfare benefits and services.
Second, under some circumstances, social welfare benefits should also be available to fami-
lies that provide the care and support to family members suffering from mental and behav-
ioural disorders. Third, staff working in the various social services need to be equipped with
the knowledge and skills to recognize and assist people with mental disorders as part of
their daily work. In particular they should be able to evaluate when and how to refer the
more severe problems to specialized services. Fourth, welfare benefits and services need to
be mobilized for groups likely to be adversely affected by the implementation of economic
policy.

CRIMINAL JUSTICE SYSTEM

People with mental disorders often come into contact with the criminal justice system.
In general, there is an over-representation of people with mental disorders and vulnerable
groups in prisons, in a number of cases because of lack of services, because their behaviour
is seen as disorderly and because of other factors such as drug-related crime and driving
under the influence of alcohol. Policies should be put in place to prevent the inappropriate
imprisonment of the mentally ill and to facilitate their referral or transfer to treatment cen-
tres instead. Furthermore, treatment and care for mental and behavioural disorders should
be routinely available within prisons, even when imprisonment is appropriate. Interna-
tional standards with regard to the treatment of prisoners are set out in the Standard Mini-
mum Rules for the Treatment of Prisoners which provide that the services of at least one
qualified medical officer “who should have some knowledge of psychiatry” shall be avail-
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able at every institution (adopted by the First United Nations Congress on the Prevention
of Crime and the Treatment of Prisoners in 1955 and approved by the Economic and Social
Council in 1957 and 1977).

Policy concerning the confinement of vulnerable groups needs to be examined in rela-
tion to the increased risk of suicide, and there needs to be a training strategy to improve the
knowledge and skills of staff in the criminal justice system to enable them to manage men-
tal and behavioural disorders.

PROMOTING RESEARCH

 Although knowledge of mental and behavioural disorders has increased over the years,
there still remain many unknown variables which contribute to the development of mental
disorders, their course and their effective treatment. Alliances between public health agen-
cies and research institutions in different countries will facilitate the generation of knowl-
edge to help in understanding better the epidemiology of mental disorders, and the efficacy,
effectiveness and cost-effectiveness of treatments, services and policies.

EPIDEMIOLOGICAL RESEARCH

Epidemiological data are essential for setting priorities within health and within mental
health, and for designing and evaluating public health interventions. Yet there is a paucity
of information on prevalence and the burden of major mental and behavioural disorders in
all countries, particularly in developing countries. Similarly, longitudinal studies examining
the course of major mental and behavioural disorders and their relationship with psycho-
social, genetic, economic and other environmental determinants are lacking. Epidemiol-
ogy, amongst other things, is also an important tool for advocacy, but the fact remains that
many countries lack data to support advocacy for mental health.

TREATMENT, PREVENTION AND PROMOTION OUTCOME RESEARCH

The burden of mental and behavioural disorders will only be reduced if effective inter-
ventions are developed and disseminated. Research is needed to develop more effective
drugs which are specific in their action and which have fewer adverse side-effects, more
effective psychological and behavioural treatments, and more effective prevention and pro-
motion programmes. Research is also needed on their cost-effectiveness. More knowledge
is required to understand what treatment, either singly or in combination, works best and
for whom. Adherence to a treatment, prevention or promotion programme can directly
affect outcomes, and research is also needed to help understand those factors affecting
adherence. This would include examination of factors related to: the beliefs, attitudes and
behaviours of patients and providers; the mental and behavioural disorder itself; the com-
plexity of the treatment regime; the service delivery system, including access and treatment
affordability; and some of the broad determinants of mental health and ill-health, for ex-
ample, poverty.

There remains a knowledge gap concerning the efficacy and effectiveness of a range of
pharmacological, psychological and psychosocial interventions. While efficacy research re-
fers to the examination of an intervention’s effect under highly controlled experimental
conditions, effectiveness research examines the effects of interventions in those settings or
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conditions in which the intervention will ultimately be delivered. Where there is an estab-
lished knowledge base concerning the efficacy of treatments, as is the case for a number of
psychotropic drugs, there needs to be a shift in research emphasis towards the conduct of
effectiveness research. In addition, there is an urgent need to carry out implementation or
dissemination research into those factors likely to enhance the uptake and utilization of ef-
fective interventions in the community.

POLICY AND SERVICE RESEARCH

Mental health systems are undergoing major reforms in many countries, including
de-institutionalization, the development of community-based services, and integration into
the overall health system. Interestingly, these reforms were initially stimulated by ideology,
the development of new pharmacological and psychotherapeutic treatment models, and
the belief that alternative forms of community treatment would be more cost-effective.
Fortunately there is now an evidence base, derived from a number of controlled studies,
demonstrating the effectiveness of these policy objectives. Most of the research to date has,
however, been generated in industrialized countries and it is questionable whether results
can be generalized to developing countries. Research is therefore needed to guide reform
activities in developing countries.

Given the critical importance of human resources for administering treatments and de-
livering services, research needs to examine the training requirements for mental health
providers. In particular, there is a need for controlled research on the longer term impact of
training strategies, and the differential effectiveness of training strategies for different health
providers working at different levels of the health system.

Research is also needed to understand better the important role played by the informal
sector and if, how and in what ways the involvement of the traditional healers can either
enhance or adversely affect treatment outcomes. For example, how can primary health care
staff better collaborate with traditional healers in order to improve access, identification
and successful treatment of persons suffering from mental and behavioural disorders? More
research is required to understand better the effects of different types of policy decisions on
access, equity and treatment outcomes, both overall and for the most disadvantaged groups.
Examples of research areas include the type of contracting arrangement between purchas-
ers and providers that would lead to better mental health service delivery and patient out-
comes, the impact of different methods of provider reimbursement schemes on access and
use of mental health services, and the impact of integrating budgets for mental health into
general health financing systems.

ECONOMIC RESEARCH

Economic evaluations of treatment, prevention and promotion strategies will provide
useful information to support rational planning and choice of interventions. Although there
have been some economic evaluations of interventions for mental and behavioural disor-
ders (for example, schizophrenia, depressive disorders and dementia), economic evalua-
tions of interventions in general tend to be scarce. Again the overwhelming majority come
from industrialized countries.

In all countries, there is a need for more research on the costs of mental illness and for
economic evaluations of treatment, prevention and promotion programmes.
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RESEARCH IN DEVELOPING COUNTRIES AND
CROSS-CULTURAL COMPARISONS

In many developing countries there is a notable lack of scientific research on mental
health epidemiology, services, treatment, prevention and promotion, and policy. Without
such research, there is no rational basis to guide advocacy, planning and intervention (Sar-
torius 1998b, Okasha & Karam 1998).

Despite many similarities of mental problems and services across countries, the cultural
context in which they occur can differ substantially. Just as programmes need to be cultur-
ally informed, so does research. Research tools and methods should not be imported from
one country to another without careful analysis of the influence and effect of cultural fac-
tors on their reliability and validity.

WHO has developed a number of transcultural research tools and methods including
the Present State Examination (PSE), Schedule for Comprehensive Assessment in Neu-
ropsychiatry (SCAN), Composite International Diagnostic Interview (CIDI), Self Reporting
Questionnaire (SRQ), International Personality Disorder Examination (IPDE), Diagnostic
Criteria for Research (ICD-10DCR), World Health Organization Quality of Life Instrument
(WHOQOL), and World Health Organization Disability Assessment Schedule (WHODAS)
(Sartorius & Janca 1996). These and other scientific tools need to be further developed to
allow valid international comparisons that will help in understanding the commonalities
and differences in the nature of mental disorders and their management across different
cultures.

One lesson of the past 50 years is that tackling mental disorders involves not only public
health but also science and politics. What can be achieved by good public health policy and
science can be destroyed by politics. If the political environment is supportive of mental
health, science is still needed to advance understanding of the complex causes of mental
disorders, and to improve their treatment.
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CHAPTER FIVE

�he �ay �orward

107

Governments have a responsibility to give priority to mental health. In addi-

tion, international support is essential for many countries to initiate mental

health programmes. The actions to be taken in each country will depend on the

resources available and the current status of mental health care. In general, the

report recommends: providing treatment for mental disorders within primary

care; ensuring that psychotropic drugs are available; replacing large custodial

mental hospitals by community care facilities backed by general hospital psy-

chiatric beds and home care support; launching public awareness campaigns to

overcome stigma and discrimination; involving communities, families and con-

sumers in decision-making on policies and services; establishing national poli-

cies, programmes and legislation; training mental health professionals; linking

mental health with other social sectors; monitoring mental health; and sup-

porting research.
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5

THE WAY FORWARD

PROVIDING EFFECTIVE SOLUTIONS

� his report has shown that there have been major advances in the understanding of
mental health and its inseparable relationship with physical health. This new under-

standing makes a public health approach to mental health not only desirable, but feasible.
This report has also described the magnitude and burden of mental disorders, establish-

ing that they are common – affecting at least a quarter of all people at some time during
their lives – and occur in all societies. Notably, it has shown that mental disorders are even
more common among the poor, the elderly, people affected by conflicts and disasters, and
those who are physically ill. The burden on these people, and their families, in terms of
human suffering, disability and economic costs, is massive.

Effective solutions for mental disorders are available. Advances in medical and psycho-
social treatment mean that most individuals and families can be helped. Some mental
disorders can be prevented, while most can be treated. Enlightened mental health policy
and legislation – supported by training of professionals and adequate and sustainable fi-
nancing – can help deliver appropriate services to those who need them at all levels of
health care.

Only a few countries have adequate mental health resources. Some have almost none.
The already large inequalities between and within countries in terms of overall health care
are even greater for mental health care. Urban populations, and in particular the rich, have
the greatest access, leaving essential services beyond the reach of vast populations. And for
the mentally ill, human rights violations are commonplace.

There is a clear need for global and national initiatives to address these issues.
The recommendations for action contained here are based on two levels of evidence.

The first is the cumulative experience of developing mental health care across many coun-
tries at various resource levels. Some of this experience has been illustrated earlier in Chap-
ters 3 and 4, and includes the observation of successes and failures of initiatives, many of
them supported by WHO, in a wide variety of settings.

The second level of evidence comes from scientific research available in the interna-
tional and national literature. Though operational research in mental health service devel-
opment is in its infancy, some initial evidence is available on the benefits of mental health
programme development. Most of the available research is from high income countries,
though some studies have been done in low income countries during recent years.
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Actions can have benefits at many levels. These include direct benefits of services in
alleviating the symptoms associated with mental disorders, decreasing the overall burden
of these diseases by reducing mortality (for example, from suicide) and disability, and in
improving the functioning and quality of life of sufferers and their families. There is also the
possibility of economic benefits (through enhanced productivity) by providing timely serv-
ices, though the evidence for this is still scanty.

Countries have the responsibility to give priority to mental health in their health plan-
ning and to implement the recommendations given below. In addition, international sup-
port is essential for many countries to initiate mental health programmes. This support
from development agencies should include technical assistance as well as funding.

OVERALL RECOMMENDATIONS

This report makes ten overall recommendations.

1. PROVIDE TREATMENT IN PRIMARY CARE

The management and treatment of mental disorders in primary care is a fundamental
step which enables the largest number of people to get easier and faster access to services
– it needs to be recognized that many are already seeking help at this level. This not only
gives better care; it cuts wastage resulting from unnecessary investigations and inappropri-
ate and non-specific treatments. For this to happen, however, general health personnel
need to be trained in the essential skills of mental health care. Such training ensures the
best use of available knowledge for the largest number of people and makes possible the
immediate application of interventions. Mental health should therefore be included in train-
ing curricula, with refresher courses to improve the effectiveness of the management of
mental disorders in general health services.

2. MAKE PSYCHOTROPIC DRUGS AVAILABLE

Essential psychotropic drugs should be provided and made constantly available at all
levels of health care. These medicines should be included in every country’s essential drugs
list, and the best drugs to treat conditions should be made available whenever possible. In
some countries, this may require enabling legislation changes. These drugs can ameliorate
symptoms, reduce disability, shorten the course of many disorders, and prevent relapse.
They often provide the first-line treatment, especially in situations where psychosocial in-
terventions and highly skilled professionals are unavailable.

3. GIVE CARE IN THE COMMUNITY

Community care has a better effect than institutional treatment on the outcome and
quality of life of individuals with chronic mental disorders. Shifting patients from mental
hospitals to care in the community is also cost-effective and respects human rights. Mental
health services should therefore be provided in the community, with the use of all available
resources. Community-based services can lead to early intervention and limit the stigma of
taking treatment. Large custodial mental hospitals should be replaced by community care
facilities, backed by general hospital psychiatric beds and home care support, which meet
all the needs of the ill that were the responsibility of those hospitals. This shift towards
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community care requires health workers and rehabilitation services to be available at com-
munity level, along with the provision of crisis support, protected housing, and sheltered
employment.

4. EDUCATE THE PUBLIC

Public education and awareness campaigns on mental health should be launched in all
countries. The main goal is to reduce barriers to treatment and care by increasing aware-
ness of the frequency of mental disorders, their treatability, the recovery process and the
human rights of people with mental disorders. The care choices available and their benefits
should be widely disseminated so that responses from the general population, profession-
als, media, policy-makers and politicians reflect the best available knowledge. This is al-
ready a priority for a number of countries, and national and international organizations.
Well-planned public awareness and education campaigns can reduce stigma and discrimi-
nation, increase the use of mental health services, and bring mental and physical health
care closer to each other.

5. INVOLVE COMMUNITIES, FAMILIES AND CONSUMERS

Communities, families and consumers should be included in the development and de-
cision-making of policies, programmes and services. This should lead to services being
better tailored to people’s needs and better used. In addition, interventions should take
account of age, sex, culture and social conditions, so as to meet the needs of people with
mental disorders and their families.

6. ESTABLISH NATIONAL POLICIES, PROGRAMMES AND LEGISLATION

Mental health policy, programmes and legislation are necessary steps for significant and
sustained action. These should be based on current knowledge and human rights consid-
erations. Most countries need to increase their budgets for mental health programmes
from existing low levels. Some countries that have recently developed or revised their policy
and legislation have made progress in implementing their mental health care programmes.
Mental health reforms should be part of the larger health system reforms. Health insurance
schemes should not discriminate against persons with mental disorders, in order to give
wider access to treatment and to reduce burdens of care.

7. DEVELOP HUMAN RESOURCES

Most developing countries need to increase and improve training of mental health pro-
fessionals, who will provide specialized care as well as support the primary health care
programmes. Most developing countries lack an adequate number of such specialists to
staff mental health services. Once trained, these professionals should be encouraged to
remain in their country in positions that make the best use of their skills. This human
resource development is especially necessary for countries with few resources at present.
Though primary care provides the most useful setting for initial care, specialists are needed
to provide a wider range of services. Specialist mental health care teams ideally should
include medical and non-medical professionals, such as psychiatrists, clinical psycholo-
gists, psychiatric nurses, psychiatric social workers and occupational therapists, who can
work together towards the total care and integration of patients in the community.
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8. LINK WITH OTHER SECTORS

Sectors other than health, such as education, labour, welfare, and law, and
nongovernmental organizations should be involved in improving the mental health of com-
munities. Nongovernmental organizations should be much more proactive, with better-
defined roles, and should be encouraged to give greater support to local initiatives.

9. MONITOR COMMUNITY MENTAL HEALTH

The mental health of communities should be monitored by including mental health
indicators in health information and reporting systems. The indices should include both
the numbers of individuals with mental disorders and the quality of their care, as well as
some more general measures of the mental health of communities. Such monitoring helps
to determine trends and to detect mental health changes resulting from external events,
such as disasters. Monitoring is necessary to assess the effectiveness of mental health pre-
vention and treatment programmes, and it also strengthens arguments for the provision of
more resources. New indicators for the mental health of communities are necessary.

10. SUPPORT MORE RESEARCH

More research into biological and psychosocial aspects of mental health is needed in
order to increase the understanding of mental disorders and to develop more effective
interventions. Such research should be carried out on a wide international basis to under-
stand variations across communities and to learn more about factors that influence the
cause, course and outcome of mental disorders. Building research capacity in developing
countries is an urgent need.

ACTION BASED ON RESOURCE REALITIES

While they are generally applicable, most of the above recommendations may appear to
be far beyond the resources of many countries. But there is something here for everyone.
With this in mind, three separate scenarios are provided to help guide developing countries
in particular towards what is possible within their resource limitations. The scenarios can
be used to identify specific actions. As well as being relevant to individual countries, they
are also intended to be relevant to different population groups within those countries. This
recognizes that there are disadvantaged areas or groups in all countries, even those which
have the best resources and services.

SCENARIO A (LOW LEVEL OF RESOURCES)

This scenario refers mostly to low income countries where mental health resources are
completely absent or very limited. Such countries have no mental health policy, programmes
or appropriate legislation; or, if they exist, they are outdated and not implemented effec-
tively. Governmental finances available to mental health are tiny, often less than 0.1% of
the total health budget. There are no psychiatrists or psychiatric nurses, or very few of them
for large populations. Specialized inpatient care facilities, if they exist, do so as centralized
mental hospitals, which serve more for custodial care than mental health care, and often
have less than one place per 10 000 population. There are no mental health services in
primary or community care, and essential psychotropic drugs are seldom available. Mental
health is not a part of epidemiological and health reporting systems.
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While this scenario applies mostly to low income countries, in many high income coun-
tries essential mental health services remain beyond the reach of rural populations, indig-
enous groups and others. In brief, scenario A is characterized by low awareness and low
availability of services.

What can be done in such circumstances? Even with very limited resources, countries
can immediately recognize mental health as an integral part of general health, and begin to
organize the basic mental health services as a part of primary health care. This need not be
a costly exercise, and it would be greatly enhanced by the provision of essential neuropsy-
chiatric drugs and in-service training of all general health personnel.

SCENARIO B (MEDIUM LEVEL OF RESOURCES)

In countries in this scenario, some resources are available for mental health, such as
centres for treatment in big cities or pilot programmes for community care. But these re-
sources do not provide even essential mental health services to the total population. These
countries are likely to have mental health policies, programmes and legislation, but they
are often not fully implemented. The government budget for mental health is less than 1%
of the total health budget. There are inadequate numbers of mental health specialists, such
as psychiatrists and psychiatric nurses, to serve the population. Primary care providers are
largely untrained in mental health care. Specialized care facilities have fewer than five places
per 10 000 population, and most of these are in large and centralized mental hospitals.
Availability of psychotropic drugs and treatment for major mental disorders in primary care
is limited and community mental health programmes are scarce. Admission and discharge
records from mental hospitals provide the only information available in health reporting
systems. To summarize, scenario B is characterized by medium awareness and medium
access to mental health care.

For these countries the immediate action should be to enlarge mental health services to
cover the total population. This can be done by extending training to all health personnel
on essential mental health care, providing neuropsychiatric drugs in all health facilities, and
bringing all of these activities under a mental health policy. A start should be made on
closing down custodial hospitals and building community care facilities. Mental health
care can be introduced in workplaces and schools.

SCENARIO C (HIGH LEVEL OF RESOURCES)

This scenario relates mostly to industrialized countries with a relatively high level of
resources for mental health. Mental health policies, programmes and legislation are imple-
mented reasonably effectively. The proportion of the total health budget allocated to men-
tal health is 1% or more, and there are adequate numbers of specialized mental health
professionals. Most primary care providers are trained in mental health care. Efforts are
made to identify and treat major mental disorders in primary care, though effectiveness
and coverage may be inadequate. Specialized care facilities are more comprehensive, but
most may still be located in mental hospitals. Psychotropic drugs are readily available and
community-based services are generally available. Mental health forms a part of health
information systems, although only a few indicators may be included.

Even in these countries there are many barriers to the utilization of the available serv-
ices. People with mental disorders and their families experience stigma and discrimination.
Insurance policies fail to provide cover for the care of people with mental disorders to the
same extent as for those with physical illness.
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1. Provide treatment in
primary care

2. Make psychotropic drugs
available

3. Give care in the community

4. Educate the public

5. Involve communities,
families and consumers

6. Establish national policies,
programmes and legislation

7. Develop human resources

8. Link with other sectors

9. Monitor community mental
health

10. Support more research

Scenario C:
High level of resources

Scenario B:
Medium level of resources

Scenario A:
Low level of resources

• Improve effectiveness of manage-
ment of mental disorders in primary
health care

• Improve referral patterns

• Provide easier access to newer
psychotropic drugs under public or
private treatment plans

• Close down remaining custodial
mental hospitals

• Develop alternative residential
facilities

• Provide community care facilities
(100% coverage)

• Give individualized care in the
community to people with serious
mental disorders

• Launch public campaigns for the
recognition and treatment of
common mental disorders

• Foster advocacy initiatives

• Ensure fairness in health care
financing, including insurance

• Train specialists in advanced
treatment skills

• Provide special facilities in schools
and the workplace for mentally
disordered people

• Initiate evidence-based mental
health promotion programmes in
collaboration with other sectors

• Develop advanced mental health
monitoring systems

• Monitor effectiveness of preventive
programmes

• Extend research on the causes of
mental disorders

• Carry out research on service
delivery

• Investigate evidence on the
prevention of mental disorders

• Develop locally relevant training
materials

• Provide refresher training to primary
care physicians (100% coverage in 5
years)

• Ensure availability of all essential
psychotropic drugs in all health care
settings

• Close down custodial mental
hospitals

• Initiate pilot projects on integration
of mental health care with general
health care

• Provide community care facilities (at
least 50% coverage)

• Use the mass media to promote
mental health, foster positive
attitudes, and help prevent disorders

• Ensure representation of communi-
ties, families, and consumers in
services and policy-making

• Create drug and alcohol policies at
national and subnational levels

• Increase the budget for mental
health care

• Create national training centres for
psychiatrists, psychiatric nurses,
psychologists and psychiatric social
workers

• Strengthen school and workplace
mental health programmes

• Institute surveillance for specific
disorders in the community (e.g.
depression)

• Institute effectiveness and cost-
effectiveness studies for manage-
ment of common mental disorders
in primary health care

• Recognize mental health as a
component of primary health care

• Include the recognition and
treatment of common mental
disorders in training curricula of all
health personnel

• Provide refresher training to primary
care physicians (at least 50%
coverage in 5 years)

• Ensure availability of 5 essential
drugs in all health care settings

• Move people with mental disorders
out of prisons

• Downsize mental hospitals and
improve care within them

• Develop general hospital psychiatric
units

• Provide community care facilities (at
least 20% coverage)

• Promote public campaigns against
stigma and discrimination

• Support nongovernmental
organizations in public education

• Support the formation of self-help
groups

• Fund schemes for nongovernmental
organizations and mental health
initiatives

• Revise legislation based on current
knowledge and human rights
considerations

• Formulate mental health
programmes and policy

• Increase the budget for mental
health care

• Train psychiatrists and psychiatric
nurses

• Initiate school and workplace mental
health programmes

• Encourage the activities of
nongovernmental organizations

• Include mental disorders in basic
health information systems

• Survey high-risk population groups

• Conduct studies in primary health
care settings on the prevalence,
course, outcome and impact of
mental disorders in the community

Table 5.1  Minimum actions required for mental health care, based on overall recommendations

Ten overall recommendations
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The first immediate action required is to increase public awareness, aimed principally at
decreasing stigma and discrimination. Second, the newer medicines and psychosocial in-
terventions should be made available as part of routine mental health care. Third, mental
health information systems should be developed. Fourth, research on cost-effectiveness,
evidence on prevention of mental disorders, and basic research on causes of mental disor-
ders should be initiated or extended.

The recommended minimum actions required for mental health care in the three sce-
narios are summarized in Table 5.1. The table assumes that the actions recommended for
countries in scenario A have already been taken by countries in scenarios B and C, and that
there is an accumulation of actions in countries with high levels of resources.

This report recognizes that, in all scenarios, the time lag between initiation of actions
and their resultant benefits can be long. But this is an added reason to encourage all coun-
tries to take immediate steps towards improving the mental health of their populations. For
the poorest countries, these first steps may be small, but they are nonetheless worth taking.
For rich and poor alike, mental well-being is as important as physical health. For all who
suffer from mental disorders, there is hope; it is the responsibility of all governments to turn
that hope into reality.
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STATISTICAL ANNEX

EXPLANATORY NOTES

The tables in this technical annex present updated information on the burden of disease
and summary measures of population health in WHO Member States and Regions for the
year 2000. The work leading to these annex tables was undertaken mostly by the WHO
Global Programme on Evidence for Health Policy and the Department of Health Financing
and Stewardship in collaboration with counterparts from the Regional Offices of WHO.
The material in these tables will be presented on an annual basis in each World health report.
Working papers have been prepared which provide details on the concepts, methods and
results that are only briefly mentioned here. The footnotes to these technical notes include
a complete listing of the detailed working papers.

As with any innovative approach, methods and data sources can be refined and im-
proved. It is hoped that careful scrutiny and use of the results will lead to progressively
better measurement of health attainment in the coming World health reports. All the main
results are reported with uncertainty intervals in order to communicate to the user the
plausible range of estimates for each country on each measure. Where data are presented
by country, initial WHO estimates and technical explanations were sent to Member States
for comment. Comments or data provided in response were discussed with them and
incorporated where possible.  The estimates reported here should still be interpreted as the
best estimates of WHO rather than the official viewpoint of Member States.

ANNEX TABLE 1

To assess overall levels of health achievement, it is crucial to develop the best possible
assessment of the life table for each country. New life tables have been developed for all 191
Member States starting with a systematic review of all available evidence from surveys,
censuses, sample registration systems, population laboratories and vital registration on lev-
els and trends in child mortality and adult mortality.1 This review benefited greatly from the
work undertaken on child mortality by UNICEF2 and on general mortality by the United
States Census Bureau3 and the UN Population Division 2000 demographic assessment.4

All estimates of population size and structure for 2000 are based on the 2000 demographic
assessment prepared by the United nations Population Division.4 These estimates refer to
the de facto resident population, and not the de jure population in each Member State. To
aid in demographic, cause of death and burden of disease analyses, the 191 Member States
have been divided into 5 mortality strata on the basis of their level of child (5q0) and adult
male mortality (45q15). The matrix defined by the six WHO Regions and the 5 mortality
strata leads to 14 subregions, since not every mortality stratum is represented in every Re-
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gion. These subregions are used in Tables 2 and 3 for presentation of results.
Because of increasing heterogeneity of patterns of adult and child mortality, WHO has

developed a model life table system of two-parameter logit life tables using a global stand-
ard, and with additional age-specific parameters to correct for systematic biases in the ap-
plication of a two-parameter system.5 This system of model life tables has been used
extensively in the development of life tables for those Member States without adequate
vital registration and in projecting life tables to 2000 when the most recent data available
are from earlier years. Details on the data, methods and results by country of this life table
analysis are available in the corresponding technical paper.1 The World Health Organization
uses a standard method to estimate and project life tables for all Member States with
comparable data. This may lead to minor differences compared with official life tables
prepared by Member States.

To capture the uncertainty due to sampling, indirect estimation technique or projection
to 2000, a total of 1000 life tables have been developed for each Member State. Uncertainty
bounds are reported in Annex Table 1 by giving key life table values at the 10th percentile
and the 90th percentile. This uncertainty analysis was facilitated by the development of
new methods and software tools.6 In countries with a substantial HIV epidemic, recent
estimates of the level and uncertainty range of the magnitude of the HIV epidemic have
been incorporated into the life table uncertainty analysis.7

ANNEX TABLES 2 AND 3

Causes of death for the 14 subregions and the world have been estimated based on data
from national vital registration systems that capture about 17 million deaths annually. In
addition, information from sample registration systems, population laboratories and epi-
demiological analyses of specific conditions has been used to improve estimates of the
cause of death patterns.6-8 WHO is intensifying efforts with Member States to obtain and
verify recent vital registration data on causes of death.

Cause of death data have been carefully analysed to take into account incomplete cov-
erage of vital registration in countries and the likely differences in cause of death patterns
that would be expected in the uncovered and often poorer sub-populations. Techniques to
undertake this analysis have been developed based on the global burden of disease study9

and further refined using a much more extensive database and more robust modelling
techniques.10

Special attention has been paid to problems of misattribution or miscoding of causes of
death in cardiovascular diseases, cancer, injuries and general ill-defined categories. A cor-
rection algorithm for reclassifying ill-defined cardiovascular codes has been developed.11

Cancer mortality by site has been evaluated using both vital registration data and popula-
tion-based cancer incidence registries. The latter have been analysed using a complete age,
period cohort model of cancer survival in each region.8

Annex Table 3 provides estimates of the burden of disease using disability-adjusted life
years (DALYs) as a measure of the health gap in the world in 2000. DALYs along with
healthy life expectancy are summary measures of population health.12,13 One DALY can be
thought of as one lost year of “healthy” life and the burden of disease as a measurement of
the gap between the current health of a population and an ideal situation where everyone
in the population lives into old age in full health. DALYs for a disease or health condition
are calculated as the sum of the years of life lost due to premature mortality (YLL) in the
population and the years lost due to disability (YLD) for incident cases of the health condi-
tion. For a review of the development of the DALY and recent advances in the measure-
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ment of the burden of disease, see Murray & Lopez.14 For a more comprehensive review of
the conceptual and other issues underlying summary measures of population health, see
Murray et al.13 DALYs for 2000 have been estimated based on cause of death information
for each Region and regional assessments of the epidemiology of major disabling condi-
tions. For this report, burden of disease estimates have been updated for many of the cause
categories included in the Global Burden of Disease 2000 study, based on the wealth of
data on major diseases and injuries available to WHO technical programmes and through
collaboration with scientists worldwide.15 Examples are the extensive data sets on tubercu-
losis, maternal conditions, injuries, diabetes, cancer, and sexually transmitted infections.
These data, together with new and revised estimates of deaths by cause, age and sex, for all
Member States, have been used to develop internally consistent estimates of incidence,
prevalence, duration and DALYs for over 130 major causes, for 14 sub-regions of the world.

ANNEX TABLE 4

Annex Table 4 reports the average level of population health for WHO Member States in
terms of healthy life expectancy. Based on more than 15 years of work, WHO introduced
disability-adjusted life expectancy (DALE) as a summary measure of the level of health
attained by populations in The World Health Report 2000.16,17 To better reflect the inclusion of
all states of health in the calculation of healthy life expectancy, the name of the indicator
used to measure healthy life expectancy has been changed from disability-adjusted life
expectancy (DALE) to health-adjusted life expectancy (HALE). HALE is based on life ex-
pectancy at birth (see Annex Table 1) but includes an adjustment for time spent in poor
health. It is most easily understood as the equivalent number of years in full health that a
newborn can expect to live based on current rates of ill-health and mortality.

The measurement of time spent in poor health is based on combining condition-specific
estimates from the Global Burden of Disease 2000 study with estimates of the prevalence
of different health states by age and sex derived from health surveys carried out by WHO.18

Representative household surveys are being undertaken in approximately 70 countries us-
ing a new instrument based on the International Classification of Functioning, Disability
and Health,19 which seeks information from a representative sample of respondents on
their current states of health according to 7 core domains.20 These domains were identified
from an extensive review of the currently available health status measurement instruments.

Analyses of over 50 national health surveys for the calculation of healthy life expectancy
in The World Health Report 2000 identified severe limitations in the comparability of self-
reported health status data from different populations, even when identical survey instru-
ments and methods are used.17,21 To overcome this problem, the WHO survey instrument
uses performance tests and vignettes to calibrate self-reported health on selected domains
such as cognition, mobility and vision. WHO is developing several statistical methods for
correcting biases in self-reported health using these data, based on the hierarchical ordered
probit (HOPIT) model.22 The calibrated responses are used to estimate the true prevalence
of different states of health by age and sex.

The uncertainty ranges for healthy life expectancy given in Annex Table 4 are based on
the 10th percentile and 90th percentile of the relevant uncertainty distributions.23 The ranges
thus define 80% uncertainty intervals around the estimates. HALE uncertainty is a func-
tion of the uncertainty in age-specific mortality measurement for each country, of the un-
certainty in burden of disease based estimates of country-level disability prevalence, and of
uncertainty in the health state prevalences derived from health surveys.



Statistical Annex 133

Healthy life expectancy estimates for Member States for the year 2000 are not directly
comparable with those published in last year’s World Health Report for 1999 as they
incorporate new epidemiological information, new data from health surveys, and new
information on mortality rates, as well as improvements in methods.

The new evidence from the WHO Multi-country Household Survey Study has resulted
in an overall increase in severity-weighted prevalences, an increase for females relative to
males, and hence to a reduction in HALE estimates. This has affected all Member States
and at the global level, reduced HALE at birth from the previous estimate of 56.8 years in
1999 to the current estimate of 56.0 years for the year 2000. For some Member States, there
have also been changes in HALE estimates due to new information provided on age-specific
mortality rates.

ANNEX TABLE 5

National Health Accounts are designed to be a policy relevant, comprehensive, consist-
ent, timely and standardized instrument that traces the levels and trends of consumption
of health goods and services (the expenditure approach), the value added created by serv-
ice and manufacturing industries producing these commodities (the production approach)
and the incomes generated by this process as well as the taxes, mandatory contributions,
premiums and direct payments that fund the system (the income approach). The current
developmental stage of WHO’s tentative summary National Health Accounts leans more
towards a measurement of the financing flows.

The estimates shown are measured expenditure and order of magnitude only. All esti-
mates are preliminary.

As in every systems accounting build-up, the “first round data” are likely to be substan-
tially modified in subsequent stages of the accounting development process. The very first
estimates for 1997 have been thoroughly revised in light of statistics and other data made
accessible after the completion of The World Health Report 2000.

Public expenditure on health comprises the current and capital outlays of territorial gov-
ernment (central/federal authorities, regional/provincial/state authorities, and local/municipal
authorities) plus social security schemes whose affiliation is compulsory for a sizeable share
of the population and extrabudgetary funds earmarked for health services delivery or fi-
nancing. They include grants and loans provided by international agencies, other national
authorities and sometimes commercial banks.

Private expenditure on health comprises private insurance schemes and prepaid medical
care plans, services delivered or financed by enterprises (other than contributions to social
security and prepaid plans), mandated or not, outlays by nongovernmental organizations
and non-profit institutions serving mainly households, out-of-pocket payments, and other
privately funded schemes not elsewhere classified, including investment outlays.

The intended Social security funding of health expenditure is that of contributions by
employers and employees at the exclusion of government transfer payments and subsidies
to Social Security institutions which are tax funded flows; this netting-out has only been
partly attained in the present state of health accounting.

The External resources contribution to health systems financing is mostly directed to-
wards public programmes but includes transfers towards private programmes whose mag-
nitude could not be documented. The ratios of traceable external resources below 0.05% of
public expenditure on health, as well as a few entries known to be positive but without
quantitative evidence, are shown as “…”.
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A share of Tax-funded outlays is directed in some countries towards the prepayment of
loans contracted for health, which could not always be separated from direct expenditure
on health services delivery and administration.

For the purpose of Annex Table 5, other private prepaid health plans that are not strictly
based on risk-related contracts have been added to Private insurance as another form of risk
pooling. Zeros in that column do not necessarily indicate the absence of such financial
intermediaries and may only mean that, in the absence of data, this form of financing is
lumped with out-of-pocket outlays. In cases of suspected positive entries without quanti-
tative evidence, “…” has been used.

Out-of-pocket (OOP) disbursements include, to the extent possible, deductibles and co-
payments under social security and other prepaid schemes, other costs incurred by house-
holds net of reimbursements under a private or public prepaid arrangement, and other
private pre-paid plans.

When no information is available for Private insurance, Nongovernmental organizations
(NGOs) and/or Enterprise outlays on health service, the lacunae inflate the OOPs. Private
insurance and OOPs do not necessarily add up to Private expenditure on health.

Exchange rates are the average observed rates at which currencies are traded by the banking
system, expressed in US dollars. International dollar estimates are derived by dividing local
currency units by an estimate of their purchasing power parity (PPP) compared to US$.
PPPs are the rates of currency conversion that equalise the purchasing power of different
currencies by eliminating the differences in price levels between countries.

The GDP levels for the OECD countries follow the new Standard National Accounts
(SNA93) and those originating from the United Nations and the IMF incorporate SNA93
time series whenever Member States’ statistical agencies moved to the new concepts and
definitions. For non-OECD countries, where there were differences between the United
Nations, the IMF and the World Bank, the reported number reflects the most plausible
trend.

For statistical purposes, the data for China do not include those for the Hong Kong
Special Administrative Region and the Macao Special Administrative Region. For Jordan,
data for territory under occupation since 1967 by Israel is excluded.

Sources of data

Health Expenditure (Public, Private, Social Security, Tax-funded, External, Private Insur-
ance, Out-of-pocket): WHO NHA data files based on OECD Health Data 2001; National
Health Expenditure accounts in several Member States; IMF Government Financial Statis-
tics; United Nations National Accounts, Tables 2.1 and 2.5 extended through 1998; World
Bank Development Indicators; national Statistical Yearbooks and other reports containing esti-
mates consistent with the principles underlying the data lifted from the sources quoted;
household surveys; WHO secretariat estimates and correspondence with officials in Mem-
ber States.

GDP: United Nations National Accounts, IMF International Financial Statistics, World Bank
World Development Indicators, OECD National Accounts.

General Government Expenditures: United Nations National Accounts, Table 1.4 extended
to 1998; OECD National Accounts, vol. II tables 5 and 6; IMF International Financial Statistics,
central government disbursements grossed up to include regional and local authorities
where possible.

Exchange rates: IMF International Financial Statistics. Purchasing power parities (PPPs)
were estimated using methods similar to those used by the World Bank. PPPs were based
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on price comparison studies for 1996 where they existed. For other countries they were
estimated using the GDP per capita in US dollars, UN post adjustment multipliers, and
other geographical dummy variables. Forward projections were made to 1998 using the
real GDP growth rate with the adjustment for US inflation using the US GDP deflators.
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Annex Table 1  Basic indicators for all Member States

POPULATION ESTIMATES PROBABILITY OF DYING (per 1000) LIFE EXPECTANCY AT BIRTH (years)

Member State Total Annual Dependency Percentage Total Under age 5 years Between ages 15 and 59 years
population growth ratio of population fertility

(000) rate (%) (per 100) aged 60+ years rate Males Females Males Females Males Females

2000 1990–2000 1990 2000 1990 2000 1990 2000 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty
interval interval interval interval interval interval

1 Afghanistan  21 765 4.8 88 86 4.7 4.7 7.1 6.9 1 252 202 – 301 249 199 – 299 437 341 – 529 376 280 – 473 44.2 38.5 – 50.1 45.1 39.2 – 51.7

2 Albania  3 134 –0.5 62 56 7.8 9.0 3.0 2.4 2 47 37 – 57 40 31 – 50 209 191 – 227 95 85 – 107 64.3 62.8 – 65.7 72.9 71.6 – 74.1

3 Algeria  30 291 2.0 84 64 5.7 6.0 4.5 3.0 3 54 44 – 63 47 38 – 56 155 141 – 168 119 106 – 132 68.1 66.9 – 69.4 71.2 69.9 – 72.4

4 Andorra 86 5.0 35 37 14.4 15.6 1.4 1.2 4 5 3 – 7 4 2 – 6 105 71 – 137 41 21 – 61 77.2 74.4 – 81.7 83.8 80.2 – 89.5

5 Angola  13 134 3.2 100 104 4.7 4.5 7.2 7.2 5 217 192 – 242 198 175 – 220 492 412 – 565 386 317 – 452 44.3 40.8 – 47.9 48.3 44.9 – 52.0

6 Antigua and Barbuda 65 0.3 64 57 9.1 9.9 1.9 1.6 6 25 20 – 30 22 17 – 27 183 165 – 200 133 118 – 147 71.8 70.5 – 73.1 76.6 75.4 – 77.9

7 Argentina  37 032 1.3 65 60 12.9 13.3 2.9 2.5 7 24 22 – 27 20 19 – 23 184 178 – 190 92 88 – 96 70.2 69.8 – 70.6 77.8 77.3 – 78.3

8 Armenia  3 787 0.7 56 48 10.0 13.2 2.3 1.2 8 56 50 – 62 38 32 – 44 223 213 – 233 106 96 – 118 64.4 63.8 – 65.0 71.2 70.2 – 72.2

9 Australia  19 138 1.3 49 49 15.5 16.3 1.9 1.8 9 7 6 – 8 5 4 – 6 100 95 – 103 54 51 – 58 76.6 76.3 – 77.1 82.1 81.7 – 82.5

10 Austria  8 080 0.4 48 47 20.1 20.7 1.5 1.3 10 6 5 – 7 5 4 – 5 125 118 – 133 60 57 – 63 74.9 74.4 – 75.4 81.4 81.0 – 81.8

11 Azerbaijan  8 041 1.1 61 56 8.0 10.5 2.7 1.7 11 101 82 – 121 88 71 – 106 261 231 – 290 153 134 – 172 61.7 59.2 – 64.2 68.9 66.6 – 71.3

12 Bahamas 304 1.8 59 54 6.7 8.0 2.6 2.4 12 14 10 – 20 12 9 – 18 267 252 – 281 161 149 – 173 68.0 67.1 – 68.9 74.8 73.9 – 75.6

13 Bahrain 640 2.7 51 45 3.8 4.7 3.7 2.5 13 11 7 – 15 8 5 – 12 120 110 – 130 93 83 – 103 72.7 71.9 – 73.9 74.7 73.7 – 75.8

14 Bangladesh  137 439 2.2 82 72 4.8 4.9 4.6 3.7 14 91 81 – 101 93 83 – 103 262 235 – 290 252 227 – 276 60.4 58.6 – 62.3 60.8 59.1 – 62.6

15 Barbados 267 0.4 57 45 15.3 13.4 1.7 1.5 15 13 9 – 16 13 10 – 16 180 161 – 200 122 110 – 134 71.6 70.4 – 72.8 77.7 76.6 – 78.9

16 Belarus  10 187 –0.1 51 47 16.5 18.9 1.8 1.2 16 17 13 – 21 12 9 – 15 381 362 – 401 133 123 – 143 62.0 61.0 – 62.9 74.0 73.2 – 74.9

17 Belgium  10 249 0.3 49 52 20.5 22.1 1.6 1.5 17 8 7 – 9 6 5 – 7 128 124 – 132 67 62 – 70 74.6 74.2 – 75.0 80.9 80.5 – 81.3

18 Belize 226 2.0 94 74 6.1 6.0 4.4 3.2 18 37 30 – 40 32 28 – 35 200 185 – 216 124 120 – 132 69.1 68.0 – 70.3 74.7 74.0 – 75.2

19 Benin  6 272 3.0 106 96 4.8 4.2 6.7 5.9 19 162 153 – 168 151 143 – 158 384 356 – 408 328 297 – 350 51.7 50.4 – 53.0 53.8 52.5 – 55.8

20 Bhutan  2 085 2.1 85 89 6.0 6.5 5.8 5.3 20 93 72 – 112 92 73 – 113 268 213 – 325 222 173 – 271 60.4 57.0 – 64.4 62.5 58.9 – 66.3

21 Bolivia  8 329 2.4 81 77 5.8 6.2 4.9 4.1 21 88 81 – 96 80 66 – 80 264 239 – 292 219 189 – 236 60.9 59.1 – 62.4 63.6 62.7 – 65.9

22 Bosnia and Herzegovina  3 977 –0.8 43 41 10.4 14.9 1.7 1.3 22 21 17 – 26 16 13 – 22 200 166 – 224 93 80 – 108 68.7 67.4 – 70.7 74.7 73.3 – 76.0

23 Botswana  1 541 2.2 95 82 3.6 4.5 5.1 4.1 23 85 70 – 100 83 73 – 102 703 660 – 738 669 637 – 696 44.6 42.4 – 47.1 44.4 42.3 – 46.5

24 Brazil  170 406 1.4 64 51 6.7 7.8 2.7 2.2 24 49 41 – 58 42 35 – 49 259 240 – 282 136 120 – 155 64.5 63.0 – 65.7 71.9 70.2 – 73.5

25 Brunei Darussalam 328 2.5 59 54 4.1 5.1 3.2 2.7 25 12 10 – 15 7 6 – 10 144 128 – 163 97 85 – 110 73.4 72.1 – 74.8 78.7 77.3 – 80.3

26 Bulgaria  7 949 –0.9 50 47 19.1 21.7 1.7 1.1 26 22 20 – 24 17 16 – 19 239 235 – 249 103 98 – 106 67.4 66.8 – 67.6 74.9 74.6 – 75.4

27 Burkina Faso  11 535 2.5 108 108 5.2 4.8 7.3 6.8 27 217 212 – 222 206 201 – 211 559 544 – 573 507 493 – 520 42.6 42.0 – 43.4 43.6 42.9 – 44.4

28 Burundi  6 356 1.2 93 102 4.7 4.3 6.8 6.8 28 196 172 – 221 183 158 – 208 648 586 – 700 603 538 – 657 40.6 37.7 – 43.7 41.3 38.2 – 45.5

29 Cambodia  13 104 3.1 90 88 4.4 4.4 5.6 5.0 29 136 131 – 141 120 114 – 124 373 361 – 384 264 252 – 273 53.4 52.7 – 54.2 58.5 57.9 – 59.5

30 Cameroon  14 876 2.5 95 88 5.6 5.6 5.9 4.9 30 149 142 – 157 140 133 – 148 488 460 – 513 440 413 – 464 49.0 47.6 – 50.4 50.4 48.9 – 51.9

31 Canada  30 757 1.1 47 46 15.5 16.7 1.7 1.6 31 6 5 – 6 5 4 – 5 101 96 – 105 57 53 – 60 76.0 75.6 – 76.5 81.5 81.1 – 81.9

32 Cape Verde 427 2.3 93 78 7.0 6.5 4.3 3.4 32 56 45 – 70 40 30 – 54 210 191 – 239 121 111 – 133 66.5 64.4 – 67.9 72.3 71.1 – 73.3

33 Central African Republic  3 717 2.4 90 89 6.3 6.1 5.6 5.1 33 199 192 – 206 185 177 – 192 620 588 – 652 573 536 – 605 41.6 40.3 – 43.1 42.5 41.1 – 44.4

34 Chad  7 885 3.1 95 98 5.3 4.9 6.7 6.7 34 192 182 – 202 171 161 – 181 449 429 – 471 361 340 – 381 47.4 46.1 – 48.7 51.1 49.7 – 52.6

35 Chile  15 211 1.5 57 55 9.0 10.2 2.6 2.4 35 12 10 – 14 10 8 – 11 151 132 – 157 67 60 – 71 72.5 72.0 – 73.8 79.5 78.8 – 80.4

36 China 1 282 437 1.0 50 46 8.6 10.0 2.2 1.8 36 38 31 – 41 44 38 – 49 161 150 – 170 110 100 – 120 68.9 68.2 – 69.7 73.0 72.0 – 74.2

37 Colombia  42 105 1.9 68 60 6.3 6.9 3.1 2.7 37 29 25 – 34 21 17 – 24 238 225 – 250 115 108 – 122 67.2 66.3 – 68.1 75.1 74.3 – 75.8

38 Comoros 706 3.0 98 84 4.1 4.2 6.2 5.2 38 107 99 – 114 95 88 – 102 381 345 – 415 325 294 – 356 55.3 53.6 – 57.1 58.1 56.3 – 59.8

39 Congo  3 018 3.1 95 98 5.3 5.1 6.3 6.3 39 134 124 – 154 122 103 – 142 475 413 – 537 406 344 – 465 50.1 46.8 – 52.7 52.9 49.5 – 56.4

40 Cook Islands 20 0.7 70 65 5.7 6.8 4.2 3.3 40 23 16 – 28 20 14 – 24 175 163 – 190 152 140 – 164 68.7 67.8 – 69.4 72.1 71.2 – 73.0

41 Costa Rica  4 024 2.8 69 60 6.4 7.5 3.2 2.7 41 18 15 – 20 15 12 – 17 131 118 – 139 78 71 – 82 73.4 72.7 – 74.5 78.8 78.1 – 79.8

42 Côte d’Ivoire  16 013 2.4 96 83 4.2 5.0 6.3 4.9 42 152 142 – 162 138 130 – 146 553 507 – 588 494 451 – 527 46.4 44.9 – 48.5 48.4 46.8 – 50.6

43 Croatia  4 654 0.3 47 47 17.1 20.2 1.7 1.7 43 10 9 – 12 7 7 – 9 178 173 – 183 74 70 – 79 69.8 69.5 – 70.1 77.7 77.3 – 78.1

44 Cuba  11 199 0.5 46 44 11.7 13.7 1.7 1.6 44 9 9 – 10 8 7 – 9 143 139 – 147 94 91 – 99 73.7 73.3 – 74.0 77.5 77.1 – 77.8

45 Cyprus 784 1.4 58 53 14.8 15.7 2.4 2.0 45 9 8 – 9 7 6 – 8 116 107 – 122 59 52 – 64 74.8 74.3 – 75.6 79.0 78.3 – 79.8

46 Czech Republic  10 272 0.0 51 43 17.7 18.4 1.8 1.2 46 6 6 – 7 6 5 – 6 174 171 – 177 75 72 – 76 71.5 71.3 – 71.7 78.2 78.0 – 78.6

47 Democratic People’s Republic of Korea  22 268 1.1 47 48 7.6 10.0 2.4 2.1 47 54 31 – 80 52 30 – 79 238 215 – 264 192 167 – 217 64.5 62.0 – 66.3 67.2 64.6 – 69.2

48 Democratic Republic of the Congo  50 948 3.3 100 107 4.6 4.5 6.7 6.7 48 218 170 – 247 205 169 – 229 571 512 – 631 493 451 – 535 41.6 38.6 – 45.8 44.0 41.2 – 47.5

49 Denmark  5 320 0.3 48 50 20.4 20.0 1.6 1.7 49 7 6 – 7 5 5 – 6 129 126 – 133 82 76 – 85 74.2 73.8 – 74.5 78.5 78.2 – 79.0

50 Djibouti 632 2.3 82 87 4.1 5.5 6.3 5.9 50 184 153 – 212 168 139 – 195 590 497 – 667 541 461 – 618 43.5 39.9 – 48.2 44.7 40.1 – 49.3

51 Dominica 71 –0.1 64 57 9.1 9.9 2.2 1.8 51 14 10 – 18 13 9 – 16 183 173 – 197 105 95 – 115 72.6 71.5 – 73.6 78.3 77.0 – 79.7

52 Dominican Republic  8 373 1.7 72 61 5.4 6.6 3.4 2.8 52 55 50 – 60 45 41 – 50 234 222 – 246 146 136 – 158 65.5 64.5 – 66.4 71.6 70.5 – 72.6

53 Ecuador  12 646 2.1 76 63 6.1 6.9 3.8 2.9 53 41 36 – 44 33 30 – 36 199 189 – 208 120 114 – 127 68.2 67.5 – 68.9 74.2 73.6 – 74.8

54 Egypt  67 884 1.9 78 65 6.0 6.3 4.2 3.1 54 51 46 – 54 49 45 – 53 210 201 – 219 147 140 – 153 65.4 64.8 – 66.0 69.1 68.5 – 69.7

55 El Salvador  6 278 2.1 82 68 6.4 7.2 3.7 3.0 55 40 36 – 44 33 28 – 36 250 238 – 262 148 135 – 158 66.3 65.4 – 67.1 73.3 72.4 – 74.4
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Annex Table 1  Basic indicators for all Member States

POPULATION ESTIMATES PROBABILITY OF DYING (per 1000) LIFE EXPECTANCY AT BIRTH (years)

Member State Total Annual Dependency Percentage Total Under age 5 years Between ages 15 and 59 years
population growth ratio of population fertility

(000) rate (%) (per 100) aged 60+ years rate Males Females Males Females Males Females

2000 1990–2000 1990 2000 1990 2000 1990 2000 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty
interval interval interval interval interval interval

56 Equatorial Guinea 457 2.6 87 91 6.4 6.0 5.9 5.9 56 156 137 – 185 143 127 – 167 339 270 – 414 280 224 – 338 53.5 49.0 – 57.0 56.2 52.4 – 59.6

57 Eritrea  3 659 1.7 88 88 4.4 4.7 6.2 5.5 57 142 129 – 153 130 119 – 142 493 422 – 554 441 375 – 499 49.1 46.6 – 52.6 51.0 48.3 – 54.6

58 Estonia  1 393 –1.2 51 47 17.2 20.2 1.9 1.2 58 14 12 – 16 9 8 – 12 316 302 – 328 114 100 – 122 65.4 64.8 – 66.1 76.5 75.6 – 77.8

59 Ethiopia  62 908 2.8 90 93 4.5 4.7 6.9 6.8 59 187 155 – 215 171 142 – 197 594 485 – 684 535 431 – 624 42.8 39.0 – 48.3 44.7 40.5 – 50.5

60 Fiji 814 1.2 69 58 4.9 5.7 3.4 3.1 60 27 20 – 34 24 18 – 30 240 221 – 262 180 160 – 199 66.9 65.7 – 68.1 71.2 69.9 – 72.3

61 Finland  5 172 0.4 49 49 18.5 19.9 1.7 1.6 61 6 5 – 6 5 4 – 5 144 141 – 147 61 58 – 64 73.7 73.5 – 74.0 80.9 80.5 – 81.3

62 France  59 238 0.4 52 53 19.1 20.5 1.8 1.8 62 8 8 – 9 6 5 – 6 144 139 – 148 61 56 – 64 75.2 74.8 – 75.5 83.1 82.5 – 83.8

63 Gabon  1 230 2.8 75 85 9.2 8.7 5.1 5.4 63 118 105 – 145 109 99 – 134 380 299 – 460 330 268 – 408 54.6 50.3 – 59.0 56.9 51.9 – 60.2

64 Gambia  1 303 3.4 81 77 4.8 5.2 5.9 5.0 64 101 85 – 115 90 77 – 102 373 305 – 440 320 261 – 381 55.9 52.4 – 59.4 58.7 55.2 – 62.2

65 Georgia  5 262 –0.4 51 50 15.0 18.7 2.1 1.5 65 30 22 – 38 19 15 – 25 250 213 – 282 133 107 – 155 65.7 64.0 – 67.7 71.8 70.3 – 74.2

66 Germany  82 017 0.3 45 47 20.4 23.2 1.4 1.3 66 6 6 – 7 5 4 – 6 127 122 – 131 60 58 – 63 74.3 74.0 – 74.8 80.6 80.3 – 80.9

67 Ghana  19 306 2.5 93 79 4.6 5.1 5.7 4.4 67 112 104 – 119 98 89 – 104 379 344 – 410 326 295 – 357 55.0 53.7 – 56.8 57.9 56.0 – 59.8

68 Greece  10 610 0.4 49 48 20.0 23.4 1.5 1.3 68 7 6 – 8 6 5 – 7 114 110 – 118 47 44 – 52 75.4 75.0 – 75.7 80.8 80.1 – 81.5

69 Grenada 94 0.3 64 57 9.1 9.9 4.2 3.5 69 25 18 – 30 22 15 – 27 202 187 – 222 159 146 – 171 70.9 69.5 – 72.1 73.2 72.1 – 74.6

70 Guatemala  11 385 2.7 97 89 5.1 5.3 5.6 4.7 70 54 50 – 59 52 47 – 56 286 260 – 308 182 157 – 200 63.5 62.2 – 65.2 68.6 67.2 – 70.6

71 Guinea  8 154 2.9 94 88 4.4 4.4 6.6 6.1 71 174 163 – 183 156 144 – 164 432 392 – 468 366 331 – 398 49.0 47.4 – 51.1 52.0 50.4 – 54.1

72 Guinea–Bissau  1 199 2.4 86 89 5.9 5.6 6.0 6.0 72 215 205 – 220 197 188 – 203 495 467 – 521 427 401 – 451 44.5 43.4 – 46.0 46.9 45.7 – 48.5

73 Guyana 761 0.4 70 55 6.7 6.9 2.6 2.4 73 77 62 – 91 66 50 – 80 299 275 – 335 209 176 – 235 61.5 59.2 – 63.2 67.0 64.9 – 69.8

74 Haiti  8 142 1.7 93 80 5.8 5.6 5.4 4.2 74 111 84 – 134 96 70 – 119 524 387 – 563 373 278 – 430 49.7 47.0 – 56.9 56.1 52.4 – 62.2

75 Honduras  6 417 2.8 93 82 4.5 5.1 5.1 4.0 75 45 40 – 50 42 38 – 48 221 200 – 249 157 140 – 178 66.3 64.5 – 67.9 71.0 69.2 – 72.5

76 Hungary  9 968 –0.4 51 46 19.0 19.7 1.8 1.3 76 11 10 – 12 8 8 – 9 295 291 – 299 123 120 – 126 66.3 66.1 – 66.5 75.2 74.9 – 75.5

77 Iceland 279 0.9 55 54 14.6 15.1 2.2 2.0 77 5 3 – 8 5 3 – 6 85 75 – 95 51 43 – 59 77.1 75.7 – 78.6 81.8 80.5 – 83.9

78 India 1 008 937 1.8 69 62 6.8 7.6 3.9 3.1 78 90 83 – 97 99 90 – 108 287 251 – 310 213 179 – 236 59.8 58.5 – 62.0 62.7 60.8 – 65.6

79 Indonesia  212 092 1.5 66 55 6.2 7.6 3.3 2.4 79 61 54 – 68 49 43 – 55 250 232 – 266 191 177 – 205 63.4 62.4 – 64.6 67.4 66.4 – 68.5

80 Iran, Islamic Republic of  70 330 1.9 89 69 4.7 5.2 5.0 3.0 80 44 35 – 50 47 38 – 53 170 159 – 179 139 128 – 147 68.1 67.4 – 69.0 69.9 69.2 – 70.8

81 Iraq  22 946 2.9 89 80 4.5 4.6 5.9 5.0 81 80 64 – 94 73 60 – 90 258 229 – 289 208 178 – 236 61.7 59.7 – 64.0 64.7 62.2 – 67.0

82 Ireland  3 803 0.8 63 49 15.1 15.2 2.1 2.0 82 6 6 – 7 5 5 – 6 108 103 – 114 62 60 – 65 74.1 73.6 – 74.5 79.7 79.3 – 80.0

83 Israel  6 040 3.0 68 62 12.4 13.2 3.0 2.8 83 8 7 – 8 6 5 – 7 99 96 – 102 56 53 – 58 76.6 76.3 – 76.9 80.6 80.3 – 81.0

84 Italy  57 530 0.1 45 48 21.1 24.1 1.3 1.2 84 7 6 – 8 6 6 – 7 110 107 – 113 53 52 – 56 76.0 75.6 – 76.3 82.4 82.0 – 82.7

85 Jamaica  2 576 0.8 74 63 10.0 9.6 2.8 2.4 85 17 14 – 20 14 11 – 17 169 147 – 180 127 110 – 140 72.8 72.0 – 74.7 76.6 75.3 – 78.3

86 Japan  127 096 0.3 44 47 17.4 23.2 1.6 1.4 86 5 5 – 6 4 4 – 5 98 96 – 99 44 42 – 45 77.5 77.4 – 77.7 84.7 84.4 – 85.1

87 Jordan  4 913 4.2 100 75 4.8 4.5 5.8 4.5 87 25 21 – 29 22 17 – 25 199 178 – 217 144 128 – 148 68.5 67.4 – 70.0 72.5 72.1 – 73.8

88 Kazakhstan  16 172 –0.3 60 51 9.6 11.2 2.7 2.0 88 80 75 – 80 60 56 – 64 366 350 – 375 201 182 – 215 58.0 57.6 – 58.9 68.4 67.2 – 70.0

89 Kenya  30 669 2.7 109 86 4.1 4.2 6.1 4.4 89 107 99 – 114 98 90 – 105 578 533 – 617 529 486 – 568 48.2 46.2 – 50.3 49.6 47.5 – 51.8

90 Kiribati 83 1.5 69 76 6.0 6.8 4.4 4.6 90 93 79 – 104 74 61 – 85 269 210 – 319 208 172 – 259 60.4 57.8 – 64.0 64.5 61.2 – 67.3

91 Kuwait  1 914 –1.1 61 50 2.1 4.4 3.6 2.8 91 13 11 – 17 12 9 – 15 100 93 – 107 68 62 – 74 74.2 73.5 – 75.0 76.8 76.0 – 77.6

92 Kyrgyzstan  4 921 1.1 74 67 8.3 9.0 3.7 2.6 92 70 62 – 78 58 50 – 67 335 306 – 364 175 152 – 200 60.0 58.5 – 61.7 68.8 66.8 – 70.8

93 Lao People’s Democratic Republic  5 279 2.5 91 86 6.1 5.6 6.1 5.1 93 152 130 – 189 134 120 – 169 355 323 – 422 299 271 – 339 52.2 47.4 – 54.9 56.1 52.0 – 58.3

94 Latvia  2 421 –1.0 50 47 17.7 20.9 1.9 1.1 94 20 12 – 25 14 11 – 16 328 315 – 355 122 112 – 134 64.2 62.8 – 64.9 75.5 74.5 – 76.5

95 Lebanon  3 496 2.6 67 59 8.1 8.5 3.2 2.2 95 22 17 – 27 18 14 – 22 192 168 – 215 136 121 – 151 69.1 67.7 – 70.7 73.3 72.2 – 74.7

96 Lesotho  2 035 1.9 81 77 6.0 6.5 5.2 4.6 96 159 143 – 172 150 134 – 164 667 572 – 742 630 536 – 706 42.0 38.8 – 45.7 42.2 38.6 – 47.3

97 Liberia  2 913 3.1 118 84 5.1 4.5 6.8 6.8 97 205 173 – 233 187 161 – 211 448 367 – 521 385 312 – 452 46.6 43.3 – 51.3 49.1 45.7 – 53.9

98 Libyan Arab Jamahiriya  5 290 2.1 86 60 4.2 5.5 4.9 3.6 98 31 25 – 37 29 23 – 34 210 192 – 228 157 143 – 171 67.5 66.4 – 68.7 71.0 70.0 – 72.2

99 Lithuania  3 696 –0.1 50 49 16.1 18.6 1.9 1.3 99 15 11 – 17 12 9 – 14 286 270 – 300 106 98 – 110 66.9 66.1 – 67.8 77.2 76.7 – 78.2

100 Luxembourg 437 1.4 44 49 18.9 19.4 1.6 1.7 100 5 4 – 7 5 4 – 6 135 122 – 148 64 57 – 72 73.9 73.0 – 74.8 80.8 79.8 – 82.1

101 Madagascar  15 970 2.9 92 91 4.8 4.7 6.3 5.9 101 156 147 – 162 142 134 – 149 385 348 – 417 322 290 – 350 51.7 50.3 – 53.7 54.6 53.2 – 56.6

102 Malawi  11 308 1.8 99 97 4.3 4.6 7.3 6.5 102 229 206 – 251 211 190 – 234 701 604 – 779 653 557 – 733 37.1 33.6 – 41.1 37.8 34.0 – 42.2

103 Malaysia  22 218 2.2 67 62 5.8 6.6 3.8 3.1 103 15 13 – 18 12 10 – 15 202 186 – 218 113 100 – 125 68.3 67.4 – 69.4 74.1 73.1 – 75.3

104 Maldives 291 3.0 99 89 5.4 5.3 6.4 5.6 104 62 45 – 80 66 45 – 85 228 209 – 248 226 199 – 248 64.6 62.9 – 66.2 64.4 62.4 – 66.7

105 Mali  11 351 2.6 97 100 5.2 5.7 7.0 7.0 105 231 216 – 241 220 206 – 230 518 452 – 578 446 387 – 501 42.7 40.3 – 45.2 44.6 42.2 – 47.3

106 Malta 390 0.8 51 48 14.7 17.0 2.0 1.8 106 10 8 – 11 6 4 – 7 111 103 – 119 46 41 – 55 75.4 74.7 – 76.2 80.7 79.3 – 82.0

107 Marshall Islands 51 1.4 69 76 6.0 6.8 5.6 5.9 107 48 41 – 56 39 32 – 47 302 275 – 324 230 213 – 248 62.8 61.4 – 64.3 67.8 66.6 – 69.0

108 Mauritania  2 665 2.9 93 90 4.9 4.7 6.2 6.0 108 175 161 – 186 168 154 – 179 357 304 – 410 302 256 – 347 51.7 49.2 – 54.2 53.5 51.1 – 56.2

109 Mauritius  1 161 0.9 54 47 8.3 9.0 2.2 2.0 109 21 20 – 25 16 16 – 20 228 220 – 240 109 106 – 116 67.6 67.0 – 68.1 74.6 74.1 – 75.0

110 Mexico  98 872 1.7 74 61 5.9 6.9 3.4 2.6 110 31 27 – 35 25 22 – 28 180 167 – 187 101 96 – 106 71.0 70.4 – 72.0 76.2 75.7 – 76.8
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Annex Table 1  Basic indicators for all Member States

POPULATION ESTIMATES PROBABILITY OF DYING (per 1000) LIFE EXPECTANCY AT BIRTH (years)

Member State Total Annual Dependency Percentage Total Under age 5 years Between ages 15 and 59 years
population growth ratio of population fertility

(000) rate (%) (per 100) aged 60+ years rate Males Females Males Females Males Females

2000 1990–2000 1990 2000 1990 2000 1990 2000 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty
interval interval interval interval interval interval

111 Micronesia, Federated States of 123 2.6 69 76 6.0 6.8 4.8 5.1 111 61 45 – 79 48 35 – 64 243 211 – 270 188 160 – 209 63.7 61.6 – 66.1 67.7 65.8 – 69.9

112 Monaco 33 1.1 52 53 19.1 20.5 1.8 1.7 112 7 3 – 10 5 3 – 10 123 93 – 140 54 45 – 75 76.8 75.2 – 79.8 84.4 81.6 – 86.4

113 Mongolia  2 533 1.3 84 64 5.8 5.6 4.1 2.5 113 92 75 – 109 76 60 – 90 280 265 – 305 199 184 – 214 61.2 59.1 – 62.6 66.9 65.4 – 68.4

114 Morocco  29 878 2.0 77 63 6.0 6.4 4.3 3.2 114 68 60 – 75 59 52 – 66 174 159 – 183 113 105 – 130 66.1 65.2 – 67.4 70.4 68.7 – 71.4

115 Mozambique  18 292 3.0 89 89 5.1 5.1 6.5 6.1 115 227 217 – 232 208 199 – 214 674 634 – 712 612 573 – 646 37.9 36.7 – 39.5 39.5 38.2 – 41.2

116 Myanmar  47 749 1.7 71 61 6.8 6.8 4.0 3.1 116 111 96 – 136 97 84 – 122 343 320 – 380 245 225 – 285 56.2 53.5 – 58.0 61.1 57.6 – 62.8

117 Namibia  1 757 2.5 88 90 5.5 5.6 6.0 5.1 117 125 109 – 139 119 106 – 131 695 585 – 777 661 568 – 735 42.8 39.2 – 48.1 42.6 39.2 – 47.6

118 Nauru 12 2.6 69 76 6.0 6.8 4.3 4.6 118 16 14 – 21 11 9 – 15 480 374 – 567 310 225 – 399 58.8 55.3 – 62.9 66.6 62.5 – 71.3

119 Nepal  23 043 2.4 81 81 5.8 5.9 5.2 4.7 119 101 90 – 110 116 108 – 124 314 288 – 337 314 292 – 337 58.5 56.8 – 60.5 58.0 56.5 – 59.7

120 Netherlands  15 864 0.6 45 47 17.3 18.3 1.6 1.5 120 7 6 – 8 5 5 – 6 95 92 – 100 64 61 – 67 75.4 74.9 – 76.0 81.0 80.4 – 81.5

121 New Zealand  3 778 1.2 53 53 15.3 15.6 2.1 2.0 121 7 6 – 8 6 4 – 6 108 100 – 114 69 63 – 78 75.9 75.2 – 76.7 80.9 79.8 – 81.9

122 Nicaragua  5 071 2.9 97 84 4.4 4.6 4.9 4.1 122 49 44 – 52 39 35 – 44 225 211 – 241 161 151 – 171 66.4 65.4 – 67.5 71.1 70.2 – 72.0

123 Niger  10 832 3.5 109 108 3.5 3.3 8.1 8.0 123 257 231 – 264 252 234 – 259 473 402 – 537 408 351 – 461 42.7 40.5 – 46.1 43.9 42.1 – 46.7

124 Nigeria  113 862 2.9 97 93 4.7 4.8 6.5 5.7 124 158 149 – 164 151 142 – 157 443 402 – 478 393 356 – 426 49.8 48.3 – 51.9 51.4 49.8 – 53.6

125 Niue 2 –1.4 70 65 5.7 6.8 3.3 2.6 125 34 24 – 46 28 18 – 39 181 151 – 219 144 100 – 159 69.5 66.7 – 71.9 72.8 71.4 – 77.3

126 Norway  4 469 0.5 54 54 21.0 19.6 1.8 1.8 126 5 5 – 6 4 4 – 5 105 100 – 108 60 56 – 62 75.7 75.5 – 76.0 81.4 80.9 – 82.0

127 Oman  2 538 3.6 95 87 3.8 4.2 7.0 5.7 127 20 15 – 25 17 14 – 22 187 171 – 204 135 123 – 147 69.5 68.4 – 70.6 73.5 72.6 – 74.5

128 Pakistan  141 256 2.6 83 83 5.5 5.8 6.0 5.3 128 120 104 – 134 132 109 – 139 221 192 – 237 198 179 – 227 60.1 58.6 – 62.5 60.7 58.6 – 63.1

129 Palau 19 2.3 69 76 6.0 6.8 2.6 2.8 129 26 18 – 32 22 16 – 30 264 255 – 285 183 163 – 200 64.7 63.6 – 65.2 69.3 68.4 – 70.3

130 Panama  2 856 1.8 67 58 7.3 8.1 3.0 2.5 130 28 24 – 31 22 21 – 27 145 136 – 155 93 90 – 98 71.5 70.7 – 72.2 76.3 75.8 – 76.7

131 Papua New Guinea  4 809 2.5 79 74 4.2 4.1 5.1 4.5 131 118 85 – 134 109 74 – 124 359 336 – 395 329 310 – 370 55.1 52.8 – 57.7 57.5 54.8 – 60.0

132 Paraguay  5 496 2.7 84 75 5.4 5.3 4.7 4.0 132 35 28 – 38 31 25 – 35 173 157 – 189 129 115 – 147 70.2 69.0 – 71.5 74.2 72.4 – 75.7

133 Peru  25 662 1.8 73 62 6.1 7.2 3.7 2.8 133 53 48 – 56 48 44 – 52 190 178 – 201 139 128 – 151 66.7 65.9 – 67.6 71.6 70.4 – 72.7

134 Philippines  75 653 2.2 79 70 4.9 5.5 4.3 3.4 134 44 40 – 47 37 33 – 40 249 235 – 267 142 126 – 155 64.6 63.6 – 65.5 71.1 70.0 – 72.7

135 Poland  38 605 0.1 54 46 14.9 16.6 2.0 1.4 135 12 11 – 13 11 9 – 12 226 222 – 232 88 84 – 92 69.2 68.9 – 69.5 77.7 77.2 – 78.2

136 Portugal  10 016 0.1 51 48 19.0 20.8 1.6 1.5 136 10 9 – 11 7 6 – 8 164 161 – 169 66 64 – 70 71.7 71.4 – 72.0 79.3 78.8 – 79.8

137 Qatar 565 2.2 42 39 2.1 3.1 4.4 3.5 137 20 17 – 23 13 11 – 15 173 170 – 177 121 117 – 124 70.4 70.1 – 70.7 75.0 74.6 – 75.4

138 Republic of Korea  46 740 0.9 45 39 7.7 11.0 1.6 1.5 138 10 7 – 14 9 7 – 13 186 160 – 210 71 60 – 85 70.5 69.1 – 72.2 78.3 76.8 – 79.8

139 Republic of Moldova  4 295 –0.2 57 48 12.8 13.7 2.4 1.5 139 26 23 – 29 21 18 – 24 325 310 – 340 165 152 – 178 63.1 62.4 – 63.8 70.5 69.6 – 71.4

140 Romania  22 438 –0.3 51 46 15.7 18.8 1.9 1.3 140 25 22 – 27 21 18 – 23 260 245 – 275 117 105 – 125 66.2 65.5 – 67.0 73.5 72.7 – 74.6

141 Russian Federation  145 491 –0.2 49 44 16.0 18.5 1.8 1.2 141 23 22 – 25 17 16 – 19 428 394 – 453 156 143 – 161 59.4 58.4 – 60.8 72.0 71.6 – 73.0

142 Rwanda  7 609 1.2 99 88 4.1 4.2 6.9 6.0 142 219 202 – 227 199 182 – 207 667 604 – 722 599 537 – 653 38.5 36.8 – 41.1 40.5 38.6 – 43.3

143 Saint Kitts and Nevis 38 –0.8 64 57 9.1 9.9 2.8 2.4 143 25 22 – 28 22 18 – 25 243 219 – 258 148 133 – 162 66.1 65.3 – 67.3 72.0 70.8 – 73.3

144 Saint Lucia 148 1.2 78 61 8.8 7.8 3.4 2.6 144 20 17 – 24 14 13 – 19 210 200 – 225 135 125 – 150 69.2 68.2 – 69.9 74.2 73.1 – 75.2

145 Saint Vincent and the Grenadines 113 0.7 64 57 9.1 9.9 2.3 1.9 145 20 17 – 25 17 15 – 22 246 230 – 269 165 149 – 181 67.7 66.5 – 68.7 73.3 72.2 – 74.8

146 Samoa 159 –0.1 80 84 6.1 6.8 4.8 4.4 146 37 32 – 44 30 22 – 36 242 226 – 261 151 140 – 164 66.7 65.5 – 67.7 72.9 71.8 – 74.0

147 San Marino 27 1.4 45 48 21.1 24.1 1.7 1.5 147 8 7 – 11 9 7 – 10 81 75 – 89 38 35 – 43 76.1 75.1 – 77.2 83.8 82.8 – 84.7

148 Sao Tome and Principe 138 1.9 93 78 7.0 6.5 6.3 6.1 148 94 66 – 110 97 65 – 114 269 250 – 308 226 211 – 246 60.3 57.8 – 62.5 61.9 60.0 – 64.2

149 Saudi Arabia  20 346 2.8 84 85 4.1 4.8 6.9 5.8 149 40 35 – 45 26 22 – 30 181 166 – 195 116 105 – 126 68.1 67.1 – 69.1 73.5 72.7 – 74.5

150 Senegal  9 421 2.5 94 88 4.7 4.2 6.3 5.3 150 141 133 – 148 133 125 – 140 355 321 – 384 303 272 – 328 54.0 52.6 – 56.0 56.1 54.7 – 58.1

151 Seychelles 80 1.5 54 47 8.3 9.0 2.2 1.9 151 16 14 – 18 12 10 – 14 268 240 – 296 122 105 – 145 66.5 65.2 – 67.9 74.2 72.4 – 76.2

152 Sierra Leone  4 405 0.8 87 89 5.0 4.8 6.5 6.5 152 292 237 – 324 265 213 – 286 587 482 – 683 531 436 – 625 37.0 32.9 – 43.3 38.8 35.3 – 44.7

153 Singapore  4 018 2.9 37 41 8.4 10.6 1.7 1.5 153 5 4 – 6 4 4 – 5 114 110 – 120 61 57 – 66 75.4 74.7 – 76.0 80.2 79.5 – 81.1

154 Slovakia  5 399 0.3 55 45 14.8 15.4 2.0 1.3 154 11 9 – 12 8 8 – 10 216 211 – 222 83 81 – 87 69.2 68.8 – 69.6 77.5 77.2 – 77.9

155 Slovenia  1 988 0.4 45 42 17.1 19.2 1.5 1.2 155 6 6 – 8 5 4 – 6 170 164 – 174 76 72 – 81 71.9 71.5 – 72.3 79.4 78.9 – 80.2

156 Solomon Islands 447 3.5 95 90 4.6 4.2 5.9 5.4 156 37 31 – 43 27 21 – 33 221 176 – 259 154 112 – 193 66.6 64.4 – 69.6 71.4 68.5 – 75.3

157 Somalia  8 778 2.1 102 101 4.3 3.9 7.3 7.3 157 221 211 – 225 199 191 – 205 516 480 – 548 452 420 – 482 43.8 42.6 – 45.4 45.9 44.7 – 47.6

158 South Africa  43 309 1.8 71 60 5.0 5.7 3.6 3.0 158 90 86 – 92 78 74 – 82 567 545 – 585 502 487 – 521 49.6 48.8 – 50.6 52.1 51.0 – 53.0

159 Spain  39 910 0.2 50 46 19.2 21.8 1.4 1.1 159 6 6 – 7 5 5 – 6 122 118 – 128 49 47 – 51 75.4 74.7 – 75.8 82.3 82.0 – 82.6

160 Sri Lanka  18 924 1.1 59 48 8.0 9.3 2.6 2.1 160 24 21 – 28 17 14 – 20 244 224 – 284 124 119 – 140 67.6 65.1 – 68.9 75.3 73.8 – 76.0

161 Sudan  31 095 2.3 83 77 5.0 5.5 5.5 4.7 161 124 108 – 138 117 102 – 131 341 277 – 399 291 235 – 340 55.4 52.9 – 59.1 57.8 55.1 – 61.5

162 Suriname 417 0.4 68 56 6.8 8.1 2.7 2.1 162 29 25 – 35 21 18 – 26 230 204 – 255 138 118 – 160 68.0 66.6 – 69.6 73.5 71.8 – 75.3

163 Swaziland 925 1.9 90 82 4.9 5.3 5.6 4.6 163 135 99 – 169 123 93 – 153 627 513 – 718 587 473 – 678 44.7 39.4 – 50.7 45.6 40.8 – 52.0

164 Sweden  8 842 0.3 56 55 22.8 22.4 2.0 1.4 164 5 4 – 5 3 3 – 4 87 85 – 91 56 52 – 57 77.3 77.0 – 77.6 82.0 81.7 – 82.4

165 Switzerland  7 170 0.5 45 48 19.1 21.3 1.5 1.4 165 6 6 – 7 6 5 – 6 99 97 – 104 58 56 – 61 76.7 76.3 – 77.0 82.5 82.1 – 82.9
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Annex Table 1  Basic indicators for all Member States

POPULATION ESTIMATES PROBABILITY OF DYING (per 1000) LIFE EXPECTANCY AT BIRTH (years)

Member State Total Annual Dependency Percentage Total Under age 5 years Between ages 15 and 59 years
population growth ratio of population fertility

(000) rate (%) (per 100) aged 60+ years rate Males Females Males Females Males Females

2000 1990–2000 1990 2000 1990 2000 1990 2000 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty 2000 Uncertainty
interval interval interval interval interval interval

166 Syrian Arab Republic  16 189 2.7 102 78 4.4 4.7 5.7 3.8 166 32 30 – 38 28 25 – 32 170 160 – 184 132 125 – 144 69.3 68.4 – 69.9 72.4 71.6 – 73.0

167 Tajikistan  6 087 1.4 89 78 6.2 6.8 4.9 3.3 167 85 76 – 96 82 75 – 97 293 264 – 313 204 176 – 224 60.4 59.0 – 62.3 64.7 63.0 – 66.9

168 Thailand  62 806 1.4 56 47 6.2 8.1 2.3 2.1 168 35 31 – 38 32 28 – 35 245 230 – 260 150 130 – 164 66.0 65.0 – 67.1 72.4 71.1 – 74.2

169 The former Yugoslav Republic of Macedonia  2 034 0.6 51 48 11.5 14.4 2.0 1.7 169 16 14 – 20 15 13 – 18 160 153 – 167 89 85 – 92 70.2 69.8 – 70.8 74.8 74.5 – 75.3

170 Togo  4 527 2.7 95 90 4.8 4.9 6.3 5.6 170 138 124 – 149 121 108 – 133 460 392 – 519 406 344 – 460 50.5 48.1 – 54.0 53.0 50.5 – 56.6

171 Tonga 99 0.3 70 65 5.7 6.8 4.8 3.8 171 29 24 – 33 19 15 – 23 226 211 – 236 159 145 – 160 67.4 66.8 – 68.3 72.9 72.6 – 73.9

172 Trinidad and Tobago  1 294 0.6 66 46 8.7 9.6 2.4 1.6 172 16 13 – 22 13 10 – 18 209 176 – 229 133 124 – 144 68.5 67.4 – 70.5 73.8 72.8 – 74.7

173 Tunisia  9 459 1.5 72 55 6.6 8.4 3.6 2.2 173 29 24 – 32 34 31 – 40 169 158 – 182 99 91 – 113 69.2 68.3 – 70.0 73.4 71.9 – 74.3

174 Turkey  66 668 1.7 65 56 7.1 8.4 3.4 2.5 174 49 45 – 52 45 41 – 48 218 201 – 220 120 107 – 126 66.8 66.6 – 68.0 72.5 71.9 – 74.0

175 Turkmenistan  4 737 2.6 79 72 6.2 6.5 4.3 3.4 175 59 54 – 66 52 49 – 60 343 328 – 353 217 201 – 224 60.0 59.3 – 60.8 64.9 64.3 – 66.0

176 Tuvalu 10 1.5 70 65 5.7 6.8 3.5 2.8 176 43 30 – 55 40 30 – 50 262 242 – 287 198 182 – 227 63.6 62.0 – 64.8 67.6 65.7 – 68.7

177 Uganda  23 300 3.1 103 107 4.1 3.8 7.1 7.1 177 165 148 – 178 151 138 – 165 617 531 – 686 567 486 – 637 43.5 40.8 – 47.3 44.6 41.7 – 48.7

178 Ukraine  49 568 –0.5 51 46 18.5 20.5 1.8 1.2 178 18 17 – 19 13 12 – 14 365 353 – 378 135 129 – 140 62.6 62.0 – 63.1 73.3 72.9 – 73.8

179 United Arab Emirates  2 606 2.6 45 40 2.5 5.1 4.2 3.0 179 16 13 – 19 14 11 – 16 143 128 – 157 93 84 – 102 72.3 71.2 – 73.5 76.4 75.4 – 77.7

180 United Kingdom  59 415 0.3 54 53 20.9 20.6 1.8 1.7 180 7 7 – 8 6 5 – 6 109 108 – 112 67 65 – 68 74.8 74.6 – 75.0 79.9 79.7 – 80.2

181 United Republic of Tanzania  35 119 3.0 96 90 3.7 4.0 6.1 5.3 181 150 143 – 153 140 135 – 145 569 554 – 583 520 508 – 531 45.8 45.1 – 46.7 47.2 46.4 – 47.9

182 United States of America  283 230 1.1 52 52 16.6 16.1 2.0 2.0 182 9 9 – 10 8 7 – 8 147 143 – 149 84 83 – 85 73.9 73.7 – 74.2 79.5 79.3 – 79.6

183 Uruguay  3 337 0.7 60 60 16.4 17.2 2.5 2.3 183 19 18 – 21 14 13 – 16 185 182 – 188 89 86 – 92 70.0 69.8 – 70.3 77.9 77.5 – 78.2

184 Uzbekistan  24 881 1.9 82 69 6.5 7.1 4.0 2.6 184 69 64 – 72 57 52 – 60 282 270 – 290 176 165 – 185 62.1 61.6 – 62.9 68.0 67.3 – 68.9

185 Vanuatu 197 2.8 91 83 5.3 5.0 4.9 4.4 185 57 42 – 72 45 32 – 57 240 169 – 303 185 134 – 243 64.2 60.5 – 69.1 68.1 64.2 – 72.3

186 Venezuela, Bolivarian Republic of  24 170 2.2 72 63 5.7 6.6 3.5 2.9 186 26 22 – 30 21 18 – 26 178 170 – 185 99 96 – 105 70.6 70.0 – 71.2 76.5 75.8 – 77.0

187 Viet Nam  78 137 1.7 78 63 7.3 7.5 3.7 2.4 187 38 35 – 41 30 27 – 33 203 188 – 217 139 128 – 151 66.7 65.7 – 67.8 71.0 69.9 – 72.0

188 Yemen  18 349 4.7 106 110 4.1 3.6 7.6 7.6 188 104 96 – 111 96 89 – 101 278 251 – 305 226 205 – 242 59.3 57.6 – 60.9 62.0 60.9 – 63.5

189 Yugoslavia  10 552 0.4 49 50 15.2 18.3 2.1 1.7 189 18 16 – 20 15 14 – 17 180 175 – 181 100 98 – 102 69.8 69.6 – 70.1 74.7 74.5 – 75.0

190 Zambia  10 421 2.6 95 98 4.4 4.5 6.3 5.9 190 170 150 – 185 156 143 – 170 725 630 – 798 687 600 – 754 39.2 36.1 – 43.8 39.5 36.5 – 43.7

191 Zimbabwe  12 627 2.1 95 94 4.6 4.7 5.8 4.8 191 108 101 – 111 98 91 – 101 650 628 – 662 612 596 – 631 45.4 44.7 – 46.5 46.0 44.9 – 47.1
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Annex Table 2  Deaths by cause, sex and mortality stratum in WHO Regions,a estimates for 2000

SEX AFRICA THE AMERICAS EASTERN MEDITERRANEAN EUROPE SOUTH-EAST ASIA WESTERN PACIFIC

Causeb Mortality stratum Mortality stratum Causeb Mortality stratum Mortality stratum Mortality stratum Mortality stratum
Both sexes Males Females High child, High child, Very low child, Low child, High child, Low child, High child, Very low child, Low child, Low child, Low child, High child, Very low child, Low child,

high adult very high adult very low adult low adult high adult Low adult high adult very low adult low adult high adult low adult high adult very low adult low adult

Population (000) 6 045 172 3 045 372 2 999 800  294 099  345 533  325 186 430 951 71 235 Population (000) 139 071 342 584 411 910 218 473 243 192 293 821 1 241 813  154 358 1 532 946

(000) % total (000) % total (000) % total (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

TOTAL DEATHS  55 694 100  29 696 100  25 998 100  4 245  6 327  2 778  2 587   510 TOTAL DEATHS   690  3 346  4 076  1 952  3 636  2 142  12 015  1 152  10 238

I. Communicable diseases, maternal I. Communicable diseases, maternal
and perinatal conditions and and perinatal conditions and
nutritional deficiencies  17 777 31.9  9 282 31.3  8 495 32.7  2 893  4 597   203   475   185 nutritional deficiencies   153  1 556   240   221   152   604  4 913   131  1 454

Infectious and parasitic diseases  10 457 18.8  5 637 19.0  4 819 18.5  1 969  3 467   60   213   93 Infectious and parasitic diseases   84   836   49   85   86   332  2 540   25   618

Tuberculosis  1 660 3.0  1 048 3.5   613 2.4   146   235   2   33   22 Tuberculosis   7   129   6   19   49   157   517   6   336

STDs excluding HIV   217 0.4   119 0.4   97 0.4   43   58   0   1   0 STDs excluding HIV   0   12   0   2   1   1   95   0   3

     Syphilis   197 0.4   118 0.4   79 0.3   42   56   0   0   0      Syphilis   0   10   0   1   0   1   85   0   2

     Chlamydia   7 0.0   0 0.0   7 0.0   1   1   0   0   0      Chlamydia   0   0   0   0   0   0   4   0   0

     Gonorrhoea   4 0.0   0 0.0   4 0.0   1   1   0   0   0      Gonorrhoea   0   0   0   0   0   0   2   0   0

HIV/AIDS  2 943 5.3  1 500 5.0  1 443 5.6   517  1 875   15   34   23 HIV/AIDS   0   54   10   1   10   37   334   0   32

Diarrhoeal diseases  2 124 3.8  1 178 4.0   946 3.6   272   433   2   49   27 Diarrhoeal diseases   24   262   2   27   4   30   921   1   71

Childhood diseases  1 385 2.5   693 2.3   692 2.7   432   308   0   2   6 Childhood diseases   1   196   0   8   0   43   337   0   52

    Pertussis   296 0.5   148 0.5   148 0.6   92   74   0   1   6      Pertussis   0   57   0   0   0   1   62   0   2

    Poliomyelitis   1 0.0   0 0.0   0 0.0   0   0   0   0   0      Poliomyelitis   0   0   0   0   0   0   0   0   0

    Diphtheria   3 0.0   2 0.0   2 0.0   1   1   0   0   0      Diphtheria   0   0   0   0   0   0   1   0   0

    Measles   777 1.4   388 1.3   388 1.5   264   188   0   0   0      Measles   0   81   0   7   0   34   168   0   34

    Tetanus   309 0.6   154 0.5   154 0.6   75   45   0   1   1      Tetanus   0   57   0   0   0   8   105   0   17

Meningitis   156 0.3   87 0.3   69 0.3   19   23   1   9   1 Meningitis   2   22   2   7   5   12   42   1   11

Hepatitisc   128 0.2   70 0.2   57 0.2   15   18   5   3   1 Hepatitisc   3   7   4   5   2   5   32   5   22

Malaria  1 080 1.9   522 1.8   558 2.1   489   477   0   1   1 Malaria   0   47   0   0   0   8   43   0   13

Tropical diseases   124 0.2   76 0.3   48 0.2   33   30   0   20   3 Tropical diseases   1   5   0   0   0   0   30   0   2

     Trypanosomiasis   50 0.1   32 0.1   18 0.1   25   24   0   0   0      Trypanosomiasis   0   1   0   0   0   0   0   0   0

     Chagas disease   21 0.0   12 0.0   9 0.0   0   0   0   18   3      Chagas disease   0   0   0   0   0   0   0   0   0

     Schistosomiasis   11 0.0   8 0.0   3 0.0   3   2   0   1   0      Schistosomiasis   1   2   0   0   0   0   0   0   2

     Leishmaniasis   41 0.1   23 0.1   18 0.1   5   4   0   0   0      Leishmaniasis   0   2   0   0   0   0   30   0   0

     Lymphatic filariasis   0 0.0   0 0.0   0 0.0   0   0   0   0   0      Lymphatic filariasis   0   0   0   0   0   0   0   0   0

     Onchocerciasis   0 0.0   0 0.0   0 0.0   0   0   0   0   0      Onchocerciasis   0   0   0   0   0   0   0   0   0

Leprosy   2 0.0   2 0.0   1 0.0   0   0   0   0   0 Leprosy   0   0   0   0   0   0   1   0   0

Dengue   12 0.0   8 0.0   4 0.0   0   0   0   0   0 Dengue   0   1   0   0   0   1   10   0   1

Japanese encephalitis   4 0.0   1 0.0   2 0.0   0   0   0   0   0 Japanese encephalitis   0   0   0   0   0   0   0   0   3

Trachoma   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Trachoma   0   0   0   0   0   0   0   0   0

Intestinal nematode infections   17 0.0   9 0.0   8 0.0   1   2   0   2   1 Intestinal nematode infections   0   2   0   0   0   1   5   0   3

     Ascariasis   6 0.0   3 0.0   3 0.0   0   1   0   1   0      Ascariasis   0   1   0   0   0   0   1   0   1

     Trichuriasis   2 0.0   1 0.0   1 0.0   0   0   0   0   0      Trichuriasis   0   0   0   0   0   0   0   0   1

     Hookworm disease   6 0.0   4 0.0   2 0.0   1   1   0   0   0      Hookworm disease   0   0   0   0   0   0   3   0   0

Respiratory infections  3 941 7.1  2 121 7.1  1 821 7.0   460   622   115   104   43 Respiratory infections   40   330   168   86   44   142  1 221   102   463

Lower respiratory infections  3 866 6.9  2 084 7.0  1 782 6.9   454   614   115   102   42 Lower respiratory infections   39   327   165   85   42   141  1 199   101   439

Upper respiratory infections   69 0.1   34 0.1   35 0.1   4   5   0   1   1 Upper respiratory infections   1   3   3   1   1   1   22   1   24

Otitis media   6 0.0   3 0.0   3 0.0   1   2   0   0   0 Otitis media   0   0   0   0   0   0   1   0   0

Maternal conditions   495 0.9   0 0.0   495 1.9   97   146   0   13   7 Maternal conditions   3   62   0   2   1   21   122   0   19

Perinatal conditions  2 439 4.4  1 307 4.4  1 133 4.4   296   281   17   106   28 Perinatal conditions   20   284   11   42   19   90   919   2   321

Nutritional deficiencies   445 0.8   218 0.7   227 0.9   70   81   10   39   13 Nutritional deficiencies   5   43   11   6   2   19   110   1   32

Protein–energy malnutrition   271 0.5   137 0.5   134 0.5   49   52   5   28   8 Protein–energy malnutrition   2   23   3   2   1   8   66   1   22

Iodine deficiency   9 0.0   5 0.0   5 0.0   1   2   0   0   0 Iodine deficiency   0   2   0   0   0   0   3   0   0

Vitamin A deficiency   41 0.1   17 0.1   24 0.1   11   13   0   0   0 Vitamin A deficiency   0   6   0   0   0   0   10   0   0

Iron-deficiency anaemia   103 0.2   49 0.2   53 0.2   8   13   6   11   2 Iron-deficiency anaemia   1   8   8   3   2   6   27   0   7
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Annex Table 2  Deaths by cause, sex and mortality stratum in WHO Regions,a estimates for 2000

SEX AFRICA THE AMERICAS EASTERN MEDITERRANEAN EUROPE SOUTH-EAST ASIA WESTERN PACIFIC

Causeb Mortality stratum Mortality stratum Causeb Mortality stratum Mortality stratum Mortality stratum Mortality stratum
Both sexes Males Females High child, High child, Very low child, Low child, High child, Low child, High child, Very low child, Low child, Low child, Low child, High child, Very low child, Low child,

high adult very high adult very low adult low adult high adult Low adult high adult very low adult low adult high adult low adult high adult very low adult low adult

Population (000) 6 045 172 3 045 372 2 999 800  294 099  345 533  325 186 430 951 71 235 Population (000) 139 071 342 584 411 910 218 473 243 192 293 821 1 241 813  154 358 1 532 946

(000) % total (000) % total (000) % total (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

II. Noncommunicable conditions  32 855 59.0  16 998 57.2  15 856 61.0  1 043  1 286  2 397  1 779   276 II. Noncommunicable conditions   459  1 530  3 637  1 588  3 009  1 307  5 961   942  7 640

Malignant neoplasms  6 930 12.4  3 918 13.2  3 011 11.6   228   305   652   371   50 Malignant neoplasms   78   164  1 056   290   536   226   877   341  1 756

Mouth and oropharynx cancers   340 0.6   242 0.8   98 0.4   11   22   11   10   2 Mouth and oropharynx cancers   2   20   25   9   18   18   152   6   34

Oesophagus cancer   413 0.7   274 0.9   139 0.5   5   21   16   14   1 Oesophagus cancer   4   10   28   11   15   3   68   12   205

Stomach cancer   744 1.3   464 1.6   280 1.1   18   18   19   42   10 Stomach cancer   10   7   70   33   83   9   55   56   313

Colon/rectum cancer   579 1.0   303 1.0   276 1.1   11   15   77   26   3 Colon/rectum cancer   5   7   141   29   67   23   32   44   100

Liver cancer   626 1.1   433 1.5   193 0.7   28   35   15   14   3 Liver cancer   4   7   38   9   20   26   26   35   365

Pancreas cancer   214 0.4   114 0.4   100 0.4   3   5   34   13   1 Pancreas cancer   2   1   52   12   30   4   11   20   26

Trachea/bronchus/lung cancers  1 213 2.2   895 3.0   318 1.2   9   14   182   47   3 Trachea/bronchus/lung cancers   11   20   206   59   109   35   118   62   339

Melanoma and other skin cancers   65 0.1   35 0.1   30 0.1   4   5   13   5   0 Melanoma and other skin cancers   1   1   15   4   9   1   2   3   2

Breast cancer   459 0.8   0 0.0   458 1.8   14   24   56   28   3 Breast cancer   5   12   91   21   43   26   78   12   46

Cervix uteri cancer   288 0.5   0 0.0   288 1.1   21   38   6   17   6 Cervix uteri cancer   5   14   8   8   13   15   102   3   33

Corpus uteri cancer   76 0.1   0 0.0   76 0.3   1   2   9   10   1 Corpus uteri cancer   1   1   16   6   13   2   2   3   9

Ovary cancer   128 0.2   0 0.0   128 0.5   3   7   16   6   1 Ovary cancer   1   3   26   5   17   7   17   5   15

Prostate cancer   258 0.5   258 0.9   0 0.0   24   19   45   26   3 Prostate cancer   3   4   71   9   14   6   15   11   9

Bladder cancer   157 0.3   117 0.4   40 0.2   8   6   16   6   1 Bladder cancer   3   9   37   9   18   5   15   6   18

Lymphomas, multiple myeloma   291 0.5   173 0.6   118 0.5   18   19   47   16   3 Lymphomas, multiple myeloma   5   12   54   9   14   14   40   14   27

Leukaemia   265 0.5   145 0.5   119 0.5   8   12   27   18   3 Leukaemia   7   9   37   9   15   12   38   9   62

Other neoplasms   115 0.2   59 0.2   56 0.2   1   2   10   9   2 Other neoplasms   1   4   27   3   5   26   5   10   10

Diabetes mellitus   810 1.5   345 1.2   465 1.8   19   35   76   120   23 Diabetes mellitus   11   52   86   26   25   50   146   17   123

Nutritional/endocrine disorders   224 0.4   103 0.3   121 0.5   17   20   29   24   6 Nutritional/endocrine disorders   3   25   24   2   2   15   16   8   33

Neuropsychiatric disorders   948 1.7   477 1.6   472 1.8   31   44   135   51   13 Neuropsychiatric disorders   11   73   158   27   33   51   169   20   131

Unipolar depressive disorders   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Unipolar depressive disorders   0   0   0   0   0   0   0   0   0

Bipolar affective disorder   4 0.0   1 0.0   3 0.0   0   0   0   0   0 Bipolar affective disorder   0   0   0   0   0   0   3   0   0

Schizophrenia   17 0.0   8 0.0   9 0.0   0   0   1   0   0 Schizophrenia   1   1   1   0   0   2   6   0   5

Epilepsy   98 0.2   59 0.2   38 0.1   9   15   2   6   2 Epilepsy   2   5   6   5   4   5   19   1   18

Alcohol use disorders   84 0.2   73 0.2   12 0.0   2   5   8   13   4 Alcohol use disorders   0   2   13   5   9   5   7   1   11

Alzheimer’s and other dementias   276 0.5   93 0.3   183 0.7   2   3   61   7   1 Alzheimer’s and other dementias   1   5   76   4   7   20   37   7   48

Parkinson disease   90 0.2   44 0.1   45 0.2   2   2   16   2   0 Parkinson disease   1   4   21   1   1   2   10   4   24

Multiple sclerosis   17 0.0   6 0.0   10 0.0   0   0   3   1   0 Multiple sclerosis   0   0   4   1   2   0   3   0   1

Drug use disorders   15 0.0   14 0.0   2 0.0   0   0   2   1   0 Drug use disorders   0   0   4   0   0   1   3   1   3

Post-traumatic stress disorder   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Post-traumatic stress disorder   0   0   0   0   0   0   0   0   0

Obsessive–compulsive disorder   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Obsessive–compulsive disorder   0   0   0   0   0   0   0   0   0

Panic disorder   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Panic disorder   0   0   0   0   0   0   0   0   0

Insomnia (primary)   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Insomnia (primary)   0   0   0   0   0   0   0   0   0

Migraine   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Migraine   0   0   0   0   0   0   0   0   0

Sense organ disorders   7 0.0   3 0.0   4 0.0   0   0   0   0   0 Sense organ disorders   0   0   0   0   0   0   1   0   3

Glaucoma   1 0.0   0 0.0   0 0.0   0   0   0   0   0 Glaucoma   0   0   0   0   0   0   0   0   0

Cataracts   1 0.0   0 0.0   1 0.0   0   0   0   0   0 Cataracts   0   0   0   0   0   0   0   0   1

Hearing loss, adult onset   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Hearing loss, adult onset   0   0   0   0   0   0   0   0   0

Cardiovascular diseases  16 701 30.0  8 195 27.6  8 506 32.7   460   514  1 138   786   98 Cardiovascular diseases   276   811  1 797  1 051  2 125   598  3 493   406  3 147

Rheumatic heart disease   332 0.6   137 0.5   195 0.7   13   16   6   6   3 Rheumatic heart disease   4   17   12   10   16   11   106   3   110

Ischaemic heart disease  6 894 12.4  3 625 12.2  3 269 12.6   162   167   581   306   29 Ischaemic heart disease   136   288   762   472  1 115   237  1 706   140   792

Cerebrovascular disease  5 101 9.2  2 406 8.1  2 695 10.4   137   166   197   229   24 Cerebrovascular disease   58   158   470   276   741   181   625   173  1 667

Inflammatory heart disease   395 0.7   216 0.7   180 0.7   15   19   34   27   3 Inflammatory heart disease   4   12   28   23   26   13   111   8   74
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Annex Table 2  Deaths by cause, sex and mortality stratum in WHO Regions,a estimates for 2000

SEX AFRICA THE AMERICAS EASTERN MEDITERRANEAN EUROPE SOUTH-EAST ASIA WESTERN PACIFIC

Causeb Mortality stratum Mortality stratum Causeb Mortality stratum Mortality stratum Mortality stratum Mortality stratum
Both sexes Males Females High child, High child, Very low child, Low child, High child, Low child, High child, Very low child, Low child, Low child, Low child, High child, Very low child, Low child,

high adult very high adult very low adult low adult high adult Low adult high adult very low adult low adult high adult low adult high adult very low adult low adult

Population (000) 6 045 172 3 045 372 2 999 800  294 099  345 533  325 186 430 951 71 235 Population (000) 139 071 342 584 411 910 218 473 243 192 293 821 1 241 813  154 358 1 532 946

(000) % total (000) % total (000) % total (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

a See list of Member States by WHO Region and mortality stratum (pp. 168–169).
b Estimates for specific causes may not sum to broader cause groupings due to omission of residual categories.
c Does not include liver cancer and cirrhosis deaths resulting from chronic hepatitis virus infection.

Respiratory diseases  3 542 6.4  1 891 6.4  1 651 6.3   101   131   172   170   16 Respiratory diseases   26   126   205   65   127   135   482   57  1 728

Chronic obstructive pulmonary disease  2 523 4.5  1 367 4.6  1 156 4.4   51   63   124   76   6 Chronic obstructive pulmonary disease   13   43   136   42   93   52   255   23  1 545

Asthma   218 0.4   107 0.4   111 0.4   8   16   7   11   3 Asthma   5   17   14   9   11   22   35   7   55

Digestive diseases  1 923 3.5  1 151 3.9   772 3.0   87   112   97   144   32 Digestive diseases   23   123   185   81   112   115   367   46   399

Peptic ulcer disease   237 0.4   140 0.5   96 0.4   6   10   6   11   4 Peptic ulcer disease   3   6   18   7   14   21   53   5   74

Cirrhosis of the liver   797 1.4   531 1.8   266 1.0   31   38   30   58   17 Cirrhosis of the liver   7   28   68   47   55   42   181   15   180

Appendicitis   33 0.1   19 0.1   13 0.1   1   1   1   2   1 Appendicitis   0   1   1   1   1   1   18   0   6

Diseases of the genitourinary system   825 1.5   447 1.5   378 1.5   54   67   57   49   14 Diseases of the genitourinary system   17   69   60   26   28   56   140   27   162

Nephritis/nephrosis   620 1.1   327 1.1   293 1.1   35   44   31   38   12 Nephritis/nephrosis   11   58   40   18   11   45   122   24   131

Benign prostatic hypertrophy   35 0.1   35 0.1   0 0.0   3   4   1   2   1 Benign prostatic hypertrophy   1   1   1   2   3   1   8   0   8

Skin diseases   68 0.1   30 0.1   38 0.1   10   12   4   5   2 Skin diseases   0   5   8   1   2   5   6   1   8

Musculoskeletal diseases   104 0.2   36 0.1   68 0.3   6   7   12   9   3 Musculoskeletal diseases   1   3   18   2   4   10   3   5   20

Rheumatoid arthritis   20 0.0   6 0.0   14 0.1   1   1   2   2   1 Rheumatoid arthritis   0   0   4   1   1   2   1   2   2

Osteoarthritis   4 0.0   1 0.0   3 0.0   0   0   1   1   0 Osteoarthritis   0   0   1   0   0   0   0   0   0

Congenital abnormalities   657 1.2   341 1.1   315 1.2   30   36   15   40   16 Congenital abnormalities   12   76   13   12   10   20   254   4   119

Oral diseases   2 0.0   1 0.0   1 0.0   0   0   0   0   0 Oral diseases   0   0   0   0   0   0   1   0   0

Dental caries   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Dental caries   0   0   0   0   0   0   0   0   0

Periodontal disease   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Periodontal disease   0   0   0   0   0   0   0   0   0

Edentulism   0 0.0   0 0.0   0 0.0   0   0   0   0   0 Edentulism   0   0   0   0   0   0   0   0   0

III. Injuries  5 062 9.1  3 415 11.5  1 647 6.3   308   445   178   333   50 III. Injuries   79   259   199   143   475   231  1 141   78  1 144

Unintentional  3 403 6.1  2 262 7.6  1 141 4.4   196   245   119   185   29 Unintentional   61   181   140   88   285   155   900   49   769

Road traffic accidents  1 260 2.3   931 3.1   329 1.3   69   99   49   82   10 Road traffic accidents   40   51   46   20   55   115   320   16   288

Poisoning   315 0.6   204 0.7   112 0.4   15   20   12   3   2 Poisoning   2   16   6   14   89   4   78   1   53

Falls   283 0.5   170 0.6   113 0.4   8   10   23   15   2 Falls   4   17   48   11   17   8   31   8   81

Fires   238 0.4   104 0.3   135 0.5   18   17   4   5   1 Fires   4   20   3   4   15   7   121   2   19

Drowning   450 0.8   301 1.0   148 0.6   44   40   5   20   2 Drowning   3   16   4   10   33   12   85   6   169

Other unintentional injuries   857 1.5   553 1.9   304 1.2   42   60   26   60   12 Other unintentional injuries   8   61   34   29   76   8   266   16   158

Intentional  1 659 3.0  1 153 3.9   506 1.9   112   199   59   148   21 Intentional   17   78   59   55   190   76   241   30   376

Self-inflicted   815 1.5   509 1.7   305 1.2   10   17   39   23   4 Self-inflicted   7   16   54   25   107   19   150   28   315

Violence   520 0.9   401 1.4   119 0.5   40   76   20   123   17 Violence   7   24   4   11   62   11   66   1   58

War   310 0.6   233 0.8   77 0.3   62   106   0   2   0 War   3   36   0   17   20   45   18   0   2
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Annex Table 3  Burden of disease in disability-adjusted life years (DALYs) by cause, sex and mortality stratum in WHO Regions,a estimates for 2000

SEX AFRICA THE AMERICAS EASTERN MEDITERRANEAN EUROPE SOUTH-EAST ASIA WESTERN PACIFIC

Causeb Mortality stratum Mortality stratum Causeb Mortality stratum Mortality stratum Mortality stratum Mortality stratum
Both sexes Males Females High child, High child, Very low child, Low child, High child, Low child, High child, Very low child, Low child, Low child, Low child, High child, Very low child, Low child,

high adult very high adult very low adult low adult high adult Low adult high adult very low adult low adult high adult low adult high adult very low adult low adult

Population (000) 6 045 172 3 045 372 2 999 800  294 099  345 533  325 186 430 951 71 235 Population (000) 139 071 342 584 411 910 218 473 243 192 293 821 1 241 813 154 358 1 532 946

(000) % total (000) % total (000) % total (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

TOTAL DALYs 1 472 392 100  765 774 100  706 619 100  143 671  209 616  45 991  79 562  16 803 TOTAL DALYs 22 400 110 959 52 862 40 278 59 972 60 423 364 581 16 393 248 883

I. Communicable diseases, maternal I. Communicable diseases, maternal
and perinatal conditions and and perinatal conditions and
nutritional deficiencies 610 353 41.5  294 708 38.5  315 645 44.7  102 806  155 682  3 181  17 565  6 213 nutritional deficiencies 6 592 56 529 2 800 8 608 5 164 20 700 163 137 1 110 60 266

Infectious and parasitic diseases  340 176 23.1  173 704 22.7  166 473 23.6  68 459  114 085  1 478  7 820  3 058 Infectious and parasitic diseases  2 965  28 474  1 097  3 118  2 608  9 745  76 637  397  20 234

Tuberculosis  35 792 2.4  21 829 2.9  13 962 2.0  3 754  6 034  20  633  482 Tuberculosis  176  2 775  63  444  1 096  3 063  11 929  53  5 272

STDs excluding HIV  15 839 1.1  5 808 0.8  10 031 1.4  2 837  3 351  110  601  98 STDs excluding HIV  79  1 150  122  201  194  541  5 981  51  521

    Syphilis  5 574 0.4  3 095 0.4  2 479 0.4  1 353  1 817  1  23  4     Syphilis  3  316  1  24  4  33  1 932  1  62

    Chlamydia  6 128 0.4  902 0.1  5 226 0.7  829  837  91  389  63     Chlamydia  51  463  105  120  140  291  2 442  41  266

    Gonorrhoea  3 919 0.3  1 758 0.2  2 161 0.3  655  693  16  186  31     Gonorrhoea  20  313  15  35  38  215  1 505  8  189

HIV/AIDS  90 392 6.1  44 366 5.8  46 026 6.5  15 605  57 046  504  1 145  714 HIV/AIDS  2  1 784  307  36  421  1 198  10 279  11  1 340

Diarrhoeal diseases  62 227 4.2  32 399 4.2  29 828 4.2  8 070  13 424  108  1 838  882 Diarrhoeal diseases  815  8 358  109  963  166  976  22 387  45  4 084

Childhood diseases  50 380 3.4  25 151 3.3  25 229 3.6  15 396  11 043  50  202  256 Childhood diseases  63  6 934  66  332  34  1 599  12 128  37  2 240

    Pertussis  12 768 0.9  6 369 0.8  6 398 0.9  3 612  2 922  50  178  236     Pertussis  42  2 204  63  63  29  133  2 737  36  462

    Poliomyelitis  184 0.0  95 0.0  89 0.0  16  7  0  6  1     Poliomyelitis  5  16  1  5  1  11  62  0  52

    Diphtheria  114 0.0  61 0.0  53 0.0  24  23  0  2  0     Diphtheria  0  16  0  6  1  4  35  0  4

    Measles  27 549 1.9  13 755 1.8  13 793 2.0  9 344  6 646  0  2  3     Measles  10  2 882  1  252  2  1 212  5 989  1  1 206

    Tetanus  9 766 0.7  4 870 0.6  4 895 0.7  2 400  1 446  0  14  17     Tetanus  7  1 816  1  6  1  239  3 306  0  516

Meningitis  5 751 0.4  3 011 0.4  2 740 0.4  698  817  47  437  46 Meningitis  71  800  66  206  125  442  1 429  14  555

Hepatitisc  2 739 0.2  1 400 0.2  1 339 0.2  334  444  82  59  35 Hepatitisc  73  181  45  142  46  98  756  56  389

Malaria  40 213 2.7  19 237 2.5  20 976 3.0  17 916  17 832  1  83  27 Malaria  47  1 898  2  19  0  292  1 582  2  514

Tropical diseases  12 289 0.8  8 271 1.1  4 018 0.6  3 051  3 012  9  701  109 Tropical diseases  62  846  0  7  0  242  3 772  4  472

    Trypanosomiasis  1 585 0.1  1 013 0.1  572 0.1  804  754  0  0  0     Trypanosomiasis  0  26  0  0  0  0  0  0  0

    Chagas disease  680 0.0  360 0.0  320 0.0  0  0  7  582  91     Chagas disease  0  0  0  0  0  0  0  0  0

    Schistosomiasis  1 713 0.1  1 037 0.1  676 0.1  648  724  1  70  9     Schistosomiasis  43  154  0  0  0  3  1  0  60

    Leishmaniasis  1 810 0.1  1 067 0.1  744 0.1  222  173  1  41  5     Leishmaniasis  16  124  0  6  0  6  1 210  0  9

    Lymphatic filariasis  5 549 0.4  4 245 0.6  1 304 0.2  894  966  0  8  1     Lymphatic filariasis  4  473  0  1  0  233  2 562  4  403

    Onchocerciasis  951 0.1  549 0.1  402 0.1  484  395  0  1  2     Onchocerciasis  0  69  0  0  0  0  0  0  0

Leprosy  141 0.0  76 0.0  65 0.0  8  8  0  15  0 Leprosy  0  12  0  0  0  7  83  0  6

Dengue  433 0.0  286 0.0  147 0.0  2  4  0  3  7 Dengue  0  19  0  0  0  25  346  0  26

Japanese encephalitis  426 0.0  207 0.0  219 0.0  0  0  0  0  0 Japanese encephalitis  0  6  0  0  0  22  61  0  336

Trachoma  1 181 0.1  319 0.0  862 0.1  212  232  0  0  0 Trachoma  71  108  0  0  0  24  50  0  484

Intestinal nematode infections  4 811 0.3  2 461 0.3  2 350 0.3  289  364  11  549  123 Intestinal nematode infections  47  248  0  8  1  469  1 044  6  1 651

    Ascariasis  1 252 0.1  636 0.1  616 0.1  48  70  3  168  27     Ascariasis  20  83  0  7  0  114  123  1  588

    Trichuriasis  1 640 0.1  836 0.1  803 0.1  50  70  5  239  46     Trichuriasis  1  31  0  0  0  194  202  2  799

    Hookworm disease  1 829 0.1  939 0.1  890 0.1  191  222  3  125  20     Hookworm disease  26  134  0  0  0  160  703  2  242

Respiratory infections  97 658 6.6  50 452 6.6  47 206 6.7  13 210  17 823  561  2 400  1 144 Respiratory infections  1 279  10 120  676  2 264  951  3 456  29 005  381  14 387

Lower respiratory infections  94 222 6.4  48 786 6.4  45 436 6.4  12 933  17 467  509  2 233  1 095 Lower respiratory infections  1 212  9 929  612  2 182  894  3 350  28 134  358  13 316

Upper respiratory infections  1 963 0.1  916 0.1  1 047 0.1  149  188  15  56  27 Upper respiratory infections  28  77  28  48  31  38  528  10  741

Otitis media  1 472 0.1  750 0.1  722 0.1  128  168  37  110  22 Otitis media  40  115  37  34  27  69  343  13  330

Maternal conditions  34 480 2.3  0 0.0  34 480 4.9  5 166  7 710  182  1 321  431 Maternal conditions  693  3 502  206  908  448  1 992  9 132  76  2 713

Perinatal conditions  91 797 6.2  49 072 6.4  42 726 6.0  11 390  10 845  613  3 905  1 034 Perinatal conditions  819  10 424  435  1 669  771  3 224  34 473  94  12 101

Nutritional deficiencies  46 242 3.1  21 480 2.8  24 761 3.5  4 580  5 219  347  2 119  547 Nutritional deficiencies  836  4 009  386  649  385  2 283  13 890  161  10 830

Protein–energy malnutrition  16 483 1.1  8 298 1.1  8 185 1.2  2 578  2 904  34  763  239 Protein–energy malnutrition  176  1 647  25  151  61  567  4 907  21  2 409

Iodine deficiency  1 218 0.1  572 0.1  646 0.1  140  193  3  7  2 Iodine deficiency  31  173  5  27  32  32  486  2  85

Vitamin A deficiency  1 392 0.1  587 0.1  805 0.1  382  440  0  3  1 Vitamin A deficiency  3  161  0  1  0  6  373  0  23

Iron-deficiency anaemia  26 650 1.8  11 807 1.5  14 843 2.1  1 468  1 680  306  1 341  237 Iron-deficiency anaemia  588  1 890  352  445  266  1 624  8 053  137  8 264
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Annex Table 3  Burden of disease in disability-adjusted life years (DALYs) by cause, sex and mortality stratum in WHO Regions,a estimates for 2000

SEX AFRICA THE AMERICAS EASTERN MEDITERRANEAN EUROPE SOUTH-EAST ASIA WESTERN PACIFIC

Causeb Mortality stratum Mortality stratum Causeb Mortality stratum Mortality stratum Mortality stratum Mortality stratum
Both sexes Males Females High child, High child, Very low child, Low child, High child, Low child, High child, Very low child, Low child, Low child, Low child, High child, Very low child, Low child,

high adult very high adult very low adult low adult high adult Low adult high adult very low adult low adult high adult low adult high adult very low adult low adult

Population (000) 6 045 172 3 045 372 2 999 800  294 099  345 533  325 186 430 951 71 235 Population (000) 139 071 342 584 411 910 218 473 243 192 293 821 1 241 813 154 358 1 532 946

(000) % total (000) % total (000) % total (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

II. Noncommunicable conditions  679 484 46.1  352 434 46.0  327 050 46.3  28 701  36 552  38 260  49 550  8 658 II. Noncommunicable conditions  12 654  43 155  45 608  26 860  41 365  31 624  155 306  13 643  147 547

Malignant neoplasms  78 508 5.3  42 208 5.5  36 300 5.1  2 741  3 942  5 624  4 320  628 Malignant neoplasms  1 086  2 514  8 659  3 278  5 706  3 160  12 398  2 820  21 633

Mouth and oropharynx cancers  4 379 0.3  3 152 0.4  1 227 0.2  124  297  110  119  16 Mouth and oropharynx cancers  30  277  291  107  217  259  1 978  59  495

Oesophagus cancer  4 096 0.3  2 721 0.4  1 375 0.2  56  237  133  127  7 Oesophagus cancer  36  114  233  107  150  34  804  96  1 960

Stomach cancer  7 326 0.5  4 565 0.6  2 761 0.4  198  211  143  386  96 Stomach cancer  108  103  475  323  800  99  669  452  3 264

Colon/rectum cancer  5 659 0.4  3 074 0.4  2 585 0.4  132  171  617  260  26 Colon/rectum cancer  60  115  1 082  283  606  287  442  397  1 181

Liver cancer  7 948 0.5  5 600 0.7  2 348 0.3  402  519  126  140  35 Liver cancer  48  91  272  87  187  333  369  291  5 048

Pancreas cancer  1 867 0.1  1 064 0.1  803 0.1  31  53  242  114  11 Pancreas cancer  16  19  365  113  289  53  134  143  282

Trachea/bronchus/lung cancers  11 418 0.8  8 303 1.1  3 115 0.4  98  157  1 443  481  27 Trachea/bronchus/lung cancers  121  211  1 665  604  1 093  369  1 223  430  3 495

Melanoma and other skin cancers  690 0.0  387 0.1  303 0.0  35  60  133  54  5 Melanoma and other skin cancers  10  19  146  43  92  11  29  27  27

Breast cancer  6 386 0.4  4 0.0  6 382 0.9  182  315  686  392  41 Breast cancer  80  191  1 013  297  558  454  1 220  194  763

Cervix uteri cancer  4 649 0.3  0 0.0  4 649 0.7  273  515  98  273  83 Cervix uteri cancer  70  235  106  124  169  262  1 888  34  519

Corpus uteri cancer  993 0.1  0 0.0  993 0.1  13  21  93  174  27 Corpus uteri cancer  14  12  144  89  160  29  35  33  149

Ovary cancer  1 651 0.1  0 0.0  1 651 0.2  44  95  149  85  13 Ovary cancer  9  61  234  70  200  118  281  58  233

Prostate cancer  1 526 0.1  1 526 0.2  0 0.0  144  124  255  147  19 Prostate cancer  15  28  376  61  106  40  94  63  54

Bladder cancer  1 329 0.1  998 0.1  331 0.0  69  64  116  50  5 Bladder cancer  22  100  273  87  166  48  134  41  152

Lymphomas, multiple myeloma  3 994 0.3  2 569 0.3  1 424 0.2  317  366  396  224  41 Lymphomas, multiple myeloma  94  271  445  136  186  230  720  115  454

Leukaemia  5 147 0.3  2 835 0.4  2 312 0.3  131  234  254  382  87 Leukaemia  154  246  334  163  197  265  1 004  97  1 600

Other neoplasms  1 394 0.1  728 0.1  666 0.1  28  46  81  130  31 Other neoplasms  25  72  175  37  66  387  98  68  151

Diabetes mellitus  14 943 1.0  7 002 0.9  7 941 1.1  289  433  1 290  1 901  292 Diabetes mellitus  366  963  1 008  667  841  764  3 294  457  2 378

Nutritional/endocrine disorders  8 061 0.5  3 728 0.5  4 332 0.6  751  867  768  1 205  307 Nutritional/endocrine disorders  178  912  618  183  162  381  498  220  1 008

Neuropsychiatric disorders  181 755 12.3  88 423 11.5  93 332 13.2  6 920  8 539  14 076  16 711  2 841 Neuropsychiatric disorders  3 812  10 497  15 285  6 599  9 196  7 669  39 250  3 878  36 482

Unipolar depressive disorders  64 963 4.4  25 901 3.4  39 063 5.5  1 906  2 154  5 031  5 589  867 Unipolar depressive disorders  1 184  3 507  4 074  2 548  2 634  2 832  17 123  1 000  14 515

Bipolar affective disorder  13 645 0.9  6 897 0.9  6 747 1.0  743  852  504  1 026  172 Bipolar affective disorder  354  809  621  466  450  702  2 990  243  3 713

Schizophrenia  15 686 1.1  8 013 1.0  7 672 1.1  732  827  509  1 221  204 Schizophrenia  453  956  595  559  437  1 055  3 538  235  4 365

Epilepsy  7 067 0.5  3 832 0.5  3 235 0.5  423  690  262  848  190 Epilepsy  131  400  358  256  219  371  1 528  99  1 291

Alcohol use disorders  18 469 1.3  15 844 2.1  2 624 0.4  368  858  3 032  2 848  446 Alcohol use disorders  18  303  2 691  297  2 253  304  1 910  595  2 546

Alzheimer’s and other dementias  12 464 0.8  5 381 0.7  7 083 1.0  280  300  1 415  750  64 Alzheimer’s and other dementias  170  458  3 101  450  994  428  1 873  505  1 678

Parkinson disease  1 473 0.1  723 0.1  750 0.1  30  37  227  43  6 Parkinson disease  20  58  281  62  77  49  231  105  248

Multiple sclerosis  1 475 0.1  630 0.1  845 0.1  51  40  110  100  15 Multiple sclerosis  34  72  155  63  81  63  318  29  346

Drug use disorders  5 830 0.4  4 535 0.6  1 295 0.2  526  601  697  788  227 Drug use disorders  391  214  717  156  295  120  511  250  335

Post-traumatic stress disorder  3 230 0.2  896 0.1  2 335 0.3  141  158  176  200  31 Post-traumatic stress disorder  78  180  207  123  131  179  706  81  841

Obsessive–compulsive disorder  4 761 0.3  2 048 0.3  2 713 0.4  370  428  218  535  85 Obsessive–compulsive disorder  184  326  257  267  284  170  823  63  752

Panic disorder  6 591 0.4  2 239 0.3  4 352 0.6  336  386  262  494  83 Panic disorder  174  397  323  241  237  361  1 479  128  1 691

Insomnia (primary)  3 361 0.2  1 447 0.2  1 914 0.3  134  150  258  310  47 Insomnia (primary)  33  151  345  116  159  114  839  129  576

Migraine  7 539 0.5  2 045 0.3  5 494 0.8  182  236  490  729  146 Migraine  144  394  747  250  240  334  1 686  155  1 805

Sense organ disorders  37 673 2.6  19 253 2.5  18 420 2.6  2 537  3 187  1 278  2 676  483 Sense organ disorders  1 032  2 644  1 348  1 158  1 644  2 425  10 795  474  5 991

Glaucoma  1 744 0.1  628 0.1  1 115 0.2  220  369  21  122  8 Glaucoma  92  194  61  52  146  47  98  11  303

Cataracts  10 585 0.7  4 981 0.7  5 604 0.8  1 190  1 114  45  363  141 Cataracts  212  885  21  101  279  760  3 788  21  1 665

Hearing loss, adult onset  25 276 1.7  13 610 1.8  11 665 1.7  1 122  1 698  1 212  2 188  332 Hearing loss, adult onset  728  1 557  1 265  1 005  1 219  1 616  6 890  442  4 001

Cardiovascular diseases  150 975 10.3  80 325 10.5  70 651 10.0  5 049  6 445  7 240  7 753  1 064 Cardiovascular diseases  2 852  10 287  9 533  8 262  15 586  6 771  39 658  2 584  27 892

Rheumatic heart disease  6 528 0.4  2 773 0.4  3 755 0.5  320  446  53  113  78 Rheumatic heart disease  85  501  81  177  232  279  2 384  22  1 757

Ischaemic heart disease  55 682 3.8  31 997 4.2  23 685 3.4  1 526  1 721  3 288  2 673  255 Ischaemic heart disease  1 321  2 795  4 066  3 536  7 887  2 327  16 435  797  7 055

Cerebrovascular disease  45 677 3.1  23 072 3.0  22 606 3.2  1 439  2 058  1 594  2 735  317 Cerebrovascular disease  600  2 101  2 732  2 415  5 284  1 936  6 950  1 268  14 248

Inflammatory heart disease  6 631 0.5  3 860 0.5  2 771 0.4  334  435  390  409  48 Inflammatory heart disease  58  248  280  381  503  272  2 322  82  869
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Annex Table 3  Burden of disease in disability-adjusted life years (DALYs) by cause, sex and mortality stratum in WHO Regions,a estimates for 2000

SEX AFRICA THE AMERICAS EASTERN MEDITERRANEAN EUROPE SOUTH-EAST ASIA WESTERN PACIFIC

Causeb Mortality stratum Mortality stratum Causeb Mortality stratum Mortality stratum Mortality stratum Mortality stratum
Both sexes Males Females High child, High child, Very low child, Low child, High child, Low child, High child, Very low child, Low child, Low child, Low child, High child, Very low child, Low child,

high adult very high adult very low adult low adult high adult Low adult high adult very low adult low adult high adult low adult high adult very low adult low adult

Population (000) 6 045 172 3 045 372 2 999 800  294 099  345 533  325 186 430 951 71 235 Population (000) 139 071 342 584 411 910 218 473 243 192 293 821 1 241 813 154 358 1 532 946

(000) % total (000) % total (000) % total (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

Respiratory diseases  68 737 4.7  37 408 4.9  31 329 4.4  3 270  4 397  2 667  4 718  719 Respiratory diseases  701  4 036  2 648  1 597  2 170  2 784  13 917  856  24 256

Chronic obstructive pulmonary disease  33 748 2.3  18 677 2.4  15 071 2.1  717  961  1 262  1 032  88  Chronic obstructive pulmonary disease  178  827  1 239  731  1 241  959  5 206  179  19 127

Asthma  13 858 0.9  7 509 1.0  6 350 0.9  892  1 278  769  1 574  301  Asthma  308  918  717  346  237  678  2 718  380  2 743

Digestive diseases  48 874 3.3  29 367 3.8  19 507 2.8  2 764  3 501  1 677  3 676  779 Digestive diseases  577  3 996  2 457  2 086  2 544  2 964  12 057  733  9 063

Peptic ulcer disease  4 113 0.3  2 651 0.3  1 462 0.2  132  201  53  144  44  Peptic ulcer disease  34  178  133  118  227  289  1 310  37  1 213

Cirrhosis of the liver  14 856 1.0  10 358 1.4  4 497 0.6  492  648  492  1 121  306  Cirrhosis of the liver  136  628  931  765  932  857  4 116  215  3 216

Appendicitis  887 0.1  542 0.1  345 0.0  22  33  14  40  17  Appendicitis  6  19  16  14  19  33  538  5  111

Diseases of the genitourinary system  15 875 1.1  9 099 1.2  6 777 1.0  1 194  1 559  564  1 037  268 Diseases of the genitourinary system  387  1 431  547  579  727  981  3 117  227  3 258

Nephritis/nephrosis  9 150 0.6  4 921 0.6  4 229 0.6  597  818  172  479  170  Nephritis/nephrosis  174  1 022  196  271  184  649  2 351  103  1 965

Benign prostatic hypertrophy  2 304 0.2  2 304 0.3  0 0.0  122  134  84  193  28  Benign prostatic hypertrophy  62  120  120  66  80  107  459  49  679

Skin diseases  1 859 0.1  1 033 0.1  827 0.1  272  376  51  124  36 Skin diseases  11  156  68  33  89  164  296  14  167

Musculoskeletal diseases  29 938 2.0  12 919 1.7  17 019 2.4  903  952  1 883  2 194  314 Musculoskeletal diseases  480  1 395  2 289  1 328  1 688  1 465  6 542  936  7 571

Rheumatoid arthritis  5 099 0.3  1 434 0.2  3 665 0.5  55  45  331  604  92  Rheumatoid arthritis  79  300  283  295  367  133  1 507  113  894

Osteoarthritis  16 446 1.1  6 650 0.9  9 796 1.4  574  598  1 024  941  113  Osteoarthritis  244  704  1 474  759  996  848  3 415  634  4 121

Congenital abnormalities  32 871 2.2  17 053 2.2  15 819 2.2  1 749  2 041  719  2 291  749 Congenital abnormalities  743  3 606  621  669  595  1 071  11 699  238  6 082

Oral diseases  8 021 0.5  3 890 0.5  4 131 0.6  235  268  343  813  146 Oral diseases  405  645  352  384  350  638  1 687  140  1 615

Dental caries  4 626 0.3  2 344 0.3  2 282 0.3  174  202  176  693  128  Dental caries  197  356  200  189  167  241  1 053  76  775

Periodontal disease  293 0.0  148 0.0  144 0.0  14  16  13  20  3  Periodontal disease  5  18  16  11  13  15  97  6  46

Edentulism  2 979 0.2  1 359 0.2  1 620 0.2  42  44  152  92  12  Edentulism  201  255  133  182  169  377  503  58  759

III. Injuries  182 555 12.4  118 631 15.5  63 924 9.0  12 164  17 382  4 550  12 447  1 931 III. Injuries  3 153  11 275  4 454  4 810  13 443  8 098  46 138  1 639  41 070

Unintentional  136 485 9.3  87 309 11.4  49 176 7.0  8 605  11 122  3 099  7 565  1 285 Unintentional  2 586  8 719  3 308  3 404  8 890  5 720  38 960  1 113  32 110

Road traffic accidents  41 234 2.8  30 333 4.0  10 902 1.5  2 289  3 473  1 512  2 781  326  Road traffic accidents  1 400  1 935  1 407  635  1 721  3 913  10 120  359  9 363

Poisoning  8 235 0.6  5 057 0.7  3 178 0.4  493  705  283  97  44  Poisoning  52  524  128  348  1 799  106  2 293  20  1 342

Falls  19 518 1.3  11 760 1.5  7 758 1.1  802  990  414  994  193  Falls  467  1 474  742  577  956  697  4 388  198  6 624

Fires  9 989 0.7  3 929 0.5  6 060 0.9  851  839  139  175  25  Fires  118  1 010  58  134  334  233  5 397  30  646

Drowning  13 263 0.9  8 874 1.2  4 389 0.6  1 428  1 260  124  588  59  Drowning  100  498  78  274  823  376  2 376  69  5 210

 Other unintentional injuries  44 246 3.0  27 356 3.6  16 890 2.4  2 741  3 854  627  2 929  639  Other unintentional injuries  449  3 277  895  1 435  3 258  394  14 386  436  8 925

Intentional  46 070 3.1  31 323 4.1  14 748 2.1  3 559  6 260  1 451  4 882  646 Intentional  567  2 556  1 147  1 406  4 553  2 379  7 178  526  8 960

Self-inflicted  19 257 1.3  11 145 1.5  8 112 1.1  245  432  799  604  117  Self-inflicted  221  506  1 015  574  2 315  509  4 396  485  7 042

Violence  16 122 1.1  12 438 1.6  3 683 0.5  1 246  2 420  641  4 208  515  Violence  234  735  129  322  1 643  450  1 791  40  1 751

War  10 324 0.7  7 486 1.0  2 838 0.4  2 068  3 408  0  55  14  War  112  1 254  1  472  570  1 388  822  0  154

a See list of Member States by WHO Region and mortality stratum (pp. 168–169).
b Estimates for specific causes may not sum to broader cause groupings due to omission of residual categories.
c Does not include liver cancer and cirrhosis DALYs resulting from chronic hepatitis virus infection.
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Annex Table 4 Healthy life expectancy (HALE) in all Member States, estimates for 2000

Healthy life expectancya Expectation of Percentage
(years) lost healthy of total life

Total Males Females
population

Member State At birth At birth Uncertainty At age 60 Uncertainty At birth Uncertainty At age 60 Uncertainty Males Females Males Females
interval interval interval interval

years at birth
(years)

expectancy
lost

Annex Table 4  Health attainment, level in all Member States, estimates for 2000
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Total Males Females
population

Member State At birth At birth Uncertainty At age 60 Uncertainty At birth Uncertainty At age 60 Uncertainty Males Females Males Females
interval interval interval interval

years at birth
(years)

expectancy
lost

1 Afghanistan 33.8 35.1 30.3 – 40.4 7.1 5.5 – 8.8 32.5 26.2 – 39.5 5.8 2.6 – 9.0 9.1 12.5 20.5 27.8

2 Albania 59.4 56.5 54.4 – 59.3 11.4 10.3 – 12.6 62.3 59.9 – 64.8 14.4 13.0 – 16.0 7.9 10.6 12.2 14.5

3 Algeria 58.4 58.4 55.8 – 61.9 11.1 9.4 – 13.1 58.3 54.5 – 62.2 11.0 8.9 – 12.9 9.7 12.9 14.3 18.1

4 Andorra 71.8 69.8 67.4 – 73.0 17.0 15.4 – 18.7 73.7 70.7 – 77.9 19.4 17.3 – 22.5 7.3 10.1 9.5 12.1

5 Angola 36.9 36.2 33.7 – 42.0 7.4 5.3 – 10.1 37.6 33.3 – 42.8 7.3 4.6 – 10.3 8.1 10.8 18.2 22.3

6 Antigua and Barbuda 61.9 61.7 58.4 – 64.8 14.8 13.5 – 16.3 62.1 59.0 – 65.2 15.4 14.1 – 16.9 10.1 14.5 14.1 18.9

7 Argentina 63.9 61.8 59.6 – 64.0 13.2 12.0 – 14.6 65.9 63.0 – 68.6 16.0 14.8 – 17.5 8.4 11.9 12.0 15.2

8 Armenia 59.0 56.9 55.0 – 58.6 9.7 8.8 – 10.6 61.1 58.1 – 64.1 12.0 10.9 – 13.1 7.5 10.1 11.7 14.2

9 Australia 71.5 69.6 67.8 – 71.5 17.0 16.1 – 18.1 73.3 69.8 – 75.4 19.5 18.7 – 20.6 6.9 8.8 9.1 10.7

10 Austria 70.3 68.1 66.9 – 69.4 15.2 14.5 – 16.0 72.5 70.3 – 74.3 18.4 17.8 – 19.2 6.8 8.9 9.0 10.9

11 Azerbaijan 55.4 53.3 50.6 – 56.3 12.2 10.8 – 14.0 57.5 54.3 – 60.8 14.6 12.9 – 16.5 8.4 11.4 13.6 16.5

12 Bahamas 58.1 57.2 54.0 – 60.5 12.4 10.2 – 14.7 59.1 54.2 – 64.0 12.6 10.1 – 15.2 10.8 15.7 15.9 21.0

13 Bahrain 62.7 63.0 61.0 – 65.2 11.3 9.8 – 12.8 62.3 59.1 – 65.1 11.4 10.2 – 12.6 9.7 12.4 13.3 16.6

14 Bangladesh 49.3 50.6 47.4 – 54.1 8.8 7.5 – 10.4 47.9 43.6 – 52.6 8.0 6.4 – 9.9 9.8 12.9 16.2 21.2

15 Barbados 63.3 62.3 59.7 – 65.0 13.4 12.1 – 14.9 64.3 60.9 – 67.7 16.1 14.1 – 18.4 9.3 13.4 13.0 17.2

16 Belarus 60.1 55.4 53.4 – 57.5 9.9 9.2 – 10.8 64.8 62.7 – 66.9 14.4 13.2 – 15.9 6.6 9.2 10.7 12.4

17 Belgium 69.4 67.7 66.2 – 69.2 15.3 14.5 – 16.2 71.0 69.0 – 73.0 18.0 17.2 – 18.7 6.9 9.9 9.2 12.2

18 Belize 59.2 58.0 55.2 – 61.0 12.7 11.2 – 14.1 60.4 55.6 – 64.9 13.6 11.0 – 16.4 11.1 14.3 16.1 19.2

19 Benin 42.5 43.1 39.8 – 46.5 8.4 6.7 – 10.1 41.9 37.5 – 46.5 7.4 3.9 – 10.5 8.5 11.9 16.5 22.0

20 Bhutan 49.2 50.1 44.8 – 55.1 9.3 7.5 – 11.1 48.2 43.5 – 53.7 8.8 6.1 – 11.7 10.3 14.3 17.0 22.9

21 Bolivia 51.4 51.4 47.4 – 55.5 9.8 8.3 – 11.5 51.4 47.1 – 55.9 10.0 8.0 – 11.8 9.5 12.1 15.6 19.1

22 Bosnia and Herzegovina 63.7 62.1 60.3 – 64.3 12.4 11.3 – 13.5 65.3 62.8 – 67.9 14.3 13.0 – 15.7 6.6 9.4 9.5 12.5

23 Botswana 37.3 38.1 34.3 – 42.0 8.3 6.4 – 10.1 36.5 33.2 – 40.0 8.9 6.3 – 11.5 6.5 7.9 14.6 17.7

24 Brazilb 57.1 54.9 51.4 – 58.1 10.7 9.2 – 12.0 59.2 54.8 – 64.1 12.6 9.8 – 15.2 9.5 12.7 14.8 17.6

25 Brunei Darussalam 64.9 63.8 61.5 – 66.0 13.3 12.0 – 14.6 65.9 62.4 – 69.6 15.1 13.8 – 16.5 9.6 12.7 13.1 16.2

26 Bulgaria 63.4 61.0 59.4 – 62.6 12.4 11.8 – 13.1 65.8 63.8 – 67.7 15.2 14.0 – 16.4 6.3 9.2 9.4 12.2

27 Burkina Faso 34.8 35.4 32.5 – 38.3 8.0 6.2 – 9.7 34.1 30.5 – 37.9 7.4 4.9 – 10.0 7.2 9.5 16.8 21.7

28 Burundi 33.4 33.9 30.4 – 37.5 7.6 6.0 – 9.1 32.9 29.3 – 36.9 7.7 5.4 – 10.3 6.7 8.5 16.5 20.5

29 Cambodia 47.1 45.6 43.1 – 48.0 9.0 7.8 – 10.3 48.7 45.4 – 52.4 10.1 8.0 – 12.2 7.8 9.8 14.7 16.8

30 Cameroon 40.4 40.9 37.6 – 44.0 8.4 6.2 – 10.6 39.9 36.7 – 43.2 8.0 5.7 – 10.5 8.1 10.5 16.5 20.8

31 Canada 70.0 68.3 66.9 – 69.7 15.4 14.6 – 16.3 71.7 70.0 – 73.5 17.8 17.0 – 18.6 7.7 9.8 10.2 12.0

32 Cape Verde 58.4 56.9 53.7 – 60.2 11.3 9.8 – 12.8 60.0 56.3 – 63.8 12.0 10.0 – 14.1 9.6 12.3 14.4 17.0

33 Central African Republic 34.1 34.7 31.6 – 38.2 8.2 6.6 – 9.8 33.6 30.3 – 37.3 7.9 5.9 – 9.8 6.9 8.9 16.7 20.9

34 Chad 39.3 38.6 35.3 – 43.7 7.4 5.5 – 9.4 39.9 36.1 – 44.5 7.5 4.6 – 10.5 8.7 11.2 18.4 22.0

35 Chile 65.5 63.5 61.5 – 66.0 13.1 11.8 – 14.5 67.4 64.5 – 70.3 15.7 14.4 – 17.1 9.0 12.1 12.4 15.2

36 China 62.1 60.9 59.5 – 62.5 11.8 11.0 – 12.8 63.3 59.1 – 65.8 14.3 13.6 – 15.1 8.0 9.7 11.6 13.2

37 Colombia 60.9 58.6 56.2 – 61.0 12.9 11.6 – 14.2 63.3 59.8 – 66.2 14.0 12.8 – 15.1 8.6 11.8 12.8 15.7

38 Comoros 46.0 46.2 42.8 – 49.6 8.0 6.6 – 9.5 45.8 41.4 – 50.3 7.7 5.4 – 9.9 9.1 12.3 16.4 21.1

39 Congo 42.6 42.5 39.3 – 47.0 8.7 7.0 – 11.0 42.8 39.1 – 47.2 8.9 6.1 – 11.7 7.7 10.1 15.3 19.1

40 Cook Islands 60.7 60.4 58.1 – 62.8 11.4 10.4 – 12.3 61.1 57.7 – 64.9 13.0 11.6 – 14.6 8.3 11.0 12.0 15.3

41 Costa Rica 65.3 64.2 61.9 – 66.9 14.0 12.4 – 15.6 66.4 63.1 – 69.2 15.6 14.2 – 17.1 9.2 12.4 12.6 15.7

42 Côte d’Ivoire 39.0 39.1 36.7 – 42.6 8.6 7.3 – 10.1 38.9 35.9 – 42.1 8.5 5.9 – 11.2 7.2 9.5 15.6 19.7

43 Croatia 64.0 60.8 59.5 – 62.0 11.4 10.8 – 12.1 67.1 64.7 – 69.2 15.2 14.6 – 15.8 9.0 10.6 12.9 13.6

44 Cuba 65.9 65.1 63.0 – 67.2 14.5 13.4 – 15.6 66.7 64.4 – 68.8 15.5 14.1 – 16.9 8.6 10.9 11.6 14.0

45 Cyprus 66.3 66.4 64.6 – 68.7 14.5 12.9 – 16.3 66.2 63.4 – 68.8 14.1 12.8 – 15.7 8.4 12.7 11.2 16.1

46 Czech Republic 65.6 62.9 61.3 – 64.4 13.0 12.2 – 13.8 68.3 65.7 – 70.5 15.8 15.2 – 16.4 8.6 9.9 12.0 12.6

47 Democratic People’s Republic of Korea 55.4 54.9 51.5 – 58.4 11.1 10.0 – 12.4 56.0 52.2 – 59.8 12.1 10.6 – 13.8 9.6 11.2 14.8 16.7

48 Democratic Republic of the Congo 34.4 34.4 31.6 – 39.4 7.2 5.9 – 8.8 34.4 30.5 – 39.3 7.4 5.1 – 9.6 7.2 9.6 17.4 21.9

49 Denmark 69.5 68.9 67.5 – 70.3 15.7 14.9 – 16.6 70.1 68.2 – 72.0 16.5 15.8 – 17.3 5.3 8.4 7.2 10.7

50 Djibouti 35.1 35.6 31.3 – 40.4 7.4 5.5 – 9.5 34.6 30.1 – 39.6 7.0 4.6 – 9.6 7.8 10.1 18.0 22.5

51 Dominica 64.6 63.2 59.7 – 66.1 14.4 13.1 – 15.9 66.1 63.3 – 69.3 16.4 14.8 – 18.1 9.4 12.2 13.0 15.6

52 Dominican Republic 56.2 54.7 50.9 – 58.2 12.3 11.0 – 13.5 57.7 53.4 – 61.9 13.0 11.0 – 15.0 10.8 14.0 16.4 19.5

53 Ecuador 60.3 58.4 55.4 – 61.3 12.7 11.3 – 14.0 62.2 58.6 – 66.0 14.4 12.4 – 16.5 9.9 12.0 14.5 16.2

54 Egypt 57.1 57.1 55.4 – 58.8 9.9 8.6 – 11.2 57.0 54.1 – 59.3 10.0 8.9 – 11.2 8.3 12.0 12.6 17.4

55 El Salvador 57.3 55.3 52.0 – 58.7 11.9 10.5 – 13.5 59.4 55.3 – 63.3 13.3 10.7 – 15.9 11.0 13.9 16.6 19.0

56 Equatorial Guinea 44.8 44.9 40.6 – 48.7 8.7 7.1 – 10.3 44.8 40.2 – 49.4 8.3 5.8 – 10.9 8.7 11.4 16.2 20.2

57 Eritrea 41.0 41.4 38.1 – 45.0 8.3 6.5 – 10.0 40.5 36.5 – 45.0 8.1 5.6 – 10.7 7.7 10.4 15.7 20.4

58 Estonia 60.8 56.2 54.7 – 57.6 10.0 9.1 – 10.9 65.4 62.5 – 67.7 14.8 14.0 – 15.8 9.3 11.0 14.2 14.4

59 Ethiopia 35.4 35.7 32.2 – 40.9 7.7 5.8 – 9.7 35.1 30.4 – 40.9 7.5 4.9 – 10.3 7.1 9.6 16.6 21.4

60 Fiji 59.6 58.7 55.9 – 61.3 11.2 9.6 – 12.7 60.5 56.9 – 64.3 12.7 10.8 – 14.4 8.3 10.7 12.3 15.1

61 Finland 68.8 66.1 64.9 – 67.2 14.8 14.0 – 15.4 71.5 69.9 – 73.0 17.9 17.4 – 18.5 7.6 9.5 10.3 11.7

62 France 70.7 68.5 67.4 – 69.5 16.6 15.9 – 17.2 72.9 71.4 – 74.5 19.4 18.9 – 20.0 6.7 10.2 8.9 12.2

63 Gabon 46.6 46.8 42.9 – 50.0 9.2 7.7 – 10.8 46.5 42.6 – 49.9 9.3 7.6 – 11.2 7.8 10.4 14.2 18.4

64 Gambia 46.9 47.3 44.1 – 50.6 8.5 6.8 – 10.3 46.6 42.4 – 50.8 8.1 6.0 – 10.5 8.6 12.1 15.4 20.6

65 Georgia 58.2 56.1 54.1 – 58.3 9.5 8.5 – 10.5 60.2 57.3 – 62.8 11.1 10.3 – 11.9 9.6 11.6 14.6 16.1

66 Germany 69.4 67.4 66.0 – 68.7 14.8 14.0 – 15.6 71.5 69.4 – 73.3 17.6 16.9 – 18.2 6.9 9.2 9.3 11.4

67 Ghana 46.7 46.5 43.4 – 49.7 8.9 6.9 – 10.8 46.9 43.5 – 51.1 9.0 6.5 – 11.3 8.5 11.0 15.5 18.9

68 Greece 71.0 69.7 68.5 – 70.8 16.0 15.2 – 16.6 72.3 69.9 – 74.0 17.6 17.1 – 18.3 5.7 8.5 7.6 10.5

69 Grenada 61.9 62.1 59.5 – 65.1 14.0 12.6 – 15.4 61.8 57.8 – 65.7 14.1 12.0 – 16.4 8.8 11.5 12.4 15.7

70 Guatemala 54.7 53.5 49.9 – 57.2 11.3 9.1 – 13.6 56.0 52.3 – 59.7 11.7 10.0 – 13.5 10.1 12.6 15.8 18.3

71 Guinea 40.3 40.4 36.7 – 44.0 7.3 5.6 – 9.1 40.1 35.9 – 45.5 7.0 3.9 – 10.3 8.6 11.9 17.5 22.8

72 Guinea-Bissau 36.6 36.7 33.6 – 39.8 7.2 5.1 – 9.1 36.4 33.0 – 40.3 7.1 4.1 – 10.1 7.7 10.5 17.4 22.3

73 Guyana 52.1 51.4 48.3 – 54.6 10.3 9.1 – 11.6 52.8 47.7 – 58.4 11.1 8.9 – 13.6 10.1 14.2 16.4 21.2

74 Haiti 43.1 41.3 37.0 – 46.2 7.8 6.1 – 9.5 44.9 38.8 – 51.1 8.5 5.7 – 11.4 8.4 11.2 16.9 20.0

75 Honduras 56.8 55.8 52.5 – 59.6 11.7 10.0 – 13.3 57.8 53.6 – 62.0 12.7 10.9 – 14.7 10.6 13.2 16.0 18.6

76 Hungary 59.9 55.3 53.7 – 56.9 9.4 8.3 – 10.3 64.5 61.8 – 66.7 13.8 13.0 – 14.6 11.0 10.7 16.5 14.2

77 Iceland 71.2 69.8 68.1 – 71.5 16.2 15.1 – 17.4 72.6 70.3 – 74.9 18.6 17.6 – 19.6 7.3 9.3 9.5 11.3

78 India 52.0 52.2 50.2 – 54.2 9.9 8.7 – 11.0 51.7 48.5 – 54.8 10.9 9.6 – 12.1 7.6 11.0 12.7 17.5

79 Indonesia 57.4 56.5 55.7 – 58.2 11.6 10.8 – 12.5 58.4 55.8 – 61.0 12.5 11.8 – 13.3 6.9 9.1 10.9 13.5

80 Iran, Islamic Republic of 58.8 59.0 56.4 – 61.6 11.3 9.7 – 12.9 58.6 55.3 – 61.9 11.4 10.0 – 12.7 9.1 11.4 13.3 16.2

81 Iraq 52.6 52.6 48.6 – 57.0 9.3 6.7 – 12.0 52.5 48.6 – 57.3 9.5 7.5 – 11.9 9.2 12.1 14.8 18.7

82 Ireland 69.3 67.8 66.3 – 69.1 14.3 13.5 – 15.1 70.9 68.6 – 72.7 16.9 16.2 – 17.6 6.3 8.8 8.5 11.0

83 Israel 69.9 69.3 67.7 – 71.0 16.2 15.2 – 17.3 70.6 68.3 – 72.9 17.1 15.8 – 18.4 7.3 10.0 9.6 12.4

84 Italy 71.2 69.5 68.4 – 70.8 16.3 15.6 – 17.2 72.8 70.5 – 74.5 18.8 18.1 – 19.4 6.4 9.6 8.5 11.6

85 Jamaica 64.0 62.9 59.8 – 65.8 14.6 13.5 – 15.9 65.0 62.1 – 68.1 15.7 13.7 – 17.7 10.0 11.5 13.7 15.1

86 Japan 73.8 71.2 69.9 – 72.5 17.6 16.8 – 18.4 76.3 74.6 – 77.8 21.4 20.3 – 22.5 6.3 8.4 8.1 9.9

87 Jordan 58.5 58.2 56.4 – 60.3 10.3 9.0 – 11.7 58.8 56.0 – 61.4 11.3 10.1 – 12.6 10.3 13.6 15.0 18.8

88 Kazakhstan 54.3 50.5 48.0 – 53.1 10.9 9.9 – 11.9 58.1 55.6 – 60.6 14.6 13.1 – 16.0 7.5 10.3 13.0 15.0

89 Kenya 40.7 41.2 38.7 – 44.4 9.3 8.0 – 10.7 40.1 36.7 – 43.8 9.1 7.0 – 11.0 7.0 9.4 14.5 19.1

90 Kiribati 53.6 52.8 49.6 – 56.1 10.7 9.2 – 12.2 54.4 50.7 – 57.9 11.4 9.3 – 13.3 7.6 10.1 12.6 15.7

91 Kuwait 64.7 64.6 62.1 – 66.8 12.4 10.8 – 13.8 64.8 61.4 – 68.0 13.0 10.7 – 15.0 9.6 12.0 13.0 15.6

92 Kyrgyzstan 52.6 49.6 46.5 – 53.1 8.5 6.2 – 10.9 55.6 51.2 – 60.1 11.8 9.7 – 13.9 10.4 13.2 17.4 19.2

93 Lao People’s Democratic Republic 44.7 43.7 39.1 – 47.5 9.6 8.1 – 11.2 45.7 40.6 – 49.6 10.6 8.4 – 12.7 8.6 10.4 16.4 18.5

94 Latvia 57.7 51.4 49.0 – 53.5 9.1 7.9 – 10.0 63.9 60.9 – 66.5 14.4 13.5 – 15.4 12.8 11.6 19.9 15.3

95 Lebanon 60.7 60.3 57.6 – 63.1 11.3 9.6 – 12.8 61.1 57.4 – 65.1 12.2 10.3 – 14.3 8.9 12.2 12.8 16.7

96 Lesotho 35.3 36.1 33.1 – 39.7 8.7 6.8 – 10.6 34.5 31.2 – 38.7 8.8 6.4 – 11.3 5.9 7.7 14.1 18.2

97 Liberia 37.8 38.2 34.0 – 42.4 7.3 6.1 – 8.5 37.4 33.5 – 41.5 6.9 4.3 – 9.5 8.4 11.7 18.1 23.9

98 Libyan Arab Jamahiriya 58.5 58.4 55.7 – 61.4 10.6 9.0 – 12.4 58.6 55.2 – 62.5 11.3 9.2 – 13.4 9.2 12.4 13.6 17.4

99 Lithuania 58.4 53.6 51.6 – 55.5 10.1 9.0 – 11.0 63.2 60.2 – 65.9 14.2 13.2 – 15.2 13.3 14.0 19.8 18.2

100 Luxembourg 69.8 67.6 66.2 – 69.2 14.9 14.1 – 15.8 72.0 69.5 – 74.0 18.4 17.6 – 19.1 6.3 8.7 8.5 10.8

101 Madagascar 42.9 43.2 40.6 – 46.1 8.0 6.4 – 9.5 42.6 38.0 – 47.3 7.5 4.6 – 10.9 8.5 12.0 16.5 22.1
102 Malawi 30.9 31.4 28.2 – 34.6 7.6 5.8 – 9.4 30.5 26.8 – 34.4 7.8 5.1 – 11.0 5.8 7.4 15.5 19.5

103 Malaysia 61.6 59.7 57.3 – 62.1 10.6 8.9 – 12.3 63.4 60.3 – 66.6 12.7 11.3 – 14.1 8.6 10.7 12.6 14.5

104 Maldives 52.4 54.2 50.3 – 58.2 10.1 8.4 – 11.9 50.6 46.4 – 55.9 8.6 6.1 – 10.8 10.4 13.8 16.1 21.5

105 Mali 34.5 34.8 31.5 – 39.3 7.1 5.9 – 8.9 34.1 29.5 – 38.9 7.2 4.3 – 10.1 7.9 10.5 18.5 23.5

106 Malta 70.4 68.7 67.3 – 70.2 15.6 14.7 – 16.5 72.1 69.7 – 74.1 17.7 16.9 – 18.5 6.7 8.6 8.9 10.7

107 Marshall Islands 56.1 54.8 51.9 – 57.9 10.4 8.8 – 12.2 57.4 54.3 – 60.3 12.3 10.6 – 14.2 7.9 10.4 12.7 15.3

108 Mauritania 41.5 42.1 37.7 – 46.3 7.8 5.7 – 10.0 40.8 35.5 – 46.0 7.1 3.7 – 10.3 9.6 12.7 18.5 23.8
109 Mauritius 60.5 58.6 55.6 – 61.3 10.1 8.6 – 11.5 62.5 58.4 – 66.3 12.3 10.1 – 14.6 9.1 12.2 13.4 16.3

110 Mexico 64.2 63.1 60.8 – 65.2 14.5 13.1 – 16.0 65.3 61.5 – 68.1 15.0 13.8 – 16.4 7.9 10.9 11.2 14.3
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111 Micronesia, Federated States of 56.6 55.8 52.8 – 58.8 11.0 9.5 – 12.5 57.5 54.0 – 61.0 12.0 10.6 – 13.4 8.0 10.3 12.5 15.2

112 Monaco 71.7 69.4 67.5 – 72.1 17.2 16.0 – 18.8 73.9 71.1 – 76.7 20.2 18.4 – 22.4 7.4 10.5 9.6 12.4

113 Mongolia 52.4 50.3 46.3 – 54.3 10.8 9.0 – 12.6 54.5 50.8 – 58.2 12.7 10.4 – 15.1 10.9 12.4 17.8 18.5

114 Morocco 54.9 55.3 53.4 – 57.3 9.9 8.4 – 11.4 54.5 51.3 – 57.2 10.0 8.7 – 11.2 10.8 16.0 16.3 22.7

115 Mozambique 31.3 31.5 28.9 – 34.9 7.3 5.4 – 9.6 31.1 28.1 – 34.7 7.3 5.4 – 9.7 6.4 8.4 17.0 21.3

116 Myanmar 49.1 47.7 43.8 – 51.6 9.2 7.6 – 10.9 50.5 45.7 – 54.3 10.1 7.8 – 12.1 8.5 10.7 15.1 17.4

117 Namibia 35.6 36.5 32.5 – 41.2 9.2 7.4 – 11.0 34.7 31.4 – 38.8 9.1 6.6 – 11.7 6.3 7.9 14.8 18.6

118 Nauru 52.9 50.4 47.0 – 54.4 7.9 6.6 – 9.5 55.4 51.0 – 60.2 10.5 8.2 – 13.2 8.3 11.1 14.1 16.7

119 Nepal 45.8 47.5 44.4 – 51.1 10.2 8.3 – 12.0 44.2 39.1 – 49.8 9.6 6.3 – 12.7 11.0 13.8 18.8 23.9

120 Netherlandsb 69.7 68.2 67.1 – 69.3 15.2 14.6 – 15.9 71.2 69.7 – 72.7 17.8 17.2 – 18.4 7.3 9.7 9.6 12.0

121 New Zealand 70.8 69.5 68.0 – 71.0 16.7 15.8 – 17.7 72.1 69.8 – 74.0 18.8 17.9 – 19.6 6.4 8.9 8.5 11.0

122 Nicaragua 56.9 55.8 51.8 – 60.3 11.3 9.6 – 13.4 58.0 54.3 – 62.4 12.5 10.6 – 14.7 10.6 13.0 16.0 18.3

123 Niger 33.1 33.9 30.9 – 37.7 6.6 3.8 – 9.3 32.4 27.1 – 37.6 5.8 3.2 – 8.4 8.8 11.5 20.7 26.2

124 Nigeria 41.6 42.1 39.2 – 45.0 8.4 6.8 – 10.0 41.1 37.7 – 45.0 8.2 6.4 – 10.1 7.7 10.3 15.5 20.1

125 Niue 61.1 60.8 57.1 – 64.2 13.0 11.4 – 14.7 61.4 58.6 – 65.2 13.8 11.9 – 16.2 8.7 11.4 12.6 15.6

126 Norway 70.5 68.8 67.0 – 70.5 15.8 14.8 – 16.8 72.3 70.2 – 74.6 18.2 16.9 – 19.5 6.9 9.1 9.2 11.2

127 Oman 59.7 59.2 57.2 – 61.4 10.3 8.8 – 11.9 60.3 56.6 – 63.1 12.0 10.5 – 13.5 10.3 13.2 14.8 17.9

128 Pakistanb 48.1 50.2 46.6 – 54.2 9.8 8.7 – 11.2 46.1 41.5 – 51.1 8.7 5.6 – 11.8 10.0 14.7 16.6 24.1

129 Palau 57.7 56.5 54.3 – 58.6 9.5 8.4 – 10.3 58.9 55.7 – 62.4 10.7 9.2 – 12.2 8.2 10.4 12.6 15.0

130 Panama 63.9 62.6 60.1 – 65.1 13.7 12.4 – 14.9 65.3 62.6 – 68.0 15.3 13.8 – 16.8 8.9 11.0 12.5 14.4

131 Papua New Guinea 46.8 46.6 42.8 – 50.5 9.2 7.7 – 10.6 47.1 43.6 – 50.9 10.5 8.7 – 12.1 8.5 10.4 15.4 18.1

132 Paraguay 60.9 59.9 56.7 – 63.4 12.3 10.4 – 14.3 61.9 58.8 – 65.5 14.0 12.4 – 15.6 10.3 12.3 14.7 16.6

133 Peru 58.8 57.8 55.2 – 60.6 12.0 10.5 – 13.6 59.8 56.2 – 63.6 13.6 11.6 – 15.8 8.9 11.8 13.4 16.4

134 Philippines 59.0 57.0 54.3 – 59.4 11.5 10.3 – 12.6 60.9 57.7 – 64.3 13.6 11.9 – 15.5 7.7 10.2 11.9 14.3

135 Poland 61.8 59.3 57.9 – 60.5 10.9 10.1 – 11.7 64.3 61.2 – 66.7 13.8 12.9 – 14.6 10.0 13.4 14.4 17.2

136 Portugal 66.3 63.9 62.5 – 65.4 13.6 12.7 – 14.4 68.6 66.2 – 70.5 16.0 15.3 – 16.7 7.8 10.7 10.9 13.5

137 Qatar 60.6 59.3 56.5 – 62.6 9.2 7.0 – 11.4 61.8 58.4 – 65.4 11.6 9.8 – 13.6 11.1 13.2 15.7 17.6

138 Republic of Korea 66.0 63.2 60.8 – 65.3 12.3 11.1 – 13.4 68.8 64.0 – 71.4 16.0 15.1 – 17.0 7.3 9.5 10.3 12.1

139 Republic of Moldova 58.4 55.4 52.4 – 57.9 10.2 8.8 – 11.4 61.5 59.1 – 64.3 12.5 11.1 – 13.9 7.7 8.9 12.3 12.7

140 Romania 61.7 59.5 57.4 – 61.4 12.1 11.0 – 12.9 64.0 61.6 – 66.8 14.4 13.1 – 15.7 6.8 9.5 10.2 12.9

141 Russian Federation 55.5 50.3 48.6 – 52.4 8.2 7.3 – 8.9 60.6 57.0 – 63.3 12.2 11.5 – 13.0 9.1 11.4 15.3 15.8

142 Rwanda 31.9 32.0 29.6 – 36.5 7.0 4.8 – 9.4 31.8 28.3 – 36.2 7.2 5.3 – 9.2 6.5 8.7 17.0 21.5

143 Saint Kitts and Nevis 59.6 57.6 54.7 – 60.7 10.3 9.4 – 11.3 61.5 57.8 – 65.6 12.6 10.8 – 14.5 8.4 10.5 12.8 14.5

144 Saint Lucia 62.0 60.7 58.1 – 63.0 12.5 11.3 – 13.8 63.3 60.0 – 66.5 13.9 12.1 – 15.6 8.5 10.9 12.2 14.7

145 Saint Vincent and the Grenadines 60.9 59.7 57.1 – 62.2 12.1 11.0 – 13.3 62.1 59.1 – 65.0 14.1 12.5 – 15.7 8.0 11.3 11.9 15.4

146 Samoa 59.9 58.2 55.6 – 60.6 12.3 10.9 – 13.7 61.6 59.0 – 64.4 14.3 12.7 – 16.0 8.5 11.3 12.7 15.6

147 San Marino 72.0 69.7 68.0 – 71.8 15.9 14.8 – 17.0 74.3 72.2 – 76.4 19.9 18.4 – 21.5 6.5 9.5 8.5 11.4

148 Sao Tome and Principe 50.0 50.3 46.8 – 53.6 9.6 8.0 – 11.0 49.7 44.8 – 54.7 9.2 7.5 – 10.6 10.0 12.2 16.6 19.8

149 Saudi Arabia 59.5 58.3 55.0 – 61.1 10.5 8.4 – 12.3 60.7 56.5 – 64.9 12.1 9.8 – 14.2 9.7 12.8 14.3 17.4

150 Senegal 44.9 45.2 42.1 – 48.0 8.4 6.8 – 9.8 44.5 40.9 – 48.4 8.0 5.0 – 11.1 8.8 11.6 16.3 20.7

151 Seychelles 58.7 57.0 54.1 – 59.7 9.4 7.2 – 11.5 60.4 57.1 – 64.0 10.7 8.8 – 13.1 9.5 13.8 14.3 18.6

152 Sierra Leone 29.5 29.7 26.4 – 36.0 6.5 4.7 – 8.8 29.3 25.2 – 35.1 6.0 2.9 – 9.5 7.3 9.6 19.6 24.6

153 Singapore 67.8 66.8 64.3 – 69.0 14.5 13.1 – 15.8 68.9 65.8 – 71.7 16.2 14.6 – 18.0 8.6 11.3 11.4 14.1

154 Slovakia 62.4 59.6 58.1 – 60.9 10.7 9.9 – 11.6 65.2 62.3 – 67.5 14.0 13.2 – 14.9 9.7 12.3 14.0 15.9

155 Slovenia 66.9 64.5 62.1 – 66.7 13.6 12.8 – 14.3 69.3 66.5 – 71.9 16.7 15.4 – 18.0 7.4 10.2 10.3 12.8

156 Solomon Islands 59.0 58.0 55.1 – 61.5 11.2 9.4 – 13.3 60.1 56.6 – 63.8 12.4 10.7 – 14.1 8.6 11.3 12.9 15.9

157 Somalia 35.1 35.5 32.5 – 38.9 7.3 5.2 – 9.5 34.7 30.6 – 38.8 6.4 2.6 – 9.7 8.3 11.2 18.9 24.4

158 South Africa 43.2 43.0 41.1 – 45.0 9.1 7.9 – 10.5 43.5 40.5 – 46.4 10.4 8.7 – 12.1 6.6 8.6 13.3 16.5

159 Spain 70.6 68.7 67.3 – 70.3 15.8 14.9 – 16.8 72.5 70.3 – 74.2 18.3 17.5 – 19.1 6.6 9.8 8.8 11.9

160 Sri Lanka 61.1 58.6 55.7 – 61.5 12.5 10.9 – 14.1 63.6 61.0 – 67.0 14.6 12.8 – 16.6 9.0 11.7 13.4 15.6

161 Sudan 45.1 45.7 42.2 – 49.3 8.3 6.5 – 10.1 44.4 39.2 – 50.2 7.8 5.8 – 9.6 9.8 13.4 17.6 23.1

162 Suriname 60.6 59.5 57.0 – 61.9 12.2 11.0 – 13.6 61.7 58.5 – 64.6 13.3 11.5 – 15.1 8.5 11.9 12.5 16.1

163 Swaziland 38.2 38.8 34.1 – 44.2 9.3 7.0 – 11.5 37.6 32.6 – 42.7 9.6 7.5 – 12.0 6.0 8.0 13.3 17.4

164 Sweden 71.4 70.1 68.7 – 71.6 16.8 15.9 – 17.7 72.7 70.6 – 74.6 18.7 18.0 – 19.4 7.2 9.2 9.3 11.3

165 Switzerland 72.1 70.4 68.7 – 72.1 17.0 16.1 – 17.9 73.7 71.3 – 75.7 19.7 19.0 – 20.4 6.2 8.8 8.1 10.7

166 Syrian Arab Republic 59.6 59.6 56.6 – 62.3 11.2 9.1 – 13.2 59.5 55.7 – 63.0 11.6 9.3 – 13.7 9.7 12.9 14.0 17.9

167 Tajikistan 50.8 49.6 46.2 – 53.2 9.0 7.1 – 11.0 52.0 47.8 – 56.1 10.3 7.7 – 12.8 10.8 12.7 17.9 19.7

168 Thailand 59.7 57.7 55.7 – 59.7 13.2 12.1 – 14.3 61.8 57.9 – 64.9 14.4 13.4 – 15.5 8.4 10.5 12.6 14.6

169 The former Yugoslav Republic
of Macedonia 64.9 63.9 62.0 – 65.6 12.5 11.7 – 13.4 65.9 64.1 – 67.6 14.3 13.3 – 15.2 6.3 8.9 9.0 12.0

170 Togo 42.7 42.7 39.3 – 46.5 8.6 6.7 – 10.7 42.7 39.3 – 46.8 8.6 6.5 – 10.9 7.9 10.3 15.5 19.4

171 Tonga 60.7 59.3 57.0 – 61.9 11.6 10.3 – 13.0 62.0 58.4 – 65.2 13.6 12.3 – 15.0 8.1 10.8 12.0 14.9

172 Trinidad and Tobago 61.7 60.3 57.9 – 63.1 11.6 10.2 – 13.1 63.0 59.0 – 65.8 13.3 12.1 – 14.5 8.2 10.7 12.0 14.5

173 Tunisia 61.4 61.0 59.2 – 62.9 11.4 10.6 – 12.2 61.7 58.0 – 65.4 12.6 10.6 – 14.7 8.2 11.7 11.8 15.9

174 Turkey 58.7 56.8 55.4 – 58.2 11.2 10.3 – 12.1 60.5 57.4 – 63.2 13.4 12.7 – 14.2 10.0 12.0 14.9 16.5

175 Turkmenistan 52.1 51.2 48.3 – 54.3 8.8 7.5 – 10.3 53.0 50.1 – 56.7 9.5 7.9 – 11.1 8.8 11.9 14.7 18.3

176 Tuvalu 57.0 56.4 54.0 – 58.9 9.9 8.8 – 11.0 57.6 54.0 – 61.0 11.5 8.8 – 13.7 7.2 10.0 11.3 14.8

177 Uganda 35.7 36.2 33.4 – 39.8 7.7 6.2 – 9.3 35.2 31.1 – 39.6 7.4 4.9 – 10.0 7.2 9.4 16.7 21.1

178 Ukraine 56.8 52.3 51.0 – 53.7 8.1 7.3 – 8.9 61.3 58.0 – 63.5 11.8 11.3 – 12.5 10.3 12.0 16.4 16.4

179 United Arab Emirates 63.1 62.3 60.0 – 64.5 11.5 9.8 – 13.2 63.9 59.9 – 66.9 13.3 11.8 – 14.7 10.0 12.5 13.8 16.4

180 United Kingdom 69.9 68.3 66.8 – 69.7 15.3 14.4 – 16.1 71.4 69.2 – 73.1 17.4 16.7 – 18.1 6.5 8.5 8.7 10.6

181 United Republic of Tanzania 38.1 38.6 35.4 – 42.7 7.8 5.9 – 9.8 37.5 34.0 – 41.1 7.7 5.2 – 10.2 7.2 9.6 15.7 20.4

182 United States of Americab 67.2 65.7 63.8 – 67.5 15.0 14.0 – 16.0 68.8 66.5 – 71.0 16.8 15.8 – 17.9 8.2 10.7 11.1 13.4

183 Uruguay 64.1 61.7 59.0 – 64.6 12.6 11.6 – 13.6 66.5 63.5 – 69.4 15.8 14.0 – 17.7 8.4 11.4 11.9 14.6

184 Uzbekistan 54.3 52.7 49.2 – 56.3 9.9 7.9 – 11.9 55.8 51.5 – 60.2 11.6 9.6 – 13.7 9.4 12.2 15.1 17.9

185 Vanuatu 56.7 56.0 52.6 – 59.7 10.9 9.4 – 12.6 57.4 53.6 – 61.8 11.7 9.9 – 13.8 8.2 10.8 12.8 15.8

186 Venezuela, Bolivarian Republic of 62.3 60.4 57.7 – 63.2 13.0 11.1 – 14.7 64.2 59.9 – 67.2 14.7 13.2 – 16.1 10.1 12.3 14.4 16.1

187 Viet Nam 58.9 58.2 55.6 – 60.7 11.4 10.3 – 12.6 59.7 56.5 – 62.8 12.3 10.3 – 14.2 8.5 11.3 12.7 15.9

188 Yemen 49.1 48.9 45.7 – 51.9 8.5 6.8 – 10.4 49.3 44.4 – 53.9 8.8 6.7 – 10.8 10.4 12.7 17.5 20.5

189 Yugoslavia 64.3 63.3 62.1 – 64.7 13.0 12.2 – 13.7 65.4 63.2 – 67.3 14.6 13.4 – 15.7 6.5 9.3 9.3 12.5

190 Zambia 33.0 33.7 30.6 – 37.0 8.2 6.8 – 9.6 32.3 28.9 – 36.1 8.5 5.5 – 11.5 5.5 7.2 14.1 18.3

191 Zimbabwe 38.8 39.6 37.4 – 41.9 9.3 7.7 – 10.8 38.1 34.7 – 41.3 9.7 8.0 – 11.4 5.8 7.9 12.8 17.1

a Healthy life expectancy estimates published here are not directly comparable to those published in the World Health Report 2000, due to improvements in survey methodology and the use of new
epidemiological data for some diseases. See Statistical Annex notes (pp.130–135). The figures reported in this Table along with the data collection and estimation methods have been largely developed by
WHO and do not necessarily reflect official statistics of Member States. Further development in collaboration with Member States is underway for improved data collection and estimation methods.

b Figures not yet endorsed by Member States as official statistics.
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Annex Table 5  Selected National Health Accounts indicators for all Member States, estimates for 1997 and 1998

Member State Total Public Private Public Social Tax funded External Private Out-of-pocket Per capita Per capita Per capita Per capita
expenditure expenditure expenditure expenditure security expenditure resources insurance disbursements total public total public

on health on health on health on health expenditure on health for health on health for health expenditure expenditure expenditure expenditure
as % of as % of as % of as % of on health as % of as % of as % of as % of on health on health on health on health

GDP total total general as % of public public public private private at official at official in international in international
expenditure expenditure government expenditure expenditure expenditure expenditure expenditure exchange exchange dollars dollars

on health on health expenditure on health on health on health on health on health rate (US $) rate (US $)

1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998

1 Afghanistan 1.4 1.6 52.6 57.7 47.4 42.3 3.6 4.2 0.0 0.0 92.5 96.2 7.5 3.8 0.0 0.0 100 100 1  6  8  3  5  9  11  5  6

2 Albania 3.8 3.7 71.5 70.2 28.5 29.8 9.5 8.7 17.5 19.8 81.6 77.9 0.9 2.3 45.9 45.1 54.1 54.9 2  28  36  20  25  104  128  74  90

3 Algeria 4.0 4.1 79.8 80.2 20.2 19.8 11.3 12.4 66.7 66.7 33.3 33.3 … … 0.0 0.0 100 100 3  67  71  54  57  140  148  112  118

4 Andorra 9.3 10.6 86.6 89.0 13.4 11.0 22.1 24.8 84.8 66.6 15.3 33.4 0.0 0.0 … … 100 100 4  1 307  1 566  1 132  1 394  1 912  2 226  1 655  1 982

5 Angola 4.1 4.6 47.9 53.8 52.1 46.2 6.1 6.4 0.0 0.0 89.1 87.5 10.9 12.5 0.0 0.0 100 100 5  26  24  13  13  58  60  28  32

6 Antigua and Barbuda 5.5 5.3 62.9 63.3 37.1 36.7 15.0 15.0 0.0 0.0 91.7 91.1 8.3 8.9 … … 100 100 6  480  498  302  315  517  527  326  333

7 Argentina 8.0 8.1 55.2 55.0 44.8 45.0 20.1 20.0 60.2 59.5 39.7 40.4 0.2 0.2 24.8 24.8 75.2 75.2 7  657  667  363  366  995  1 019  549  560

8 Armenia 7.8 7.4 41.5 42.9 58.5 57.1 12.2 13.0 0.0 0.0 92.1 88.8 7.9 11.2 0.0 0.0 100 100 8  34  37  14  16  165  174  69  75

9 Australia 8.4 8.6 69.3 69.9 30.7 30.1 16.6 16.8 0.0 0.0 100 100 0.0 0.0 29.2 24.8 49.5 53.5 9  1 680  1 672  1 164  1 172  1 950  2 080  1 351  1 457

10 Austria 7.9 8.0 71.4 71.8 28.6 28.2 11.1 11.2 59.5 59.6 40.5 40.4 0.0 0.0 27.0 25.9 58.8 58.8 10  2 024  2 097  1 445  1 506  1 723  1 919  1 231  1 377

11 Azerbaijan 2.3 2.5 73.4 73.1 26.6 26.9 7.6 6.5 0.0 0.0 92.2 92.1 7.8 7.9 0.0 0.0 100 100 11  11  13  8  9  42  49  31  36

12 Bahamas 6.5 6.8 53.7 55.7 46.3 44.3 13.7 15.9 0.0 0.0 100 100 0.0 0.0 … … 92.6 92.6 12  726  778  390  434  859  910  461  507

13 Bahrain 5.0 4.7 71.3 70.6 28.7 29.4 10.7 10.0 0.0 0.0 100 100 … 0.0 8.2 8.3 91.8 91.7 13  469  441  334  312  672  611  479  431

14 Bangladesh 3.8 3.8 34.7 36.5 65.3 63.5 5.8 6.9 0.0 0.0 87.4 89.0 12.6 11.0 0.0 0.0 95.0 93.9 14  10  12  4  4  40  42  14  16

15 Barbados 6.4 6.4 60.2 61.1 39.8 38.9 11.6 11.8 0.0 0.0 100 100 0.0 0.0 19.6 19.5 80.4 80.5 15  532  571  320  349  843  873  507  533

16 Belarus 6.2 6.1 87.2 86.1 12.8 13.9 11.6 11.9 0.0 0.0 99.9 99.1 0.1 0.9 0.0 0.0 100 100 16  83  79  73  68  293  477  256  411

17 Belgium 8.6 8.6 71.0 71.2 29.0 28.8 11.9 12.0 88.0 88.0 12.0 12.0 0.0 0.0 6.8 7.0 46.7 48.0 17  2 063  2 110  1 465  1 502  1 944  2 122  1 380  1 510

18 Belize 4.9 5.8 52.9 59.9 47.1 40.1 8.1 10.4 0.0 0.0 95.8 97.0 4.2 3.0 0.0 0.0 100 100 18  143  170  76  102  246  293  130  176

19 Benin 3.1 3.2 48.5 49.4 51.5 50.6 6.0 6.3 0.0 0.0 85.8 83.4 14.2 16.6 0.0 0.0 100 100 19  11  12  6  6  23  24  11  12

20 Bhutan 3.7 3.8 90.4 90.3 9.6 9.7 10.1 12.2 0.0 0.0 70.3 72.5 29.7 27.5 0.0 0.0 100 100 20  23  23  21  21  68  71  62  64

21 Bolivia 4.7 5.0 63.9 65.6 36.1 34.4 9.1 10.0 65.3 64.8 24.9 25.8 9.8 9.4 7.8 7.8 85.7 85.7 21  48  53  31  35  109  119  70  78

22 Bosnia and Herzegovina 4.0 3.9 55.4 57.1 44.6 42.9 6.2 6.4 0.0 0.0 69.1 71.3 30.9 28.7 0.0 0.0 100 100 22  13  15  7  9  178  205  99  117

23 Botswana 3.4 3.5 70.5 70.7 29.5 29.3 5.9 5.5 0.0 0.0 98.5 98.9 1.5 1.1 52.9 48.1 37.1 41.3 23  119  120  84  85  196  207  138  147

24 Brazil 6.5 6.9 40.3 48.2 59.7 51.8 9.7 9.0 0.0 0.0 100 100 0.0 0.0 48.0 53.2 52.0 46.8 24  316  320  127  154  454  470  183  227

25 Brunei Darussalam 5.4 5.7 40.6 43.5 59.4 56.5 4.5 5.0 0.0 0.0 100 100 0.0 0.0 0.0 0.0 100 100 25  956  872  389  379  992  985  403  428

26 Bulgaria 4.4 4.1 80.0 78.3 20.0 21.7 8.9 8.1 10.5 14.3 89.5 85.7 … 0.0 0.0 0.0 93.5 93.5 26  54  61  43  48  156  161  125  126

27 Burkina Faso 4.0 4.0 67.6 67.7 32.4 32.3 10.6 10.6 0.0 0.0 60.0 68.1 40 31.9 0.0 0.0 100 100 27  9  9  6  6  30  32  20  21

28 Burundi 2.1 2.3 42.2 41.2 57.8 58.8 4.0 3.9 0.0 0.0 69.4 66.3 30.6 33.7 0.0 0.0 100 100 28  3  3  1  1  10  11  4  5

29 Cambodia 7.2 7.2 9.4 8.4 90.6 91.6 7.0 6.1 0.0 0.0 49.0 34.1 51.0 65.9 0.0 0.0 100 100 29  18  16  2  1  54  54  5  5

30 Cameroon 2.8 2.7 29.4 30.9 70.6 69.1 5.7 5.6 0.0 0.0 63.8 57.4 36.2 42.6 … … 81.6 80.8 30  17  17  5  5  32  33  9  10

31 Canada 9.0 9.3 69.9 70.1 30.1 29.9 14.2 14.7 1.6 1.7 98.4 98.3 0.0 0.0 36.1 37.5 56.9 55.6 31  1 876  1 847  1 311  1 296  2 183  2 363  1 525  1 657

32 Cape Verde 2.6 2.6 71.8 69.0 28.2 31.0 4.7 4.3 0.0 0.0 75.8 67.3 24.2 32.7 … … 100 100 32  34  35  24  24  76  83  54  57

33 Central African Republic 2.4 2.4 51.4 48.9 48.6 51.1 4.0 3.8 0.0 0.0 75.7 72.9 24.3 27.1 0.0 0.0 77.3 78.0 33  7  7  3  3  19  21  10  10

34 Chad 3.1 2.9 79.3 78.6 20.7 21.4 13.2 12.6 0.0 0.0 78.0 65.7 22.0 34.3 0.0 0.0 100 100 34  7  7  5  5  19  19  15  15

35 Chile 7.2 7.5 37.9 39.6 62.1 60.4 12.1 12.4 83.6 75.7 16.0 23.9 0.4 0.4 33.7 33.8 66.3 66.2 35  371  369  141  146  642  664  243  263

36 China 4.2 4.5 39.4 38.8 60.6 61.2 13.6 12.8 87.0 80.1 12.6 19.3 0.4 0.6 0.0 0.0 78.9 80.2 36  31  34  12  13  127  143  50  55

37 Colombia 9.3 9.3 57.6 54.8 42.4 45.2 18.2 17.4 40.3 38.4 59.5 61.3 0.2 0.2 38.9 38.6 61.1 61.4 37  247  226  142  124  433  413  249  227

38 Comoros 4.5 4.9 68.2 71.8 31.8 28.2 8.7 9.4 0.0 0.0 75.8 76.0 24.2 24.0 0.0 0.0 100 100 38  13  15  9  11  36  40  25  28

39 Congo 2.8 3.0 64.6 67.2 35.4 32.8 4.8 4.3 0.0 0.0 84.5 80.3 15.5 19.7 0.0 0.0 100 100 39  24  20  15  14  45  48  29  33

40 Cook Islands 5.3 5.3 67.1 68.3 32.9 31.7 10.3 10.6 0.0 0.0 99.8 99.8 0.2 0.2 0.0 0.0 100 100 40  276  241  185  165  423  419  284  286

41 Costa Rica 7.0 6.8 78.3 77.4 21.7 22.6 21.6 20.7 84.9 89.5 14.5 9.9 0.6 0.6 3.0 3.0 97.0 97.0 41  239  245  187  189  448  460  351  356

42 Côte d’Ivoire 3.0 2.9 46.0 46.7 54.0 53.3 5.7 6.0 0.0 0.0 81.6 82.3 18.4 17.7 14.9 14.0 85.1 86.0 42  21  22  10  10  47  50  22  23

43 Croatia 8.2 8.8 80.5 81.7 19.5 18.3 13.2 13.7 92.6 86.1 7.4 13.9 … 0.0 0.0 0.0 100 100 43  354  408  285  334  549  623  442  509

44 Cuba 6.3 6.4 87.5 87.6 12.5 12.4 10.0 10.3 20.9 19.4 79.0 80.5 0.1 0.1 0.0 0.0 100 100 44  131  138  114  121  282  303  247  266

45 Cyprus 6.4 6.3 36.3 37.9 63.7 62.1 6.3 6.4 80.9 80.0 19.1 20.0 0.0 0.0 … … 97.9 96.9 45  714  728  259  276  904  966  328  367

46 Czech Republic 7.1 7.1 91.7 91.9 8.3 8.1 14.2 15.0 89.5 90.2 10.5 9.8 … 0.0 … … 100 100 46  363  392  333  360  870  946  798  869

47 Democratic People’s

Republic of Korea 3.0 3.0 83.5 83.5 16.5 16.5 5.5 5.5 0.0 0.0 99.0 99.0 1.0 1.0 0.0 0.0 100 100 47  14  14  12  11  30  30  25  25

48 Democratic Republic

of the Congo 1.6 1.7 74.1 74.1 25.9 25.9 12.3 13.5 0.0 0.0 90.5 92.2 9.5 7.8 0.0 0.0 100 100 48  26  27  19  20  35  46  26  34

49 Denmark 8.2 8.3 82.3 81.9 17.7 18.1 12.1 12.5 0.0 0.0 100 100 0.0 0.0 7.9 8.2 92.1 91.8 49  2 637  2 737  2 170  2 241  1 953  2 138  1 607  1 751

50 Djibouti 4.6 4.9 44.4 46.3 55.6 53.7 5.7 5.9 0.0 0.0 96.7 95.7 3.3 4.3 0.0 0.0 29.8 29.7 50  39  41  18  19  84  88  37  41
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Annex Table 5  Selected National Health Accounts indicators for all Member States, estimates for 1997 and 1998

Member State Total Public Private Public Social Tax funded External Private Out-of-pocket Per capita Per capita Per capita Per capita
expenditure expenditure expenditure expenditure security expenditure resources insurance disbursements total public total public

on health on health on health on health expenditure on health for health on health for health expenditure expenditure expenditure expenditure
as % of as % of as % of as % of on health as % of as % of as % of as % of on health on health on health on health

GDP total total general as % of public public public private private at official at official in international in international
expenditure expenditure government expenditure expenditure expenditure expenditure expenditure exchange exchange dollars dollars

on health on health expenditure on health on health on health on health on health rate (US $) rate (US $)

1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998

51 Dominica 5.9 5.8 69.6 68.4 30.4 31.6 10.9 10.9 0.0 0.0 97.5 97.5 2.5 2.5 17.6 17.0 82.4 83.0 51  204  212  142  145  293  303  204  208

52 Dominican Republic 6.4 6.5 29.1 28.3 70.9 71.7 10.5 10.2 22.3 21.9 75.4 74.3 2.3 3.7 13.1 14.2 77.1 76.2 52  122  126  35  36  229  240  66  68

53 Ecuador 3.7 3.6 50.8 45.9 49.2 54.1 7.0 6.8 48.8 44.1 49.1 53.5 2.1 2.4 10.5 10.3 65.4 63.8 53  62  59  31  27  124  119  63  55

54 Egypt 4.3 4.6 31.8 30.8 68.2 69.2 4.5 4.4 39.6 39.5 56.1 55.2 4.3 5.3 0.4 0.4 93.2 93.8 54  51  56  16  17  132  144  42  44

55 El Salvador 8.1 8.3 38.7 42.5 61.3 57.5 21.1 22.0 43.3 41.7 47.8 51.5 8.9 6.8 2.7 3.3 97.1 96.7 55  153  164  59  70  328  343  127  146

56 Equatorial Guinea 3.6 4.2 56.0 59.4 44.0 40.6 7.9 8.3 0.0 0.0 85.9 81.3 14.1 18.7 0.0 0.0 100 100 56  42  44  24  26  101  121  57  72

57 Eritrea 4.4 5.4 65.8 66.1 34.2 33.9 5.3 4.5 0.0 0.0 83.1 82.6 16.9 17.4 0.0 0.0 100 100 57  9  10  6  7  37  47  25  31

58 Estonia 6.3 6.0 88.5 86.3 11.5 13.7 15.2 13.3 72.2 77.2 26.7 21.2 1.1 1.7 … … 97.9 96.6 58  203  217  179  188  503  516  445  445

59 Ethiopia 4.7 5.2 41.4 46.6 58.6 53.4 8.1 9.5 0.0 0.0 85.9 85.9 14.1 14.1 0.0 0.0 87.6 86.1 59  5  6  2  3  25  28  11  13

60 Fiji 4.0 4.1 66.7 65.4 33.3 34.6 7.4 6.9 0.0 0.0 99.2 86.9 0.8 13.1 0.0 0.0 100 100 60  106  82  70  54  184  170  123  111

61 Finland 7.3 6.9 76.1 76.3 23.9 23.7 10.3 10.5 19.6 19.8 80.4 80.2 0.0 0.0 10.4 10.5 83.0 82.4 61  1 739  1 735  1 323  1 323  1 495  1 570  1 137  1 198

62 France 9.4 9.3 76.1 76.1 23.9 23.9 13.5 13.6 96.8 96.8 3.2 3.2 0.0 0.0 51.7 52.7 44.0 43.0 62  2 251  2 297  1 712  1 747  1 905  2 074  1 449  1 578

63 Gabon 3.1 3.0 66.5 66.7 33.5 33.3 6.2 6.4 0.0 0.0 92.6 92.9 7.4 7.1 0.0 0.0 100 100 63  138  122  92  81  182  181  121  121

64 Gambia 3.0 3.2 78.7 78.2 21.3 21.8 11.5 11.9 0.0 0.0 86.2 82.9 13.8 17.1 0.0 0.0 100 100 64  11  11  8  9  44  48  35  38

65 Georgia 4.4 4.8 8.6 7.1 91.4 92.9 2.6 2.3 0.0 0.0 91.6 81.8 8.4 18.2 … … 100 100 65  43  47  4  3  163  173  14  12

66 Germany 10.5 10.3 76.6 75.8 23.4 24.2 16.7 16.4 90.7 91.6 9.3 8.3 0.0 0.0 29.5 29.5 52.2 52.8 66  2 708  2 697  2 074  2 044  2 225  2 382  1 703  1 806

67 Ghana 3.6 4.3 55.1 54.0 44.9 46 9.6 9.0 0.0 0.0 72.1 77.3 27.9 22.7 0.0 0.0 100 100 67  14  18  8  10  77  96  42  52

68 Greece 8.7 8.4 55.2 56.3 44.8 43.7 9.4 9.3 28.0 39.0 72.0 61.0 0.0 0.0 4.9 5.2 82.5 87.8 68  1 002  960  553  541  1 211  1 220  668  687

69 Grenada 4.6 4.5 65.7 64.0 34.3 36.0 10.4 10.4 0.0 0.0 98.2 98.8 1.8 1.2 … … 100 100 69  157  172  103  110  264  286  174  183

70 Guatemala 4.3 4.4 44.9 47.5 55.1 52.5 15.5 14.0 57.7 55.3 36.3 37.9 6.1 6.9 3.8 4.5 92.3 93.2 70  73  78  33  37  160  168  72  80

71 Guinea 3.6 3.6 57.2 60.4 42.8 39.6 9.7 12.9 0.0 0.0 73.9 73.2 26.1 26.8 0.0 0.0 100 100 71  18  17  10  11  53  55  30  33

72 Guinea-Bissau 3.9 4.0 64.0 65.1 36.0 34.9 2.2 1.9 0.0 0.0 79.2 76.9 20.8 23.1 0.0 0.0 100 100 72  9  10  6  6  27  27  17  18

73 Guyana 4.6 4.5 81.5 82.4 18.5 17.6 8.6 8.6 0.0 0.0 99.4 99.4 0.6 0.6 … … 93.9 100 73  45  45  37  37  113  115  92  94

74 Haiti 3.6 3.6 33.5 28.5 66.5 71.5 10.8 9.7 0.0 0.0 63.4 66.7 36.6 33.3 … … 43.2 40.2 74  14  16  5  5  37  38  12  11

75 Honduras 6.4 6.4 55.4 60.8 44.6 39.2 17.0 18.9 9.7 9.8 84.9 84.6 5.3 5.6 0.1 0.1 91.4 91.4 75  50  56  28  34  132  133  73  81

76 Hungary 6.8 6.8 75.3 76.5 24.7 23.5 10.4 9.7 35.5 38.0 64.5 62.0 … 0.0 … … 46.9 50.1 76  309  320  233  244  696  742  525  568

77 Iceland 8.0 8.4 83.7 83.9 16.3 16.1 18.9 21.0 31.5 29.8 68.5 70.2 0.0 0.0 0.0 0.0 100 100 77  2 162  2 476  1 810  2 078  1 998  2 277  1 673  1 911

78 India 5.5 5.1 15.3 18.0 84.7 82.0 4.7 5.6 0.0 0.0 96.0 96.4 4.0 3.6 0.0 0.0 97.3 97.3 78  24  22  4  4  111  110  17  20

79 Indonesia 2.4 2.7 23.8 25.5 76.2 74.5 2.8 3.3 14.1 20.8 70.9 60.3 15.0 18.9 4.4 3.9 95.6 96.1 79  25  12  6  3  78  54  18  14

80 Iran, Islamic Republic of 5.9 5.7 46.4 48.6 53.6 51.4 10.4 9.9 36.5 37.9 63.4 62.1 0.0 0.0 0.0 0.0 100 100 80  139  155  64  75  406  397  188  193

81 Iraq 4.2 4.2 58.9 59.1 41.1 40.9 12.5 13.5 0.0 0.0 100 100 0.0 0.0 0.0 0.0 100 100 81  125  149  74  88  195  209  115  124

82 Ireland 6.9 6.8 75.6 76.8 24.4 23.2 14.8 15.7 8.3 9.0 91.7 91.0 0.0 0.0 32.9 35.7 54.6 49.2 82  1 512  1 567  1 144  1 203  1 498  1 583  1 133  1 216

83 Israel 8.8 8.8 68.1 66.8 31.9 33.2 12.5 12.0 0.0 0.0 100 100 … … 0.0 0.0 81.7 84.1 83  1 561  1 501  1 064  1 003  1 630  1 607  1 111  1 074

84 Italy 7.7 7.7 72.2 71.9 27.8 28.1 11.2 11.4 0.4 0.1 99.6 99.9 0.0 0.0 4.8 4.7 90.4 87.2 84  1 568  1 603  1 132  1 153  1 603  1 712  1 157  1 231

85 Jamaica 5.4 5.5 53.5 53.0 46.5 47.0 8.7 8.1 0.0 0.0 97.3 96.4 2.7 3.6 7.6 7.3 50.6 48.6 85  154  159  83  84  269  265  144  141

86 Japana 7.4 7.5 79.5 78.1 20.5 21.9 16.5 13.6 89.0 89.2 11.0 10.8 0.0 0.0 … 1.3 78.9 77.8 86  2 467  2 244  1 961  1 752  1 783  1 763  1 417  1 377

87 Jordan 8.8 8.5 62.6 62.1 37.4 37.9 14.7 14.4 0.0 0.0 98.0 97.2 2.0 2.8 0.0 0.0 83.1 82.7 87  147  147  92  91  355  348  222  216

88 Kazakhstan 4.9 5.7 76.4 70.6 23.6 29.4 17.6 13.4 26.9 28.3 72.8 70.7 0.3 1.1 … … 100 100 88  81  66  62  47  231  214  176  151

89 Kenya 7.6 7.6 28.2 28.1 71.8 71.9 7.9 7.8 13.5 13.6 60.1 59.9 26.3 26.5 4.7 4.5 73.9 74.3 89  28  30  8  8  104  104  29  29

90 Kiribati 8.9 8.4 99.1 99.2 0.9 0.8 12.9 11.8 0.0 0.0 98.5 98.3 1.5 1.7 0.0 0.0 100 100 90  54  47  54  47  140  138  138  137

91 Kuwait 3.3 4.0 87.4 87.1 12.6 12.9 8.4 8.0 0.0 0.0 100 100 0.0 0.0 0.0 0.0 100 100 91  580  565  507  492  554  536  485  467

92 Kyrgyzstan 3.9 4.5 69.4 63.9 30.6 36.1 10.4 10.1 0.8 4.6 94.0 85.8 5.2 9.6 … … 100 100 92  15  15  10  10  92  105  64  67

93 Lao People’s Democratic

Republic 4.3 4.1 36.8 37.1 63.2 62.9 6.0 5.7 0.6 0.6 86.3 87.2 13.1 12.1 0.0 0.0 100 100 93  15  11  6  4  55  50  20  19

94 Latvia 6.0 6.7 60.6 61.8 39.4 38.2 9.6 9.6 52.5 49.0 47.4 50.3 0.1 0.7 … … 100 100 94  138  167  84  103  359  419  218  259

95 Lebanon 11.3 11.6 20.6 18.0 79.4 82.0 5.4 6.4 5.9 14.7 84.9 76.9 9.2 8.4 1.5 13.6 95.2 85.0 95  503  534  104  96  608  594  125  107

96 Lesotho 5.3 6.0 76.0 78.3 24.0 21.7 12.4 10.8 0.0 0.0 79.5 82.0 20.5 18.0 0.0 0.0 100 100 96  28  27  21  21  77  77  58  60

97 Liberia 2.5 2.4 66.7 66.0 33.3 34.0 6.7 7.7 0.0 0.0 88.8 83.1 11.2 16.9 0.0 0.0 100 100 97  1  1  1  1  25  24  17  16

98 Libyan Arab Jamahiriya 3.7 3.9 47.6 47.6 52.4 52.4 2.6 2.7 0.0 0.0 100 100 … … 0.0 0.0 90.9 90.9 98  345  344  164  164  286  290  136  138

99 Lithuania 6.6 6.6 73.9 73.0 26.1 27.0 14.4 14.8 68.6 89.9 31.4 10.1 … … … … 90.9 90.9 99  171  192  126  140  448  462  331  337

100 Luxembourg 5.9 6.0 92.5 92.4 7.5 7.6 12.5 12.7 86.0 82.7 14.0 17.3 0.0 0.0 19.5 21.5 59.2 58.0 100  2 461  2 574  2 276  2 379  1 998  2 214  1 848  2 046

101 Madagascar 2.3 2.3 57.2 57.8 42.8 42.2 7.6 7.7 0.0 0.0 87.1 83.2 12.9 16.8 … … 100 100 101  6  6  3  3  19  20  11  12

102 Malawi 7.3 7.2 50.6 50.3 49.4 49.7 14.6 14.5 0.0 0.0 61.3 67.5 38.7 32.5 1.6 2.2 35.4 34.1 102  18  12  9  6  35  33  18  17
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Member State Total Public Private Public Social Tax funded External Private Out-of-pocket Per capita Per capita Per capita Per capita
expenditure expenditure expenditure expenditure security expenditure resources insurance disbursements total public total public

on health on health on health on health expenditure on health for health on health for health expenditure expenditure expenditure expenditure
as % of as % of as % of as % of on health as % of as % of as % of as % of on health on health on health on health

GDP total total general as % of public public public private private at official at official in international in international
expenditure expenditure government expenditure expenditure expenditure expenditure expenditure exchange exchange dollars dollars

on health on health expenditure on health on health on health on health on health rate (US $) rate (US $)

1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998

103 Malaysia 2.3 2.5 57.6 57.7 42.4 42.3 5.6 6.0 0.0 0.0 98.8 98.5 1.2 1.5 0.0 0.0 100 100 103  110  84  63  48  194  168  112  97

104 Maldives 7.1 7.2 74.5 72.3 25.5 27.7 10.9 10.0 0.0 0.0 91.6 91.9 8.4 8.1 0.0 0.0 100 100 104  91  96  68  69  198  211  147  152

105 Mali 4.2 4.4 45.8 46.5 54.2 53.5 7.8 8.3 0.0 0.0 74.9 75.6 25.1 24.4 … … 89.8 87.2 105  10  11  5  5  23  26  11  12

106 Malta 8.2 8.4 70.9 69.3 29.1 30.7 14.0 14.1 62.7 62.4 37.3 37.6 0.0 0.0 … … 100 100 106  715  761  507  527  1 011  1 135  717  786

107 Marshall Islands 9.2 9.5 61.9 61.6 38.1 38.4 14.1 13.9 0.0 0.0 61.5 62.3 38.5 37.7 0.0 0.0 100 100 107  144  143  89  88  187  184  116  113

108 Mauritania 2.9 3.3 69.7 69.1 30.3 30.9 7.7 10.5 0.0 0.0 84.8 79.4 15.2 20.6 0.0 0.0 100 100 108  13  13  9  9  32  38  22  26

109 Mauritius 3.4 3.4 51.1 51.8 48.9 48.2 7.1 7.1 0.0 0.0 79.1 80.2 20.9 19.8 … … 100 100 109  122  117  62  61  264  280  135  145

110 Mexico 5.4 5.3 43.6 48.0 56.4 52.0 6.0 7.2 72.7 70.4 27.3 29.5 0.0 0.0 2.7 4.0 93.7 92.1 110  228  234  99  112  443  443  193  212

111 Micronesia, Federated

States of 10.7 10.5 56.7 55.3 43.3 44.7 11.3 11.2 0.0 0.0 63.0 61.5 37.0 38.5 0.0 0.0 33.3 33.3 111  213  206  121  114  383  364  217  202

112 Monaco 7.0 7.2 50.0 49.3 50.0 50.7 17.8 17.9 93.8 94.1 6.3 5.9 0.0 0.0 … … 100 100 112  1 661  1 772  831  873  1 435  1 628  718  802

113 Mongolia 5.0 6.2 62.7 65.4 37.3 34.6 13.4 14.7 36.8 39.9 51.8 55.3 11.4 4.8 0.0 0.0 73.3 74.5 113  22  24  14  16  79  88  49  58

114 Morocco 4.6 4.4 28.6 30.0 71.4 70.0 3.9 3.9 8.4 8.5 89.8 89.8 1.8 1.7 23.1 23.2 76.8 76.7 114  54  54  16  16  137  145  39  43

115 Mozambique 3.9 3.8 56.2 57.7 43.8 42.3 11.2 11.1 0.0 0.0 39.8 38.7 60.2 61.3 0.0 0.0 41.2 41.7 115  8  8  4  5  23  25  13  14

116 Myanmar 1.6 1.5 20.3 15.1 79.7 84.9 3.6 3.9 3.4 2.8 93.1 93.7 3.4 3.5 … … 100 100 116  65  86  13  13  24  32  5  5

117 Namibia 7.9 8.2 54.3 54.3 45.7 45.7 11.1 12.0 0.0 0.0 91.6 93.2 8.4 6.8 91.3 91.3 3.0 2.9 117  155  145  84  79  330  337  179  183

118 Nauru 4.9 4.9 97.4 97.4 2.6 2.6 9.6 9.7 0.0 0.0 100 100 … … 0.0 0.0 100 100 118  168  141  164  138  523  507  510  493

119 Nepal 4.7 5.4 20.6 23.5 79.4 76.5 5.3 6.2 0.0 0.0 67.1 66.2 32.9 33.8 0.0 0.0 73.5 72.4 119  11  11  2  3  51  58  11  14

120 Netherlands 8.7 8.7 68.9 68.6 31.1 31.4 12.7 12.9 93.8 94.0 6.2 6.0 0.0 0.0 57.5 55.7 23.2 25.5 120  2 086  2 166  1 436  1 487  1 856  2 056  1 278  1 411

121 New Zealand 7.6 8.1 77.3 77.0 22.7 23.0 12.7 13.5 0.0 0.0 100 100 0.0 0.0 29.8 27.7 70.2 72.3 121  1 339  1 159  1 035  893  1 374  1 469  1 062  1 132

122 Nicaragua 5.9 5.7 61.3 62.8 38.7 37.2 22.1 22.3 18.7 17.6 61.2 66.5 20.1 15.9 … … 100 100 122  51  53  31  33  132  139  81  87

123 Niger 3.0 3.0 51.1 48.6 48.9 51.4 6.0 5.5 0.0 0.0 61.0 63.8 39.0 36.2 0.0 0.0 81.4 80.2 123  5  5  3  3  16  17  8  8

124 Nigeria 1.9 2.1 27.0 39.4 73.0 60.6 3.5 5.1 0.0 0.0 53.8 60.5 46.2 39.5 … … 100 100 124  20  24  5  10  17  18  5  7

125 Niue 7.6 6.7 97.3 96.7 2.7 3.3 13.0 12.6 0.0 0.0 100 100 … … 0.0 0.0 100 100 125  411  328  399  317  411  328  400  317

126 Norway 8.0 8.6 83.0 82.8 17.0 17.2 14.7 14.8 0.0 0.0 100 100 0.0 0.0 … … 88.9 90.8 126  2 831  2 848  2 348  2 359  2 148  2 246  1 782  1 860

127 Oman 3.2 3.6 82.1 81.6 17.9 18.4 6.9 7.3 0.0 0.0 100 100 0.0 0.0 0.0 0.0 49.9 51.1 127  303  294  249  240  327  353  268  288

128 Pakistan 4.0 4.0 22.9 23.6 77.1 76.4 2.9 3.1 55.1 55.2 42.0 41.4 2.9 3.4 0.0 0.0 100 100 128  18  18  4  4  66  67  15  16

129 Palau 6.1 6.4 87.5 88.0 12.5 12.0 8.9 9.1 0.0 0.0 78.6 83.6 21.4 16.4 0.0 0.0 100 100 129  442  449  387  395  444  437  388  384

130 Panama 7.6 7.5 66.7 68.9 33.3 31.1 18.7 18.5 60.6 61.8 38.8 37.5 0.6 0.6 16.8 16.9 76.8 76.8 130  241  255  161  175  412  427  275  294

131 Papua New Guinea 3.3 3.9 89.4 91.4 10.6 8.6 9.6 12.3 0.0 0.0 83.5 77.8 16.5 22.2 2.1 5.1 88.2 91.8 131  35  32  31  29  67  79  60  73

132 Paraguay 7.5 7.3 33.1 37.7 66.9 62.3 13.6 14.9 47.8 44.9 48.7 38.1 3.5 17.0 20.8 12.0 69.2 77.2 132  142  120  47  45  307  282  102  106

133 Peru 4.0 4.4 55.5 57.2 44.5 42.8 10.2 11.0 43.7 43.8 53.7 52.7 2.6 3.4 6.6 6.9 80.4 80.0 133  98  100  54  57  188  197  104  112

134 Philippines 3.6 3.6 43.4 42.4 56.6 57.6 6.7 6.6 11.8 8.8 83.5 84.7 4.7 6.4 3.4 3.4 82.9 83.2 134  41  32  18  14  162  144  70  61

135 Poland 6.1 6.4 72.0 65.4 28.0 34.6 9.5 9.4 0.0 0.0 100 100 … 0.0 0.0 0.0 100 100 135  228  264  164  173  465  535  334  350

136 Portugal 7.5 7.7 67.1 66.9 32.9 33.1 12.0 12.2 7.4 8.5 91.8 92.0 0.0 0.0 5.2 5.3 67.8 68.0 136  801  859  537  575  1 081  1 217  725  814

137 Qatar 4.0 4.4 76.3 76.6 23.7 23.4 7.6 7.8 0.0 0.0 100 100 0.0 0.0 0.0 0.0 24.7 24.4 137  836  842  638  645  919  919  701  705

138 Republic of Korea 5.0 5.1 41.0 46.2 59.0 53.8 9.4 9.6 71.9 74.5 28.1 25.5 0.0 0.0 11.3 12.9 78.2 77.4 138  523  354  215  164  716  580  294  268

139 Republic of Moldova 8.0 6.5 75.4 68.1 24.6 31.9 11.9 11.9 0.0 0.0 97.6 96.2 2.4 3.8 0.0 0.0 100 100 139  36  25  27  17  181  125  137  85

140 Romania 4.1 3.8 62.9 56.9 37.1 43.1 7.5 7.9 18.7 21.6 80.3 77.4 1.0 0.9 … … 100 100 140  63  65  40  37  258  238  162  135

141 Russian Federation 5.7 5.6 70.5 70.7 29.5 29.3 10.6 12.3 83.8 81.8 15.7 16.5 0.5 1.7 … … 72.4 73.6 141  173  109  122  77  418  317  295  225

142 Rwanda 5.2 5.0 34.1 37.2 65.9 62.8 8.7 9.8 0.9 0.9 28.5 24.3 70.6 74.9 0.2 0.2 62.4 52.0 142  17  16  6  6  41  39  14  14

143 Saint Kitts and Nevis 4.7 4.7 68.4 67.6 31.6 32.4 10.9 10.9 0.0 0.0 92.5 92.6 7.5 7.4 … … 100 100 143  320  349  219  236  501  530  343  358

144 Saint Lucia 4.1 4.4 62.3 65.6 37.7 34.4 9.0 8.8 … … 97.0 97.4 3.0 2.6 … … 100 100 144  169  186  105  122  231  255  144  167

145 Saint Vincent and

the Grenadines 6.3 5.9 63.8 62.5 36.2 37.5 9.8 9.7 0.0 0.0 99.9 99.8 0.1 0.2 … … 100 100 145  163  170  104  106  313  319  200  199

146 Samoa 3.5 3.5 71.4 68.9 28.6 31.1 12.5 12.4 0.0 0.0 97.8 93.0 2.2 7.0 0.0 0.0 100 100 146  52  48  37  33  107  106  77  73

147 San Marino 7.6 7.7 85.2 85.7 14.8 14.3 9.9 10.1 93.6 94.6 6.4 5.4 0.0 0.0 … … 100 100 147  2 288  2 404  1 949  2 060  1 606  1 674  1 369  1 435

148 Sao Tome and Principe 3.0 2.9 66.7 67.9 33.3 32.1 2.9 3.6 0.0 0.0 78.8 80.9 21.3 19.1 0.0 0.0 100 100 148  10  8  6  6  26  25  17  17

149 Saudi Arabia 4.0 4.1 80.2 77.5 19.8 22.5 9.4 10.9 0.0 0.0 100 100 … 0.0 10.5 9.5 31.9 38.1 149  310  316  248  245  461  459  370  356

150 Senegal 4.5 4.5 55.7 58.4 44.3 41.6 13.1 13.1 0.0 0.0 83.6 86.9 16.4 13.1 0.0 0.0 100 100 150  23  23  13  14  47  50  26  29

151 Seychelles 6.8 6.9 72.3 69.4 27.7 30.6 8.8 7.9 0.0 0.0 78.0 73.1 22.0 26.9 0.0 0.0 77.8 75.3 151  500  509  362  353  765  806  553  559

152 Sierra Leone 3.0 2.8 41.4 40.4 58.6 59.6 7.2 7.3 0.0 0.0 73.2 78.6 26.8 21.4 0.0 0.0 100 100 152  6  5  3  2  23  22  10  9

153 Singapore 3.3 3.6 34.4 35.4 65.6 64.6 2.6 2.6 23.2 20.7 76.8 79.3 0.0 0.0 … … 100 100 153  846  792  291  280  679  744  233  263
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Annex Table 5  Selected National Health Accounts indicators for all Member States, estimates for 1997 and 1998

Member State Total Public Private Public Social Tax funded External Private Out-of-pocket Per capita Per capita Per capita Per capita
expenditure expenditure expenditure expenditure security expenditure resources insurance disbursements total public total public

on health on health on health on health expenditure on health for health on health for health expenditure expenditure expenditure expenditure
as % of as % of as % of as % of on health as % of as % of as % of as % of on health on health on health on health

GDP total total general as % of public public public private private at official at official in international in international
expenditure expenditure government expenditure expenditure expenditure expenditure expenditure exchange exchange dollars dollars

on health on health expenditure on health on health on health on health on health rate (US $) rate (US $)

1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998

a Japan data for 1998 are preliminary. They are based on new Japanese national health accounts, estimated as pilot implementation of the OECD manual "A System of Health Accounts". Consequently, the
comparability of data over time is limited and there are several breaks in series.

 ... Data not available or not applicable.

154 Slovakia 7.1 6.3 91.4 90.7 8.6 9.3 13.7 12.5 66.2 73.4 33.8 26.6 … 0.1 … … 83.3 85.2 154  270  251  247  228  695  652  635  592

155 Slovenia 8.9 8.7 79.3 78.7 20.7 21.3 16.3 15.6 96.3 98.6 3.7 1.4 0.0 0.0 48.1 49.1 51.9 50.9 155  811  852  643  671  1 240  1 340  984  1 055

156 Solomon Islands 3.5 4.4 95.3 95.8 4.7 4.2 11.4 11.4 0.0 0.0 85.2 82.2 14.8 17.8 0.0 0.0 6.7 6.3 156  43  38  41  36  100  92  95  88

157 Somalia 2.4 2.0 62.5 62.4 37.5 37.6 5.6 4.5 0.0 0.0 92.6 81.5 7.4 18.5 0.0 0.0 100 100 157  5  4  3  3  13  11  8  7

158 South Africa 10.3 8.7 47.3 43.6 52.7 56.4 12.7 11.6 0.0 0.0 99.8 99.7 0.2 0.3 77.8 75.8 20.2 22.4 158  321  275  152  120  628  530  297  231

159 Spain 7.1 7.0 76.6 76.8 23.4 23.2 13.5 14.3 13.6 11.7 86.4 88.3 0.0 0.0 23.4 23.6 76.6 76.4 159  995  1 026  762  788  1 104  1 215  846  933

160 Sri Lanka 3.2 3.4 49.5 51.3 50.5 48.7 6.0 5.8 0.0 0.0 95.8 96.0 4.2 4.0 1.0 1.0 99.0 99.0 160  26  29  13  15  89  99  44  51

161 Sudan 4.4 4.2 20.9 24.1 79.1 75.9 3.4 4.4 0.0 0.0 99.7 99.2 0.3 0.8 0.0 0.0 100 100 161  120  121  25  29  60  60  13  14

162 Suriname 6.7 7.1 60.2 62.2 39.8 37.8 19.9 14.1 44.7 42.1 22.8 22.7 32.4 35.2 … … 100 100 162  148  140  89  87  276  225  166  140

163 Swaziland 3.4 3.7 72.3 72.0 27.7 28.0 8.2 8.0 0.0 0.0 79.3 76.7 20.7 23.3 0.0 0.0 100 100 163  52  51  37  37  160  167  116  120

164 Sweden 8.1 7.9 84.3 83.8 15.7 16.2 11.3 11.4 0.0 0.0 100 100 0.0 0.0 … … 100 100 164  2 272  2 144  1 914  1 797  1 709  1 731  1 440  1 450

165 Switzerland 10.4 10.6 55.2 54.9 44.8 45.1 10.9 10.4 71.6 72.3 28.4 27.7 0.0 0.0 25.7 23.8 72.0 72.6 165  3 720  3 877  2 052  2 127  2 532  2 861  1 396  1 570

166 Syrian Arab Republic 4.0 4.0 51.7 51.5 48.3 48.5 7.1 7.1 0.0 0.0 99.8 99.9 0.2 0.1 0.0 0.0 100 100 166  42  46  22  24  106  109  55  56

167 Tajikistan 3.0 2.3 66.0 61.5 34.0 38.5 9.4 8.2 0.0 0.0 96.5 97.5 3.5 2.5 0.0 0.0 100 100 167  5  5  3  3  40  37  26  23

168 Thailand 3.7 3.9 57.2 61.4 42.8 38.6 10.9 13.3 8.3 8.3 91.5 91.6 0.1 0.1 13.6 15 86.1 84.8 168  93  71  53  44  221  197  126  121

169 The former Yugoslav

Republic of Macedonia 6.5 8.0 84.8 87.6 15.2 12.4 15.6 19.9 89.6 92.5 9.9 7.2 0.5 0.4 0.0 0.0 100 100 169  121  140  103  123  268  355  227  311

170 Togo 2.8 2.4 42.8 50.0 57.2 50.0 4.3 4.3 0.0 0.0 84.7 83.2 15.3 16.8 0.0 0.0 100 100 170  10  9  4  4  34  31  15  16

171 Tonga 7.9 7.7 46.8 46.1 53.2 53.9 13.1 14.2 0.0 0.0 90.7 90.8 9.3 9.2 0.0 0.0 100 100 171  143  123  67  57  276  266  129  123

172 Trinidad and Tobago 5.0 5.2 43.4 44.2 56.6 55.8 7.6 6.9 0.0 0.0 100 100 0.0 0.0 5.8 5.6 87.5 87.8 172  228  248  99  109  358  398  155  176

173 Tunisia 5.3 5.3 40.4 41.3 59.6 58.7 6.7 7.0 42.7 40.0 57.2 59.9 0.1 0.1 0.0 0.0 90.9 91.5 173  109  115  44  47  282  310  114  128

174 Turkey 4.2 4.9 71.5 71.9 28.5 28.1 10.7 11.5 39.0 43.8 61.0 56.2 0.0 0.0 0.2 0.2 99.6 99.6 174  125  150  90  108  273  326  195  234

175 Turkmenistan 3.9 5.5 74.5 79.2 25.5 20.8 11.7 16.7 9.9 5.3 87.7 93.2 2.4 1.6 0.0 0.0 100 100 175  23  32  17  25  117  172  87  136

176 Tuvalu 8.9 9.0 71.4 72.2 28.6 27.8 7.6 7.1 0.0 0.0 94.2 94.6 5.8 5.4 0.0 0.0 100 100 176  125  110  90  79  300  293  214  212

177 Uganda 3.7 3.5 50.7 38.2 49.3 61.8 11.5 9.3 0.0 0.0 38.2 51.2 61.8 48.8 0.6 0.5 59.1 54.2 177  12  11  6  4  32  30  16  11

178 Ukraine 5.4 5.0 75.0 71.1 25.0 28.9 9.3 8.0 0.0 0.0 99.2 99.5 0.8 0.5 0.0 0.0 100 100 178  53  42  40  30  189  158  142  112

179 United Arab Emirates 3.7 4.1 79.3 79.7 20.7 20.3 7.9 7.4 0.0 0.0 100 100 0.0 0.0 19 19.9 65.9 64.7 179  729  752  578  600  743  739  589  589

180 United Kingdom 6.7 6.8 83.7 83.3 16.3 16.7 13.7 14.3 11.6 11.8 88.4 88.2 0.0 0.0 21.3 20.8 67.1 66.8 180  1 499  1 628  1 254  1 357  1 457  1 512  1 220  1 260

181 United Republic of Tanzania 5.1 4.9 47.1 48.5 52.9 51.5 14.8 14.9 0.0 0.0 63.3 56.1 36.7 43.9 0.0 0.0 85.9 86.5 181  10  10  5  5  21  20  10  10

182 United States of America 13.0 12.9 45.5 44.8 54.5 55.2 17.3 16.9 31.9 33.2 68.1 66.8 0.0 0.0 60.6 60.7 28.2 28.3 182  3 915  4 055  1 780  1 817  3 915  4 055  1 780  1 817

183 Uruguay 10.0 10.2 45.9 46.4 54.1 53.6 13.7 14.2 51.7 53.0 47.7 46.4 0.6 0.6 63.3 63.7 36.7 36.3 183  662  697  304  324  884  943  406  438

184 Uzbekistan 4.6 4.1 82.9 82.9 17.1 17.1 11.6 10.3 0.0 0.0 99.4 99.2 0.6 0.8 0.0 0.0 100 100 184  26  26  22  21  98  97  81  80

185 Vanuatu 3.3 3.3 64.2 63.6 35.8 36.4 9.6 9.6 0.0 0.0 51.6 51.7 48.4 48.3 0.0 0.0 100 100 185  46  41  29  26  96  95  62  61

186 Venezuela, Bolivarian

Republic of 4.6 4.9 50.6 53.1 49.4 46.9 9.4 10.9 27.7 28.6 72.3 71.4 0.0 0.0 4.7 5.2 86.8 94.8 186  179  200  91  106  289  286  146  152

187 Viet Nam 4.5 5.2 20.3 23.9 79.7 76.1 4.0 6.3 0.0 0.0 93.3 94.7 6.7 5.3 0.0 0.0 100 100 187  15  19  3  4  90  112  18  27

188 Yemen 2.9 3.9 37.9 39.1 62.1 60.9 3.3 3.9 0.0 0.0 90.1 89.2 9.9 10.8 0.0 0.0 100 100 188  12  13  5  5  37  49  14  19

189 Yugoslavia 6.7 5.6 58.6 50.9 41.4 49.1 13.8 10.5 0.0 0.0 100 99.9 … 0.1 0.0 0.0 100 100 189  125  87  73  45  284  233  167  119

190 Zambia 6.0 5.6 56.5 57.3 43.5 42.7 13.4 12.6 0.0 0.0 60.7 57.0 39.3 43.0 0.0 0.0 73.3 74.7 190  24  20  14  12  51  45  29  26

191 Zimbabwe 9.2 10.8 59.1 55.9 40.9 44.1 15.4 17.0 0.0 0.0 61.9 69.2 38.1 30.8 21.0 16.4 67.0 75.2 191  67  60  40  33  222  242  131  135
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LIST OF MEMBER STATES BY

WHO REGION AND MORTALITY STRATUM

African Region (AFR)
Algeria – High child, high adult
Angola – High child, high adult
Benin – High child, high adult
Botswana – High child,very high adult
Burkina Faso – High child, high adult
Burundi – High child,very high adult
Cameroon – High child, high adult
Cape Verde – High child, high adult
Central African Republic – High child,very

high adult
Chad – High child, high adult
Comoros – High child, high adult
Congo – High child,very high adult
Côte d’Ivoire – High child,very high adult
Democratic Republic of the Congo – High

child,very high adult
Equatorial Guinea – High child, high adult
Eritrea – High child,very high adult
Ethiopia – High child,very high adult
Gabon – High child, high adult
Gambia – High child, high adult
Ghana – High child, high adult
Guinea – High child, high adult
Guinea-Bissau – High child, high adult
Kenya – High child,very high adult
Lesotho – High child,very high adult
Liberia – High child, high adult
Madagascar – High child, high adult
Malawi – High child,very high adult
Mali – High child, high adult
Mauritania – High child, high adult
Mauritius – High child, high adult
Mozambique – High child,very high adult
Namibia – High child,very high adult
Niger – High child, high adult

Nigeria – High child, high adult
Rwanda – High child,very high adult
Sao Tome and Principe – High child,

high adult
Senegal – High child, high adult
Seychelles – High child, high adult
Sierra Leone – High child, high adult
South Africa – High child,very high adult
Swaziland – High child,very high adult
Togo – High child, high adult
Uganda – High child,very high adult
United Republic of Tanzania – High

child,very high adult
Zambia – High child,very high adult
Zimbabwe – High child,very high adult

Region of the Americas (AMR)
Antigua and Barbuda – Low child, low adult
Argentina – Low child, low adult
Bahamas – Low child, low adult
Barbados – Low child, low adult
Belize – Low child, low adult
Bolivia – High child, high adult
Brazil – Low child, low adult
Canada – Very low child, very low adult
Chile – Low child, low adult
Colombia – Low child, low adult
Costa Rica – Low child, low adult
Cuba – Very low child, very low adult
Dominica – Low child, low adult
Dominican Republic – Low child, low adult
Ecuador – High child, high adult
El Salvador – Low child, low adult
Grenada – Low child, low adult
Guatemala – High child, high adult
Guyana – Low child, low adult

Haiti – High child, high adult
Honduras – Low child, low adult
Jamaica – Low child, low adult
Mexico – Low child, low adult
Nicaragua – High child, high adult
Panama – Low child, low adult
Paraguay – Low child, low adult
Peru – High child, high adult
Saint Kitts and Nevis – Low child, low adult
Saint Lucia – Low child, low adult
Saint Vincent and the Grenadines – Low

child, low adult
Suriname – Low child, low adult
Trinidad and Tobago – Low child, low adult
United States of America – Very low child,

very low adult
Uruguay – Low child, low adult
Venezuela, Bolivarian Republic of – Low

child, low adult

Eastern Mediterranean Region (EMR)
Afghanistan – High child, high adult
Bahrain – Low child, low adult
Cyprus – Low child, low adult
Djibouti – High child, high adult
Egypt – High child, high adult
Iran, Islamic Republic of – Low child,

low adult
Iraq – High child, high adult
Jordan – Low child, low adult
Kuwait – Low child, low adult
Lebanon – Low child, low adult
Libyan Arab Jamahiriya – Low child,

low adult
Morocco – High child, high adult
Oman – Low child, low adult
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Pakistan – High child, high adult
Qatar – Low child, low adult
Saudi Arabia – Low child, low adult
Somalia – High child, high adult
Sudan – High child, high adult
Syrian Arab Republic – Low child, low adult
Tunisia – Low child, low adult
United Arab Emirates – Low child, low adult
Yemen – High child, high adult

European Region (EUR)
Albania – Low child, low adult
Andorra – Very low child, very low adult
Armenia – Low child, low adult
Austria – Very low child, very low adult
Azerbaijan – Low child, low adult
Belarus – Low child, high adult
Belgium – Very low child, very low adult
Bosnia and Herzegovina – Low child,

low adult
Bulgaria – Low child, low adult
Croatia – Very low child, very low adult
Czech Republic – Very low child, very

low adult
Denmark – Very low child, very low adult
Estonia – Low child, high adult
Finland – Very low child, very low adult
France – Very low child, very low adult
Georgia – Low child, low adult
Germany – Very low child, very low adult
Greece – Very low child, very low adult
Hungary – Low child, high adult
Iceland – Very low child, very low adult
Ireland – Very low child, very low adult
Israel – Very low child, very low adult
Italy – Very low child, very low adult
Kazakhstan – Low child, high adult

Kyrgyzstan – Low child, low adult
Latvia – Low child, high adult
Lithuania – Low child, high adult
Luxembourg – Very low child, very low adult
Malta – Very low child, very low adult
Monaco – Very low child, very low adult
Netherlands – Very low child, very low adult
Norway – Very low child, very low adult
Poland – Low child, low adult
Portugal – Very low child, very low adult
Republic of Moldova – Low child, high adult
Romania – Low child, low adult
Russian Federation – Low child, high adult
San Marino – Very low child, very low adult
Slovakia – Low child, low adult
Slovenia – Very low child, very low adult
Spain – Very low child, very low adult
Sweden – Very low child, very low adult
Switzerland – Very low child, very low adult
Tajikistan – Low child, low adult
The former Yugoslav Republic of

Macedonia – Low child, low adult
Turkey – Low child, low adult
Turkmenistan – Low child, low adult
Ukraine – Low child, high adult
United Kingdom – Very low child, very

low adult
Uzbekistan – Low child, low adult
Yugoslavia – Low child, low adult

South-East Asia Region (SEAR)
Bangladesh – High child, high adult
Bhutan – High child, high adult
Democratic People’s Republic of Korea –

High child, high adult
India – High child, high adult
Indonesia – Low child, low adult

Maldives – High child, high adult
Myanmar – High child, high adult
Nepal – High child, high adult
Sri Lanka – Low child, low adult
Thailand – Low child, low adult

Western Pacific Region (WPR)
Australia – Very low child, very low adult
Brunei Darussalam – Very low child, very

low adult
Cambodia – Low child, low adult
China – Low child, low adult
Cook Islands – Low child, low adult
Fiji – Low child, low adult
Japan – Very low child, very low adult
Kiribati – Low child, low adult
Lao People’s Democratic Republic – Low

child, low adult
Malaysia – Low child, low adult
Marshall Islands – Low child, low adult
Micronesia, Federated States of – Low

child, low adult
Mongolia – Low child, low adult
Nauru – Low child, low adult
New Zealand – Very low child, very low adult
Niue – Low child, low adult
Palau – Low child, low adult
Papua New Guinea – Low child, low adult
Philippines – Low child, low adult
Republic of Korea – Low child, low adult
Samoa – Low child, low adult
Singapore – Very low child, very low adult
Solomon Islands – Low child, low adult
Tonga – Low child, low adult
Tuvalu – Low child, low adult
Vanuatu – Low child, low adult
Viet Nam – Low child, low adult
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Adherence (compliance)  9, 60
factors improving  60
research needs  104

Adolescents
learning health behaviour  9–10
mental disorders  22, 36
mental health policy  77, 82, 84

Advertising  16, 98
Advocacy  56, 57
Affective disorders (see also Bipolar affective disorder;

Depression)  22
Afghanistan  65, 90
Africa

burden of disorders  26
HIV/AIDS  44
Internet access  99
mental health care  54, 58
mental health policy  79
service provision  86, 97
social factors  13, 41

Age (see also Children; Elderly)  11, 43
Alzheimer’s disease and  34–35
depression and  30, 43
sex differences and  41

Ageing, population  70
Aggressive behaviour  16
Agricultural rehabilitation villages  92
AIDS, see HIV/AIDS
Albania  39
Alcohol use disorders (including dependence)  30, 31–32

care  55, 56, 57
comorbidity  31, 37
control policies  80, 83
determinants  16, 41
global burden  27, 28, 32
interventions  66–67
service provision  89–90
suicide and  38, 73

Alcoholic Anonymous  56, 67
Allied health professionals  96
All-Union Society of Psychiatrists and Neuropathologists

(AUSPN)  100
Alzheimer’s disease  34–35, 43

global burden  28
interventions  70–71

Alzheimer’s Disease International (ADI)  57

Page numbers in bold type indicate main discussions.

American Convention on Human Rights  84
Americas

burden of disorders  26
mental health policy  53, 79
service provision  86

Antidepressant drugs  61, 65
Anti-epileptic drugs (AEDs)  61, 69–70
Antipsychotic drugs  61, 68–69
Antisocial personality disorder  41, 43
Anxiety

comorbidity  37
physical health and  9
in primary health care  23–24
quality of life and  29
sex differences  41, 42

Anxiolytic drugs  61
Arab countries  88
Argentina  41, 63, 88
Asia  13, 58
Asylums, mental (see also Psychiatric hospitals)  4, 49–50, 52
Attention deficit/hyperactivity disorder (see also Hyperkinetic

disorders)  31, 36
Australia

burden of disorders  25–26
mental health care  53, 54, 58, 85, 87
suicide  38

Austria  39, 99
Autism  36
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This study, which is a part of the initiative ‘Lifting The Burden: The Global
Campaign to Reduce the Burden of Headache Worldwide’, assesses and presents
all existing evidence of the world prevalence and burden of headache disorders.
Population-based studies applying International Headache Society criteria for
migraine and tension-type headache, and also studies on headache in general
and ‘chronic daily headache’, have been included. Globally, the percentages of
the adult population with an active headache disorder are 46% for headache in
general, 11% for migraine, 42% for tension-type headache and 3% for chronic
daily headache. Our calculations indicate that the disability attributable to
tension-type headache is larger worldwide than that due to migraine. On the
World Health Organization’s ranking of causes of disability, this would bring
headache disorders into the 10 most disabling conditions for the two genders,
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Introduction

Headache is one of the most common disorders of
the nervous system and several of its subtypes—
tension-type headache, migraine, cluster headache
and the so-called chronic daily headache
syndromes—cause substantial levels of disability.
Yet, throughout the world, headache has been and
continues to be underestimated in scope and scale,
and headache disorders remain under-recognized
and under-treated everywhere.

In recognition of this global problem, the three
major international headache non-governmental

organizations, in collaboration with the World
Health Organization (WHO), have committed to the
initiative ‘Lifting The Burden: The Global Campaign
to Reduce the Burden of Headache Worldwide’
(LTB campaign) (1). An important part of this work
is to obtain a ‘clear and objective understanding of
the scale and scope of headache-related burden’,
which means bringing out all existing evidence of
the burden of headache worldwide, translating
prevalence and incidence data into disability
data.

The worldwide epidemiology of headache disor-
ders is only partly documented. Many studies have
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been performed on migraine, but data on tension-
type headache (TTH), the most frequent, are rela-
tively sparse. In addition, most epidemiological
studies hitherto have been performed in countries
in Western Europe and North America. The aims of
this study were to provide a definitive update on
what is known of the prevalence of headache and
its most common subtypes worldwide and to
extract population-based data needed to estimate
the world’s headache burden.

Methods

Case definitions

The Headache Classification Committee of the
International Headache Society (IHS) in 1988 pro-
vided the first International Classification of Head-
ache Disorders (ICHD-1) with relatively specific
and unequivocal definitions of the various head-
aches (2). This classification was later incorporated
into the International Classification of Diseases
(ICD-10) (3). The ICHD-1 was revised in 2004
(ICHD-2) (4), but only minor changes were made
with respect to the definitions of the most prevalent
headache types.

In the present survey, we included population-
based epidemiological studies that appeared after
1988 on migraine (ICD-10 diagnosis G43) and
TTH (G44.2), the two types that affect the great
majority of headache patients. We did not distin-
guish between migraine with (G43.1) and without
(G43.0) aura, since this differentiation might be
difficult in epidemiological studies and because
the two types are probably not very different with
regard to disability. In order to encompass all
headache, we also included epidemiological
studies that investigated headache in general, or
headache not otherwise specified. In this case,
since the term ‘headache’ is not defined in the
ICHD-1 or -2, we included studies on headache
prevalence that appeared before 1988. For TTH,
the term ‘chronic’ is applied to the subtype occur-
ring in patients on �15 days per month for
�3 months (2). In many headache studies, a
similar usage of this term has been adopted irre-
spective of whether the headache was of the
tension type or not. We gathered data on ‘chronic
daily headache’ (CDH) (i.e. any headache occur-
ring on �15 days per month, or ‘daily’ headache)
to assess the prevalence of this group of disorders,
since patients affected by these are probably those
most incapacitated by headache.

Literature search and data extraction

A comprehensive literature search identifying
population-based studies of headache and migraine
was conducted. Empirical studies published in
English were identified through Medline using
the search words ‘headache epidemiology’ or
‘migraine epidemiology’ or ‘headache prevalence’
or ‘migraine prevalence’. References listed in rel-
evant publications were also examined.

All articles were first screened for various aspects
of methodology and design, and type of content, in
order to enable us to select studies of interest for
our purpose (Table 1). Partly, it was also done to
build up a resource database for later studies in
connection with the LTB campaign. For the present
study, we extracted the country of origin, year of
publication, population characteristics, method of
data collection and the prevalence estimates for
headache, migraine, TTH and chronic headache,
both overall and for each gender, and for various
age categories, in addition to data on headache
frequency, duration and intensity.

As to the source population, we included only
studies performed on the whole population or a
representative sample of the whole population
within a certain age range in a community, town or
country. Accordingly, we did not include studies
based on selected populations (clinic-based, in
workplaces, among university students, etc.). Since
school attendance is obligatory in many countries,
studies on headache in children and adolescents of
school age based on school populations were
included.

For most individuals, headache is troublesome
only in certain phases of life. For this reason, most
headache epidemiological studies have provided
1-year prevalence estimates, i.e. headache occur-
ring during the last year. However, some studies
had estimated 3-month prevalences, while a
number have given no definite time frame, only
asking a question such as ‘Do you have/suffer
from headache’. In some of the latter, it was
explained that respondents would understand this
as a question about complaints in the relatively
recent past (e.g. (5)), so we assumed that such
questions were answered by respondents having
in mind the last 3 months or the last year. Hence,
when summarizing the results, 1 year, 3 months
and ‘time frame not stated’ were subsumed under
one category called ‘current headache’. In other
studies, participants were explicitly asked about
headache during their whole life (life-time
prevalence).
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Calculations of disease burden

In an attempt to calculate the disease-related
burden among adults with the two main headache
types, migraine and TTH, we tried to detect all
population-based studies providing data on the fre-
quency, duration and intensity of headache among

adult sufferers (i.e. covering at least age groups
25–60 years). As to frequency, some studies pro-
vided a figure on the mean or median days with
headache per time unit (usually per month or year)
per headache sufferer, whereas the majority of
studies gave percentages of headache sufferers
in different frequency categories (e.g. 1–7 days/
month, 8–14 days/month). For the latter type of
study, we calculated mean frequencies both by
using the minimum figure in each category (e.g.
1 day/month for those having headache on
1–7 days/month) and by taking the mid point
(e.g. 4 days/month for those with headache on
1–7 days/month). The number of days per time
unit was then multiplied by the percentage of head-
ache sufferers in each frequency category, and the
figures for all frequency categories were summed.
All mean frequencies were than recalculated as
number of days per year and this figure was further
multiplied by the population prevalence of the
headache type in this particular study to obtain the
number of days with headache (migraine or TTH)
per year per person in the population.

Intensity was mostly registered on a scale of 0–3
(0, no headache; 1, mild; 2, moderate; 3, severe
headache) and mostly as percentages of sufferers in
each category. For a few studies using an intensity
scale of 0–10, results were recalculated on a 0–3
scale. For studies using a scale of 0–4, the latter
representing ‘excruciating headache’, intensities 3
and 4 were recoded as category 3. The mean inten-
sity was calculated by multiplying each intensity
degree by the percentage of sufferers reporting that
degree, and then summing these products.

The main interest of our study was to estimate
the headache-related disease burden, which implies
some level of disability. Using intensity as a proxy
for disability, a headache intensity of 1 (‘mild head-
ache’ on the scale 0–3) was set as the zero point,
since mild headache on this scale is usually consid-
ered to imply little or no disability. Thus, headache
intensities 1–3 on this scale were equated with
disability on a scale of 0–2.

Results

A total of 107 publications relevant to the present
project were identified, eight from Africa, 20 from
Asia, four from Australia/Oceania, 48 from Europe,
14 from North America and 13 from Central/South
America. In Table 2, prevalence data on headache,
migraine, TTH and CDH are listed, together with
the main aspects of the method employed. Studies
for each continent including adults of all ages are

Table 1 Variables considered in screening of studies

Variable Comment

Area Where the study was performed
Source population Population, community, school,

health plan
Sampling Random, stratified, whole

population
Sample size The number contacted and the

number who responded
Participation rate N responded/N contacted
Evaluation of

non-participants
Demographic or other data on

non-participants
Type of contact Personal or telephone interview,

questionnaire
Interviewer(s) Neurologist, doctor, lay person,

self-administered, number of
interviewers

Type of screening
question

Neutral question or question
indicating some degree of severity
or frequency

Headaches
considered

Headache in general, migraine,
TTH, other headaches

Case definition Strict or modified IHS criteria, other
criteria

Validation of
method

If done, and agreement (sensitivity,
specificity, positive and negative
predictive value, k value)

Time frame for
prevalence

Point prevalence, 3 months, 1 year,
life-time, not stated

Incidence Were there data on incidence of new
headache?

Age Was age-specific prevalence (or
incidence) given?

Gender Was gender-specific prevalence (or
incidence) given?

Race Was race-specific prevalence (or
incidence) given?

Severity measure Was there any measure of headache
intensity?

Frequency
measure

Was there any measure of headache
frequency?

Quality of life
measure

E.g. SF-8, 12, 36, headache-related
quality of life

Impact measure E.g. MIDAS, HIT, other
Use of healthcare

resources
E.g. consultation rate, medication

use, diagnostic procedures,
hospital admissions
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presented first, then studies restricted to children or
adolescents (<20 years) and then studies on the
elderly (>60 years). Some studies reporting both
life-time and 1-year prevalences are listed twice in
order to present both datasets. In studies giving
prevalence data only for each gender, the total
prevalence was computed as the mean of the two.

With regard to the method of data acquisition,
personal interview, telephone interview and self-
administered questionnaires were used. The dis-
tinction between these methods is not always as
straightforward as it may seem. Questionnaires
filled in by interviewers were coded as ‘personal
interview’, whereas questionnaires completed by
the respondents were coded as ‘questionnaires’
even if research personnel were present during the
completion of the forms. Furthermore, some studies
used questionnaires to screen the population and
screen-positive subjects were then subjected to per-
sonal or telephone interviews to confirm headache
diagnoses. These were also coded as ‘questionnaire

studies’, since the sensitivity of the method was
dependent on the questionnaire part of the study.

Table 3 summarizes the results for different
age groups (adults or all age groups, children/
adolescents and elderly) and Table 4 the results for
each continent, among adults only, for current
headache and for life-time headache. The figures for
both genders (‘Total’ in these tables) do not always
lie between those for males and females, since a
number of studies give prevalence figures only for
the whole population. The means of all studies
were calculated without correction for numbers in
each study since, generally, the mean in each study
was extrapolated to the larger population that had
been sampled. In this way, we found the global
prevalence of current headache to be 47%, current
migraine 10%, current TTH 38% and current CDH
3%. Considering studies restricted to adults gave
similar results (46%, 11%, 42% and 3%). We found
life-time prevalences, as expected, to be somewhat
higher: 66% for headache, 14% for migraine, 46%
for TTH. For CDH, however, the lower life-time
prevalence of 2.9% was based on only two studies.
Summary data on prevalences related to the various
age groups are shown in Fig. 1. Migraine is most
prevalent among adults, whereas CDH is less
prevalent among children and adolescents. It seems
inconsistent that headache in general is most preva-
lent in the youngest age group whereas TTH, which
should outweigh other headaches, is most prevalent
in adults. This inconsistency is probably due to the
fact that few studies exist for TTH among
children.

Figures 2–4 compare the prevalences for the dif-
ferent diagnostic categories across the continents.
The prevalence of headache in general (Fig. 2) is
close to 50% in Asia, Australia, Europe and North
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America, but markedly lower (20%) in Africa.
Migraine (Fig. 3) is most prevalent in Europe (15%)
and least prevalent in Africa (5%). TTH (Fig. 4)
appears to be much more common in Europe (80%)
than in Asia or the Americas (20–30%) (data from
Africa and Australia/Oceania are lacking). Data on
CDH are relatively scarce and therefore probably
less reliable, but we found a global prevalence of
3.4%. This condition appears to be most common in
Central/South America (5%) and least common in
Africa (1.7%).

Medication-overuse headache (MOH), a poten-
tially treatable and preventable headache type, is
common among those with CDH. Possible MOH
was found to occur in about 1% of the adult popu-
lation in countries as different as Norway (6), Spain
(7, 8) and Taiwan (9) and in close to 0.5% of
adolescents in Norway (10) and Taiwan (11). In
epidemiological studies it is not possible to ascer-
tain whether all cases are really MOH since, for
certain diagnosis, improvement within 2 months
after discontinuation of medication is required.

For the severe but rarer headache types there are
few properly population-based studies based on
IHS criteria, and those that exist provide only life-
time prevalences. For cluster headache, a study
from San Marino found a life-time prevalence of
0.06% (12), whereas recent studies from Italy (13)
and Norway (14), with presumably higher sensitiv-
ity, indicated prevalences as high as 0.2–0.3%. No
good studies exist outside Europe.

The data used in disease burden calculations (see
Methods) are presented in Table 5. Using intensity
as a proxy for disability, we found global mean
disabilities of 1.4 for migraine (i.e. 70%) and 0.6 for
TTH (30%). The results displayed in Fig. 5 are based
on burden calculations using this disability measure
multiplied by the headache frequency (headache
days per person in the population). In this formula
we omitted duration because these figures vary
considerably (Table 5) and are hard to interpret
since some studies reported the usual duration of
headache with treatment, others without treatment,
and many studies did not give information on
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Figure 3 Prevalence of current migraine in adults for the different ontinents.
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Figure 4 Prevalence of current tension-type headache in adults for the different continents.
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whether it concerned treated or untreated attacks. It
appears that the burden of migraine is relatively
evenly distributed across those continents where
we have sufficient data to perform this calculation,
whereas the results for TTH are much more vari-
able. Taking the total headache burden to be the
sum of the burdens of migraine and of TTH, we
found TTH contributed 58% of it and migraine 42%.

When duration was also included in the formula
(figures not shown), TTH contributed 53% of the
total burden and migraine 47%. For all other ways
to calculate the relative burdens of migraine and
TTH (using minimum frequency estimates and/or
using the original intensity scale of 0–3), TTH was
found to contribute >58% of the total burden.

Discussion

This review amply documents that headache is a
major health problem on all continents. The global
prevalence among adults of current migraine is
>10%, of current TTH around 40%, and of current
CDH 3%. Although TTH is generally less burden-
some than migraine to the individual sufferer, the
total societal burden of this headache type seems to
be even larger than that of migraine because of its
much higher prevalence.

Since a principal object was to bring out all
population-based studies on the most prevalent
headache types, we have been quite liberal when
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Figure 5 Burden of headache (headache days/year per
person in the population ¥ intensity).

Table 5 Frequency, duration and intensity of headache

Migraine TTH

Days/year/person in
population (minimum/
middle estimate)

Average
duration
(h)

Average
intensity
(1–3)

Days/year/person in
population (minimum/
middle estimate)

Average
duration
(h)

Average
intensity
(1–3)

Asia
Taiwan (43) –/7.1 – 2.2
Korea (37) –/14.4 9.3 1.9 –/8.9 4.6 1.6
Japan (36) 1.4/2.2 9.3 1.9 5.6/8.7 5.1 1.2

Europe
Denmark (51) 1.5/3.9 19.9/43.4
Denmark (49) 0.7/1.8 2.8 13.6/29 1.6
France (5) 2.4/3.4 17.2 2.7
Hungary (59) 2.6/3.3 21.3
Germany (57) –/3.8 2.6 –/13.3 1.9
The Netherlands (61) –/2.0
Austria (46) –/5.7 18.7 2.2
UK (72) –/1.7 24 2.1
Turkey (70) 20.7 2.7
Croatia (47, 48) 2.9/6.8 12.7 1.9
Sweden (65) –/2.0 19

North America
Canada (77) –/2.8 31 –/7.9 24
USA (84) 2.1/5.4 2.8
USA (85) 2.4/4.7 2.3
USA (21) –/17.7 1.5

Central/South America
Six countries (87) 3.2/6.8 2.6
Chile (91, 92) –/2.9 4.5 2.4 –/11.8 2.4 1.7
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including different studies, in spite of great varia-
tions in size, methodology and quality. How meth-
odological differences may influence results have
been thoroughly discussed in connection with a
similar undertaking on headache epidemiology
and health economy in Europe (15). In a previous
meta-analysis of headache epidemiological studies
worldwide, the relative contribution to variations
in the results of variations in methodology (com-
pared with variations in age, gender distribution,
race and continent) has been estimated at around
30% (16). In the present study, we have mostly
taken the results at their face value and disre-
garded variations in methodology when summing
the results, although we have distinguished
between life-time and current headache preva-
lences and between very broad age categories
when presenting the results. The reason for this is
that there are so many differences in methodology
between the included studies that it may be
impossible to control for them all, particularly
since the method in many of the studies is very
incompletely described. Some prevalence figures
based on very few studies may be less reliable. As
an example, the prevalence of current headache
among men and women in North America seems
to be much higher than in the other continents
(Table 4, Fig. 2), but these figures are based on
only one study. With regard to total current head-
ache, however, which is based on four studies, the
prevalence in North America is not much higher
than the global mean.

In order to estimate disease burden, the percent-
age of the population with active disease (i.e.
current headache) is more relevant than life-time
prevalences, which are also less reliable because of
recall problems. Furthermore, for the burden calcu-
lations, we have used only those studies that cover
a wide age range, including the most productive
years (at least 25–60 years). The burden of migraine
has been assessed previously using the Disability-
Adjusted Life Year (DALY), which is the burden
measure favoured by WHO (17). This compound
measure is the sum of Years of Life Lost to prema-
ture mortality (YLL) and Years Lived with Disabil-
ity (YLD). The latter is calculated by the formula
(Incidence ¥ Duration ¥ Disease Weight] (18). The
disease weights for various disorders assigned by
WHO place severe migraine in the highest category
(0.7–1.0 on a scale from 0.0 to 1.0) (19). However, no
weight has been assigned by WHO for TTH. Our
calculations, which assigned to migraine a disabil-
ity of 70% (i.e. 0.7 on a scale of 0.0–1.0), accords
very well with WHO’s disease weighting, and this

lends credibility to our calculation of 30% (i.e. 0.30)
disability for TTH.

We have tried to calculate the relative disease
burdens of migraine and TTH by using similar
formulas [Headache days/year/person in the
population ¥ (Duration of headache episodes) ¥
Headache intensity]. The data on duration were
considered to be relatively unreliable. However, all
our calculations, using various combinations of
these variables in our formula, and even omitting
duration in the formula, gave the result that TTH
caused a greater burden than migraine in the popu-
lation. Furthermore, our assumption that the inten-
sity measure can be used as a proxy for disability
weight may seem unwarranted. However, in a care-
fully conducted study using different validated
measures of both headache intensity and disability,
it has previously been shown that there is a robust
relation between these two parameters (20). The
relation was present also for the milder headache
intensities, but admittedly, it was investigated only
among migraine sufferers. Hence, our use of pain
intensity as a proxy for disability among TTH
patients may seem speculative, but our conclusion,
that TTH causes at least as much disability as
migraine, is supported by population-based studies
on work absence due to headache. One study from
the USA demonstrated that both chronic and epi-
sodic TTH cause a high number of workdays lost
(21) and in one study from Europe the number of
workdays lost due to TTH was three times higher
than that lost due to migraine (22). Therefore, the
YLD for all headache is almost certainly at least
twice that of migraine. Although other headache
disorders such as cluster headache undoubtedly
impose a great burden on individual patients, the
total societal burden of this and other severe but
relatively rare headaches is probably quite small
compared with that of the common headache types.
WHO ranks migraine 19th in all causes of disability,
and 12th in women, based on YLD (23). Doubling
the YLD would bring headache disorders collec-
tively into the 10 most disabling conditions overall,
and into the five most disabling for women.

Although one can conclude that the burden of
headache is large on all continents, headache preva-
lence and burden are poorly described in large and
populous regions. No studies exist in the former
USSR countries, including Russia, and there are
relatively few studies from elsewhere in Eastern
Europe, from Australia/Oceania or from Africa. In
India, a good headache epidemiological study has
been performed only among adolescents; a study
on adults concerned all neuroepidemiology and
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provided data only on headache in general. In
China, studies on adults have been performed only
in Hong Kong, which may not be very typical of the
rest of the country. Hence, at least half of the
world’s population lives in countries where head-
ache prevalence and burden are not or only very
incompletely known.

Possibly, headache burden varies considerably
between different parts of the world, owing to
differences in genetic background, climatic and
socioeconomic conditions, life-style, other disease
spectrum and general health. Although the studies
published until now suggest important differences
with regard to headache prevalence, it is hard to
evaluate how much of the variation is due to dif-
ferences in method or to cultural attitudes related to
the reporting of headache complaints between dif-
ferent studies. It is a priority to start new studies in
those parts of the world that are poorly described.
Before this is done, in order to enable meaningful
comparisons of studies performed in different set-
tings, we strongly recommend that some common
standards for how to perform these studies are
established.
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Migraine: the seventh disabler
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On 15th December 2012, a special edition of Lancet
published the principal findings of the Global Burden of
Disease Survey 2010 (GBD2010). Few reports are likely to
have more profound meaning for people with headache,
or carry greater promise for a better future, than the seven
papers (and one in particular [1]) that were presented.
GBD2010 was not the first such survey to be con-

ducted, nor the first to give some recognition to the bur-
den of migraine. The Global Burden of Disease Survey
2000 (GBD2000), conducted 12 years ago by the World
Health Organization (WHO), listed migraine as the 19th

cause of disability in the world, responsible for 1.4% of
all years of life lost to disability (YLDs) [2]. This finding
has been cited repeatedly ever since; it has fuelled
attempts to generate political acceptance of headache as
a public-health priority [3], and given credibility to calls
for greater investment in headache care and research. It
pushed headache into WHO’s field of view, and became
an essential part of the platform on which the Global
Campaign against Headache has since been built [3-5].
In spite of all this, GBD2000 considerably under-

reported the disability that migraine imposed on people
throughout the world, and gave a very poor account of
headache disorders collectively. The evidence was not
there. For more than half the world’s population, esti-
mates for migraine were based on very little: data of ac-
ceptable quality were not in existence for China, India
and most other countries in South East Asia, most of
Africa, all of the Eastern Mediterranean and all of eastern
Europe [6]. Headache disorders other than migraine did
not feature in GBD2000 at all; for these disorders, at that
time, dependable evidence was lacking everywhere.
Filling this evidence gap has been a priority of the Global

Campaign in its first years [7]. As a result, GBD2010 has
been much better informed and built on much sounder
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foundations than its predecessor (we return to this point
later). GBD2010 was not a simple update of GBD2000, but
a complete rerun: an entirely new world survey. Working
with many partners, the Global Campaign against
Headache being one, it took from the world literature all
the epidemiological evidence pertaining to burdensome
diseases, assessed it for quality and derived from it, for
each of 21 world regions, best age-related estimates of
prevalence. Like GBD2000, it measured burden in
disability-adjusted life years (DALYs), separated into the
two components of YLDs and years of life lost to early
mortality (YLLs); for headache, only the former are rele-
vant. New disability weights (DWs) were assigned to each
disease: lay descriptions of the various health states that
were predictable sequelae of each disease were fed into a
web-based worldwide consultation, which conducted an it-
erative series of comparisons, one health state with another.
For migraine and tension-type headache (TTH),

descriptions were agreed of average cases and three health
states of each: ictal (during attacks), interictal (between
attacks), and the health state associated with medication-
overuse headache (MOH), which was considered as a po-
tential complication of either. Information from published
studies on frequency and duration of migraine or TTH
episodes was pooled in order to estimate the average pro-
portions of time (pT) spent in the ictal as opposed to
interictal state. MOH was assumed to be continuous
(pT=1) when present. YLDs for each of these states were
then derived as products of prevalence, pT and DW, and
for each disease as the sum of YLDs for each health state.
Data were included from 84 studies of migraine in 43
countries in 16 of the 21 world regions, and from 45 stud-
ies of TTH in 34 countries in 13 world regions.
TTH (estimated global prevalence 20.1%) and migraine

(14.7%) ranked respectively as second and third most
common diseases in the world (behind dental caries) in
both males and females. For migraine, the estimated
proportion of time spent in the ictal state was 5.3%, and
n Open Access article distributed under the terms of the Creative Commons
g/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction
roperly cited.
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the DW assigned to migraine episodes was 0.433 (43.3%
disability). On the basis of ictal disability alone, migraine
was ranked seventh highest among specific causes of
disability globally (responsible for 2.9% of all YLDs), and
in the top ten causes of disability in 14 of the 21 world
regions, showing little evidence of a gradient falling from
west to east or of being a disorder preferentially of rich
countries. Migraine was, by a wide margin, the leading
cause of disability among neurological disorders, account-
ing for over half of all YLDs attributed to these. For TTH,
the estimated proportion of time spent with headache was
2.4%, and the DW assigned to headache episodes was
0.040 (4% disability). TTH accounted for only 0.23% of all
YLDs, much less than predicted [6], which undoubtedly
was because of the very low DW accorded to the ictal
state.
Regrettably, GBD2010 is still an incomplete account of

the global burden of headache, and it continues to
underestimate the disability arising from headache disor-
ders. TTH got in, but MOH, which would probably have
added much more substantially to the total YLDs, was
excluded late in the survey for reasons not made clear
and despite the evidence submitted in support of it. Also
at a late-stage, the inclusion of interictal disability was
considered inconsistent with measurements made of
other chronic episodic conditions, which penalized
migraine more than TTH. Even so, this very high-profile
survey of the world’s causes of ill health better recog-
nizes headache than anything before, and this is a big
step forward.
We might be satisfied by this; but rather we should be

appalled. GBD measures disease burden as it is – alle-
viated by whatever treatments are made available.
Headache disorders are among the top ten causes of dis-
ability because they are common and disabling; that is
clear. Headache is one of the most frequent medical com-
plaints: almost everybody has experienced it, at least 10%
of adults everywhere are sometimes disabled by it, and up
to 3% live with it on more days than not [6]. But for what
conceivable reason do headache disorders remain among
these ignominious top ten when they are largely treatable?
Another recent global survey, conducted collaboratively
by WHO and Lifting The Burden, described “worldwide
neglect of major causes of public ill-health, and the inad-
equacies of responses to them in countries throughout the
world” [8]. It drew attention to the very large numbers of
people disabled by headache who do not receive effective
health care. The barriers responsible for this might vary
throughout the world, but poor awareness of headache in
a context of limited resources generally – and in health
care in particular – was constantly among them [8]. The
consequences are inevitable: illness that can be relieved is
not, and heavy burdens, both individual and societal [9],
persist when they can be mitigated. The findings of
GBD2010 sadly reflect this. GBD2010 sends out a clarion
call, conveying a message of which governments need to
take note [3]. Experience suggests this call will need con-
stantly to be re-echoed, but the opportunity to use
GBD2010 – for a better future for people with headache –
must not be missed.
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Behavioral Headache Treatment: History, Review of the
Empirical Literature, and Methodological Critique

Jeanetta C. Rains, PhD; Donald B. Penzien, PhD; Douglas C. McCrory MD, MHS;
Rebecca N. Gray, DPhil

Theoretical developments and burgeoning research on stress and illness in the mid-20th century yielded the foun-
dations necessary to conceptualize headache as a psychophysiological disorder and eventually to develop and apply
contemporary behavioral headache treatments. Over the past three decades, these behavioral headache treatments
(relaxation training, biofeedback, cognitive-behavioral therapy, and stress-management training) have amassed a
sizeable evidence base. Meta-analytic reviews of the literature consistently have shown behavioral interventions to
yield 35% to 55% improvements in migraine and tension-type headache and that these outcomes are significantly
superior to control conditions. The strength of the evidence has lead many professional practice organizations to
recommend use of behavioral headache treatments alongside pharmacologic treatments for primary headache. The
present overview was prepared as a companion article to and intended to provide a background for the Guidelines
for Trials of Behavioral Treatments for Recurrent Headache also published within this journal supplement. This
article begins with a synopsis of key historical developments leading to our current conceptualization of migraine
and tension-type headache as psychophysiological disorders amenable to behavioral intervention. The evolution
of the behavioral headache literature is discussed, exemplified by publication trends in the journal Headache.
Leading empirically-based behavioral headache interventions are described, and meta-analytic reviews examining
the migraine and tension-type headache literatures are summarized, compared, and contrasted. A critique of the
methodological quality of the clinical trials literature is presented, highlighting the strengths and weaknesses in
relation to recruitment and selection of patients, sample size and statistical power, the use of a credible control, and
the reproducibility of the study interventions in clinical practice.

Key words: behavioral, headache, biofeedback, stress management, review, methodology
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Behavioral headache treatments are rooted in the
conceptualization of headache as a psychophysiologi-
cal disorder (physical disorder influenced by psychoso-
cial and environmental stressors). Such treatments tar-
get the patient’s headache-related physiological re-
sponses (relaxation training, biofeedback) or behav-
iors, emotions, and cognitions (cognitive-behavioral
therapy, stress-management). A very substantial quan-
tity of empirical research evaluating these treatments
has been produced within the past three decades that
is largely an outgrowth of pioneering developments
in biofeedback and psychophysiology in the 1970s—
some deliberate and others serendipitous. This article
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provides a brief contextual framework as well as a re-
view and critique of the empirical evidence for the be-
havioral headache treatments that have now garnered
widespread acceptance as conventional treatments for
recurrent migraine and tension-type headache.

HEADACHE AS A PSYCHOPHYSIOLOGIC
DISORDER: HISTORY AND FOUNDATION
FOR BEHAVIORAL TREATMENT

Although the preponderance of the behavioral
headache research has materialized in the past 30
years,1,2 the view of headache as a psychophysiological
disorder substantially predates contemporary behav-
ioral research. This view was in fact well advanced by
renowned headache specialist Dr. Harold G. Wolff and
colleagues in the 1950s,3-6 influenced by the early work
on stress and illness of Dr. Walter B. Cannon7,8 and
Dr. Hans Selye.9-11 The psychophysiologic view repre-
sented a critical departure from a purely psychogenic
or psychopathologic view of headache based on psy-
choanalytic principles of psychosomatic medicine.12

Psychogenic causality posited that a psychosomatic ill-
ness arose as a result of specific emotional conflicts
experienced in early childhood that in turn were as-
sociated with specific organ systems and eventually
produced specific physical symptoms. The psychoso-
matic formulation that the emergence of a psychoso-
matic illness was predetermined by early interpersonal
conflicts was supplanted by the contemporary concep-
tion acknowledging that more generalized physiolog-
ical responses to stress can contribute to a variety of
psychophysiologic symptoms.

Cannon7,8 defined key processes that later proved
fundamental to the contemporary understanding of
the bodily response to stress; he articulated the “home-
ostatic” function of the sympathetic nervous system in
maintaining a physiological steady state, and he de-
scribed the “fight or flight” response—the innate abil-
ity of a biological organism to mobilize in response
to threat. But it is Selye who is credited with intro-
ducing and applying the concept of “stress” to biology
and medicine.9,10 In 1936, he published his earliest for-
mulation of the stress theory.9 Referencing animal ex-
periments, he described the general and stereotyped
reaction of an organism to diverse noxious agents,
which he later termed “stressors” (cold, injury, shock,

excessive exercise). The stereotyped hypothalamic-
pituitary-adrenal response was characterized chrono-
logically along three stages: alarm, resistance, and ulti-
mately exhaustion. Selye noted, “Since the syndrome
as a whole seems to represent a generalized effort
of the organism to adapt itself to new conditions, it
might be termed the ‘general adaptation syndrome.’”
(p. 32).9 Selye concluded that stress played some role
in the development of virtually every disease and that
failure to cope with “stressors,” which can be any stim-
uli, can result in “diseases of adaptation.”10

While Selye’s early work defined stressors as phys-
ical events, Wolff offered a psychosocial formulation
of the nature of stress,3 noting “man is further vulner-
able because he reacts not only to the actual existence
of danger but to threats and symbols of danger” and
because “he is a tribal or group creature . . . he is de-
pendent for his very existence upon the aid, support,
and encouragement of other men” (p. 1059). The the-
sis of over two decades of Wolff’s work was that to
truly understand psychophysiological disorders such
as headache, we must understand how psychosocial
and physiological variables interact during stress to
induce symptoms. Toward this end, Wolff developed
innovative methods of observing psychological and
physiological responses as people responded to natu-
ralistic stressors, or with cleverly designed laboratory
stressors. He also vigorously pursued efforts to inte-
grate knowledge from the social and medical sciences
that would be necessary to this understanding. The
monograph Social Science and Medicine (co-authored
with Leo Simmons) states Wolff’s thesis concisely: “In
our opinion, . . . it is the joint province of both so-
cial and physical (medical) scientists to work on the
central linkage, namely, how specified stresses work
to evoke particular [psychophysiological] protective
reaction patterns” (p. 144–145).5 Wolff’s focus on psy-
chophysiology (ie, the interaction of psychological and
physiological variables in generating headaches) and
his emphasis on the integration of relevant knowledge
from the social and medical sciences would place him
in the mainstream of behavioral medicine today.

The work of Wolff and others arguably reflected
a paradigm shift in medicine from a traditional mind-
body dichotomy toward an integrative biopsychosocial
perspective.13 Numerous journals emerged to record
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the scientific investigation of behavioral/psychosocial
processes in health and their role in the pathogen-
esis and treatment of disease.14 The clinical field of
behavioral medicine, within which most behavioral
headache specialists now practice, emerged as an “in-
terdisciplinary field concerned with the development
and integration of behavioral and biomedical science,
knowledge, and techniques relevant to the under-
standing of physical health and illness and the appli-
cation of this knowledge and these techniques to pre-
vention, diagnosis, treatment and rehabilitation.”15

PSYCHOPHYSIOLOGY AND
BIOFEEDBACK

Theoretical and technological advances in psy-
chophysiology stimulated objective examination of re-
lationships between the physiological and psycholog-
ical processes, and lead to clinical applications for be-
havioral regulation of neural and visceral processes
through operant learning and biofeedback.16 The first
demonstration of learned behavioral control over
physiologic responses was published in 1961, and in
the 1960s and 1970s human studies demonstrated that
through operant feedback methods, voluntary control
could be learned over many physiologic responses (eg,
heart rate, blood pressure, skin conductance, muscle
tension, skin temperature, evoked potentials, and var-
ious rhythms of the electroencephalogram [EEG]).16

Keefe and colleagues17 reviewed foundations of
psychophysiological studies of pain with the majority
of the earliest applications pertaining to headache in-
cluding an early electromyographic (EMG) study by
Simons and Wolff5 addressing mechanisms of post-
traumatic headache. Interestingly, psychophysiology
studies contributed to the rise18 and fall of the notion
that migraine was a vascular phenomenon and tension-
type headache was a musculoskeletal phenomenon.19

The first published demonstration of biofeed-
back for tension headache treatment was conducted
by Budzynski and colleagues who developed the
EMG biofeedback model and protocol for ten-
sion headache,20 and went on to demonstrate initial
headache improvements in uncontrolled21 and con-
trolled22 experiments. Around the same time, Elmer
Green serendipitously discovered the application of
thermal biofeedback for migraine; a migraineur un-

dergoing thermal biofeedback for Raynaud’s Disease
at the Menninger Clinic reported that she was able
to abort a headache at the time she was attempting
to increase blood flow to her hand and raise finger
temperature—this lead to the “hot hand” therapy for
migraine.23

In the decade that followed, these initial demon-
strations of the potential usefulness of biofeedback as
viable form of headache therapy, in turn, stimulated
publication of a host of small trials examining the role
of psychological and behavioral factors in precipitat-
ing headache, further illustrating the value of a variety
of “nonpharmacological” or “behavioral” headache
treatments, and began examining their mechanisms of
action (representative early papers include24-36). As
addressed in detail below, the subsequent two decades
have yielded increasingly more sophisticated empirical
research addressing the role and value of behavioral
interventions for headache.

BEHAVIORAL HEADACHE TREATMENTS
It was the fundamental shift in our conception

of headache (and other “psychosomatic disorders”)
from psychogenic disorder to psychophysiological
(or “stress-related”) disorder, which paved the way
for application of behavioral treatments to primary
headache conditions irrespective of psychopathology.
In most instances, behavioral interventions include
strategies for: (i) identification and modification of
behavioral headache triggers, and (ii) acquisition and
use of physiological self-regulation skills aimed at pre-
vention of headache episodes as opposed to abort-
ing an acute headache. Standard behavioral inter-
ventions can be broadly categorized as: relaxation
training, biofeedback training, cognitive-behavioral
therapy (ie, stress-management training), or some
combination or varied format of the above approaches.
Most research has been carried out with adults but a
literature addressing special populations (ie, pediatric,
elderly) is emerging.

Relaxation Training.—Relaxation skills are pre-
sumed to decrease headache by enabling headache
sufferers to modify their own headache-related
physiological responses and decrease sympathetic
arousal. Three types of relaxation training have been
commonly employed for treatment for headache:
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progressive muscle relaxation37-40; autogenic training
involving self instructions (such as warmth and heavi-
ness) to promote a state of deep relaxation41; and med-
itative or passive relaxation.42,43 A relaxation-training
protocol may consist of 10 or more treatment ses-
sions, over time abbreviating and integrating the relax-
ation skills into everyday responses until relaxation is
achieved through simple recall and eventually becom-
ing an automated response. Protocols include instruc-
tions and materials for home practice. Relaxation tech-
niques are often used in combination with biofeedback
and stress-management.

Autogenic training, as a form of relaxation train-
ing for headache, has foundations in hypnosis.41 Hyp-
nosis itself has also been applied to the treatment for
headache, as noted in several exemplary studies.44-46

In its classic formulation, hypnosis is thought to induce
a state of highly focused concentration combined with
suspended peripheral awareness (ie, hypnotic trance),
which presumably increases the patient’s receptive-
ness to suggestion such as pain control.47,48 Hypnosis
also has been used to induce relaxation. Clearly, pro-
fessional opinions differ dramatically regarding the na-
ture and mechanisms of hypnosis. Hypnosis has been
utilized as a headache intervention in Europe more
broadly than in the United States. Whereas some pre-
vious reviews of the behavioral headache treatment lit-
erature have categorized hypnosis separately, other re-
views have categorized hypnosis with relaxation train-
ing; the latter approach was adopted in the present
review.

Biofeedback Training.—Biofeedback involves tech-
nologies to monitor physiological processes that are
usually considered involuntary or that are modu-
lated outside of conscious awareness (eg, muscle ten-
sion, pulse, blood pressure, peripheral blood flow).
Information about the physiological process is con-
verted and amplified into a signal (visual or audi-
tory) and then fed back to the individual. With bio-
logical feedback or biofeedback, patients are able to
learn enhanced control over the physiological pro-
cess [operant learning model]. The two most com-
mon forms of biofeedback for headache have been
thermal biofeedback or “handwarming” for migraine
and EMG biofeedback for tension-type headache.
Other types of biofeedback training (eg, alpha en-
cephalographic, cephalic vasomotor, electrodermal)

have been studied less frequently and they seldom are
applied clinically.

Early on, the specific dedicated applications of
thermal versus EMG biofeedback corresponded to
vascular versus muscular pathophysiologies of mi-
graine and tension-type headache presumed in the
1960s and 1970s; these preconceptions regarding
headache pathophysiology have been generally dis-
credited (in part by biofeedback research itself), and
as discussed elsewhere19 the efficacy of biofeedback
is now understood to involve more complex thera-
peutic processes than simple physiologic retraining.29

Biofeedback training often is facilitated by instructing
patients in relaxation or autogenic exercises. Biofeed-
back training for headache may require a dozen or
more treatment sessions with patients typically in-
structed to engage in daily home practice during treat-
ment. Reliance upon the biofeedback device is grad-
ually eliminated as the patient’s self-regulation skills
are consolidated.

Cognitive-Behavioral Therapy.—Cognitive-behav-
ioral therapy and stress-management training are
described extensively elsewhere49-51 and essentially
involve combining two psychological treatment
approaches—cognitive therapy and behavior therapy.
When used in combination, cognitive-behavioral treat-
ments modify overt behavior by altering thoughts, in-
terpretations of events, assumptions, and usual behav-
ioral patterns of responding to events or stressors. Ap-
plied to headache,52-54 these interventions alert pa-
tients to the role of thought processes in stress re-
sponses and the relationships between stress, coping,
and headaches. Patients are assisted in identifying the
specific psychological or behavioral factors that trig-
ger or aggravate their headaches, and taught to employ
more effective strategies for coping with headache-
related stress. Often, treatment is administered in con-
junction with relaxation or biofeedback training for
headache, and requires from three to a dozen or more
treatment sessions.

Alternate Formats for Behavioral Treatment.—Be-
havioral treatments usually have been administered
to patients by professionals in face-to-face weekly
clinic sessions, but more recently alternate formats
have been developed. In the 1980s, researchers became
increasingly aware of drawbacks to intensive clinic
based and individually administered (or 1:1 behavioral
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treatment delivery models) and began to consider is-
sues of cost and efficiency. Minimal therapist-contact
treatments have been the most extensively examined
in this arena.55-57 Minimal-contact or “home-based”
formats provide similar treatment components to their
clinic-based counterparts. However, skills are intro-
duced in the clinic, but training occurs primarily at
home guided by written materials and audiotapes.
Consequently, only three or four clinic sessions may
be necessary when behavioral techniques are deliv-
ered via this format versus the eight or more weekly
clinic sessions required for the standard clinic-based
format. Group, Internet, and other novel administra-
tions of behavioral treatments have been examined to
some extent and are discussed elsewhere.2

THE BEHAVIORAL HEADACHE
TREATMENT LITERATURE

The preponderance of empirical research evalu-
ating these treatments has been produced within the
past three decades1,2 stimulated by the birth of be-
havioral medicine and developments in psychophys-
iology as noted above. With the overwhelming ma-
jority of published clinical trials yielding positive out-
comes, the evidence has led many professional prac-
tice organizations to recommend use of behavioral
headache treatments alongside pharmacologic treat-
ments for primary headache (see Table 1).

Interestingly, the American Headache Society’s
(AHS) recognition of biofeedback as a valid form
of headache therapy in 197858 endures as one of

Table 1.—Professional Organizations Formally Endorsing
Behavioral Interventions for Recurrent Headache

American Academy of Family Physicians60,61

American Academy of Neurology60,61

American Headache Society 58,60,61

American College of Emergency Physicians60,61

American College of Physicians60,61,116

American Osteopathic Association60,61

American Medical Association117

Association for Advancement of Behavior Therapy118

Association for Applied Psychophysiology
and Biofeedback119

Canadian Headache Society120,121

National Institutes of Health122,123

National Headache Foundation60,61

World Health Organization124

the earliest formal endorsements of behavioral treat-
ments by a medical organization, and it was forwarded
while “behavioral medicine” as a discipline was in
its infancy (p. 250).15 Also among the endorsements
of behavioral therapy for headache is an important
evidence-based treatment guideline produced by the
U.S. Headache Consortium, a multidisciplinary assem-
blage of seven professional practice organizations.59,60

Focused upon management of migraine by the primary
care practitioner, the guideline is available online in
its entirety (http://www.aan.com/). The Consortium’s
recommendations pertaining to behavioral interven-
tions for migraine are: (i) relaxation training, thermal
biofeedback combined with relaxation training, EMG
biofeedback, and cognitive-behavioral therapy may be
considered as treatment options for prevention of mi-
graine (grade A evidence), and (ii) behavioral ther-
apy may be combined with preventive drug therapy
to achieve added clinical improvement for migraine
(grade B evidence).61

GROWTH IN BEHAVIORAL HEADACHE
RESEARCH

For purposes of this review, trends were exam-
ined in the evolution of behavioral and psychological
headache literature. While many behavioral headache
studies were published in a broad variety of journals
(medicine, behavioral medicine, clinical psychology,
pain), the subsample of studies published in Headache
nevertheless exemplifies the major trends in the quan-
tity and type of publications reporting behavioral
headache research. In order to appraise these trends,
each issue of Headache from its inception in 1962
through 2004 was examined. The review identified
and categorized 383 papers (excluding conference ab-
stracts) that specifically addressed behavioral, psychi-
atric, and other psychological topics as at least part of
the article’s principal focus. The behavioral and psy-
chological literature published in Headache has grown
sharply since the 1960s (Fig. 1).

A precipitous increase in the number of publica-
tions was noted in the late 1970s with a more gradual
but continuing linear ascent in subsequent decades.
Prior to 1970, only nonempirical papers and clinical
commentary pertaining to psychological factors had
been published in Headache. The surge in research
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Fig 1.—Number and type of study or report of behavioral/psychiatric/psychological papers published in Headache. Number and
type of report by 5-year period for papers addressing behavioral, psychiatric, and other psychological topics published in the
journal Headache between 1962 and 2004. A total of 383 papers [excluding conference abstracts] categorized and graphed by type:
Psychophysiology; Tx-Controlled: treatment study controlled; Tx-Uncontrolled: treatment study uncontrolled; Assess./Psychopath.
report includes assessment data pertaining to psychiatric disorders or psychopathology; Assess./Other: report includes assessment
data pertaining to nonpsychiatric psychological factors (eg, stress, quality of life, disability); Commentary: nonempirical clinical
commentary or expert opinion pertaining to behavioral, psychiatric disorders, psychopathology, or other psychological factors.

in the 1970s was accounted for by increased psy-
chophysiology research and controlled clinical trials.
Psychophysiology research peaked in the early 1980s
and has subsequently declined. With respect to clin-
ical trials research, the number of controlled trials
has increased while the number of uncontrolled tri-
als has remained steady at a relatively small rate. The
number of studies examining nonpsychiatric psycho-
logical variables has increased greatly in recent years.
This burgeoning trend is largely (but not exclusively)
accounted for by an increasing number of studies
designed to examine headache-related disability and
quality of life. Over the years there has been a fairly
small but steady stream of papers providing clinical
commentary or editorial of psychiatric and behavioral
issues.

EMPIRICAL REVIEWS OF THE CLINICAL
TRIALS LITERATURE

Meta-analytic reviews provide a quantitative, and
in some cases qualitative, assessment of the sum of
the behavioral headache literature and permit compar-
isons to parallel literatures assessing standard pharma-

cologic headache treatments. Meta-analysis has been
used extensively in recent years in evidence-based
medicine and clinical guidelines. Several meta-analytic
reviews of the behavioral literature have been pub-
lished using varying study inclusion/exclusion criteria.
The majority of the reviews have adopted the strategy
of including data from all available treatment stud-
ies regardless of experimental design (eg, single group
outcome study vs controlled trial) or publication status
(ie, published vs unpublished). However, the most re-
cent meta-analyses have included only the most care-
fully designed and reported trials and thus selectively
included only trials that were randomized and con-
trolled. Clearly, each of these analytic strategies has
its merits. The sections that follow describe the most
comprehensive empirical reviews of both types, per-
mitting comparison of the findings across different re-
view methodologies. Meta-analyses are described for
the migraine, tension-type headache, minimal-contact
format, and pediatric literatures.

Migraine.—Goslin and colleagues62 with support
from the Agency for Healthcare Research and Qual-
ity (AHRQ) published the most recent meta-analysis



S98 May 2005

of the behavioral literature which also has employed
the most conservative study inclusion criteria to date.
The literature search identified 355 articles describing
behavioral and physical treatments for migraine, of
which 70 reported controlled clinical trials of behav-
ioral treatments for migraine in adults. A total of 39
prospective and randomized trials met all of the strin-
gent research design and data extraction requirements;
the 39 trials yielded 60 treatment groups of behavioral
treatments: relaxation training, temperature biofeed-
back, temperature biofeedback plus relaxation, EMG
biofeedback, cognitive-behavioral therapy (stress-
management training), cognitive-behavioral therapy
plus temperature biofeedback, waitlist control, and
other controls. Treatment outcome data were calcu-
lated using two metrics: summary effect size esti-
mates and mean percentage headache improvement
from pre- to posttreatment. Behavioral interventions
yielded 32% to 49% reductions in migraine versus 5%
reduction for no-treatment controls (Fig. 2). Results
indicated that relaxation training, thermal biofeed-
back combined with relaxation, EMG biofeedback,
and cognitive-behavioral therapy were all statistically
more effective than waitlist control.

Fig 2.—Meta-analyses of behavioral and pharmacological treatments for migraine: percentage improvement scores by treatment
condition. RLX: relaxation training; BF: biofeedback; EMG: electromyographic; CBT: cognitive-behavioral treatment; Ceph. Vaso.
BF: cephalic vasomotor biofeedback.

The AHRQ-sponsored meta-analysis62 is the only
empirical review of the behavioral migraine literature
to date to employ highly selective study inclusion crite-
ria. Earlier meta-analyses were maximally inclusive of
the available research.63-66 Nevertheless, the findings
of the other meta-analyses closely parallel the AHRQ
review indicating that behavioral treatments for mi-
graine headache are effective (35% to 55% improve-
ment), and all treatments are more effective than con-
trol conditions (Fig. 2). There is a sizeable amount of
evidence indicating that, at least among those patients
who respond initially, the effects of behavioral treat-
ments endure over time with the longest follow-up oc-
curring 7 years posttreatment.66,67 For example, Blan-
chard and colleagues68 found that 91% of migraine
headache sufferers remained significantly improved
5 years after completing behavioral headache treat-
ment.

The comparative efficacy of pharmacologic ver-
sus behavioral therapies for migraine has only rarely
been directly assessed.32,69-72 However, meta-analytic
comparisons have yielded similar levels of improve-
ment in migraine with propranolol (among the
most widely employed and most effective preventive
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pharmacologic therapies for migraine; 32 trials), flu-
narizine (a calcium channel blocker widely used for
migraine prophylaxis in Canada and Europe; 31 trials),
and combined relaxation and biofeedback training
(35 trials).65,73,74 By comparison, patients receiving
placebo pills for migraine showed only a 12% improve-
ment on average (Fig. 2). Thus, the best of the preven-
tive pharmacologic and behavioral therapies appear
to be similarly viable for uncomplicated migraine pa-
tients.

Tension-Type Headache.—A meta-analysis of be-
havioral treatments for tension-type headache was
recently completed75 employing methodology that
closely paralleled the Goslin et al62 review of the mi-
graine literature. Like the Goslin and colleagues’ re-
view, this analysis employed stringent research design
and data extraction requirements and selectively in-
cluded only randomized, controlled trials. McCrory
and colleagues’75 literature search identified 107 arti-
cles describing behavioral treatments for tension-type
headache published between 1966 and 1999. The 35
prospective and randomized trials that met all of the
stringent research design and data extraction require-
ments; the 35 trials yielded the following 77 treatment
groups: relaxation training, EMG biofeedback, EMG

Fig 3.—Meta-analyses of behavioral and pharmacological treatments for tension-type headache: percentage improvement scores by
treatment condition. RLX: relaxation training; BF: biofeedback; EMG: electromyographic; CBT: cognitive-behavioral treatment.

biofeedback plus relaxation, cognitive-behavioral
therapy [stress-management training], waitlist con-
trol, and other controls. For comparison purposes,
controlled trials of amitriptyline, arguably the most
commonly prescribed medication for prophylaxis of
tension-type headache, were identified. Interestingly,
only three such trials could be identified in the pub-
lished literature. As in the Goslin et al62 review, treat-
ment outcome data were calculated using two metrics:
summary effect size estimates and average percentage
improvement from pre- to posttreatment. Behavioral
interventions for tension-type headache yielded 37%
to 50% reduction in headache versus 2% reduction
for no treatment, and 9% for other controls (Fig. 3).
The effect size estimates indicated that all of the be-
havioral interventions statistically were more effective
than waitlist control.

The meta-analysis by McCrory and colleagues75

is the only one to employ highly selective study in-
clusion criteria for tension-type headache (similar to
Goslin et al62 for migraine). All other meta-analyses
of the tension-type literature have been maximally in-
clusive of all available research.76-78 Just the same,
these earlier meta-analyses have reported findings that
closely parallel the McCrory and colleagues’75 review:
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behavioral treatments for tension-type headache are
efficacious (typically 35% to 55% headache reduction
from pre- to posttreatment), and all treatment condi-
tions statistically are more effective than control con-
ditions (Fig. 3).

Even less evidence is available to address the
comparative efficacy of pharmacologic versus behav-
ioral therapies for tension-type than for migraine
headache.79-82 Because relatively few trials of medica-
tion prophylaxis for tension-type headache have been
published to date, even meta-analytic techniques can-
not shed much light on this issue. The three controlled
studies of amitriptyline for tension-type headache re-
viewed by McCrory et al75 have yielded, on aver-
age, a 33% reduction in headache activity, which is
on the low end of the range achieved by behav-
ioral therapies (Fig. 3). Perhaps the best available evi-
dence addressing this issue is provided by the study
of Holroyd et al,83 which randomly assigned over
200 tension-type headache patients to one of four
conditions: (i) tricyclic antidepressant medication, (ii)
stress-management training, (iii) combined antide-
pressant and stress-management, or (iv) medication
placebo. Medication and behavioral therapy each pro-
duced larger reductions in headache activity, analgesic
medication use, and headache-related disability than
placebo, but the medication condition yielded more
rapid improvements in headache activity. The com-
bined therapy was more likely to produce clinically
meaningful reductions in headache (64% of patients)
than either antidepressant medication (38%) or stress-
management training (35%); whereas both treatment
strategies are modestly effective, the combined ther-
apy may improve outcomes.

As in the migraine literature, there is a sizeable
amount of evidence indicating that, at least among
those who respond initially, the effects of behavioral
treatments endure over time, with the longest follow-
up occurring after 7 years.67 These effects endure
whether further contact is provided (booster sessions)
or not.84 For example, Blanchard and colleagues68

found that 78% of tension-type sufferers and 91% of
migraine sufferers remained significantly improved 5
years following behavioral treatment. Likewise, a ret-
rospective examination of nearly 400 headache pa-
tients who completed a comprehensive treatment pro-

gram that included relaxation and biofeedback found
that 65% reported maintaining their treatment gains.85

Though retrospective, these results are presented here
because of the large sample size and the fact that
the data were collected within a clinical program (vs
the more typical research program) and, as such, may
address in vivo the issue of “effectiveness” (vs “effi-
cacy”).

Minimal-Contact Format.—The most comprehen-
sive meta-analytic review of the minimal-contact
(home-based) treatment literature was published by
Haddock and colleagues.55 The reviewers identified
20 prospective and randomized controlled trials pub-
lished between 1977 and 1996, including five pediatric
or adolescent studies. Studies of migraine (6 studies),
tension-type (8 studies) and combined diagnosis (6
studies) were included in the review. Similar to the
clinic-based behavioral treatments described above,
minimal-contact treatments included: cognitive ther-
apy, relaxation training, and in some instances abbre-
viated biofeedback components adapted for home use.
Thirteen studies directly compared minimal-contact to
standard clinic-based treatment, while nine trials com-
pared minimal-contact to waitlist or attention control.
The 13 direct study comparisons averaged 2.7 clinic
visits (161.5 [SD = 79.9] minutes with therapist) for
minimal-contact versus 8.6 (483.8 [SD = 164.6] min-
utes with therapist) for clinic-based. Treatment out-
come data were calculated using effect size scores.
For studies comparing minimal-contact to waitlist or
attention control, minimal-contact treatment condi-
tions were statistically more effective than control
conditions. For studies comparing minimal-contact to
clinic-based, minimal-contact was equivalent or su-
perior to clinic-based treatment. The review also re-
ported the percentage of patients clinically improved
(ie, headache decreased ≥50%) for the 13 studies
providing direct comparisons; for migraine, tension-
type and combined diagnoses, respectively, minimal-
contact (53.2%, 40.5%, 51.0%) was similar to clinic-
based (52.5%, 41.5%, 42.9%) in the percentage of
patients with a 50% or greater percentage headache
change from pre- to posttreatment. Findings of the
meta-analysis by Haddock and colleagues55 were con-
sistent with the earlier meta-analytic reviews of the
minimal-contact treatment literature by Rowan and
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Andrasik57 and by Rains, Penzien, and Holroyd56

(Figs. 2 and 3).
In a cost-conscious healthcare environment, cost

effectiveness often is more important than overall
effectiveness for widespread implementation of any
given intervention. Haddock and colleagues55 also em-
ployed meta-analytic techniques to evaluate the rela-
tive cost effectiveness of minimal-contact therapy rel-
ative to “standard” clinic-based behavioral therapy.
Cost-effectiveness was calculated using the formula:
[% improvement/clinician contact time]. The seven
studies for which cost-effectiveness scores could be cal-
culated demonstrated minimal contact to be five-fold
more cost effective than clinic-based behavioral ther-
apy. A more recent study86 similarly revealed minimal-
contact behavioral interventions to be the least ex-
pensive treatment option after 1 year, not only rel-
ative to clinic-based behavioral treatment, but also
relative to even low-priced prophylactic headache
medications.

Pediatric Migraine.—The pediatric headache liter-
ature includes fewer studies than the adult literature.
Hermann and colleagues87 identified a total of 38 be-
havioral and 34 pharmacological studies evaluating
treatment of pediatric migraine published between
1970 and 1993; only 17 behavioral studies (31 sepa-
rate treatment groups) and 24 drug studies (50 sepa-
rate treatment groups) met inclusion criteria for meta-
analysis. Behavioral treatments included: progressive
relaxation training, autogenic training, autogenic plus
progressive relaxation training, thermal biofeedback,
thermal biofeedback plus progressive relaxation train-
ing, cognitive-behavioral treatment, cognitive ther-
apy, waitlist control, and other controls. Pharma-
cologic treatments included: propranolol, calcium-
channel blockers, serotonergic drugs, dopaminergic
drugs, ergotamine, clonidine, and placebo. Although
the authors acknowledged that the small number of
studies in this literature substantially limited the con-
clusions that could be drawn, they concluded that
there was sufficient evidence to indicate that thermal
biofeedback and interventions combining biofeed-
back and progressive relaxation training were supe-
rior to other behavioral treatments, the more com-
monly used prophylactic drug treatments and placebo.
Hermann and colleagues87 also concluded that there

was some indication of effectiveness of propranolol for
treatment of pediatric migraine, but the small number
of studies precluded a more definitive conclusion.

A more recent review examined the effective-
ness of behavioral treatment in pediatric versus
adult headache sufferers (migraine and tension-type
headache).88 This meta-analysis of the biofeedback
training literature demonstrated a marked headache
improvement following thermal and EMG biofeed-
back among children (aged 7 to 19 years). The response
among children was greater than the response ob-
served among adults. Headache improvement across
pediatric studies averaged 62% and 81% for thermal
and EMG biofeedback, respectively, versus 34% and
48% for adults.

METHODOLOGICAL CRITIQUE
In evaluating the clinical applicability and

methodological quality of the trial literature on be-
havioral therapies for headache, it is natural to draw
comparisons with the much larger body of research on
pharmacologic treatments for headache. The two bod-
ies of research differ in many respects, yet share some
common problems.

The main issues to be discussed in relation to
behavioral trials concern the recruitment and selec-
tion of subjects; sample size and statistical power; the
use of a credible control; and the reproducibility of
the interventions studied. Some of the problems de-
scribed below are specific to trials of behavioral inter-
ventions (eg, difficulty of blinding), while others also
pertain to drug treatment trials (eg, defining clinically
significant improvement); still others might be de-
scribed as “cultural” problems (eg, the lack of integra-
tion of behavioral and medical populations). Table 2
lists methodologic considerations addressed in this cri-
tique and provides citations to articles further address-
ing these issues within a special series of papers ad-
dressing headache research methodology published in
Headache as a companion to this supplement.

Recruitment of Subjects.—One important concern
in interpreting the behavioral therapy trial literature is
that there may be some bias in the selection of subjects.
Subjects for studies of behavioral therapies are often
recruited from nonmedical populations using means
such as newspaper or other media advertisements.
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Table 2.—Methodological Consideration in Behavioral
Headache Trials

Sample
Representativeness of the sample (nonclinical

populations, specialty headache, and chronic pain
clinics)96

Generalizability to majority populations (especially
average headache patients in primary care)113

Classification by headache diagnosis to conform to
standard prevailing diagnostic nosology110

Design
Sample size and statistical power (power analysis)106

Statistically versus clinically significant change96

Trial designs employing small samples107,109,111

Control groups19,111

Blinding or masking [and controlling bias when blinding
is not possible or feasible]19

Outcome measures and headache-related variables of
interest12,108,114,115

Treatment
Treatment integrity113

Generalizability (transportability and availability) to
clinical practice115

Comparability with medical standard of care112

Interactions with pharmacologic treatments for
headache prevention112

This was the case, for example, in nearly half of the
studies reviewed by Goslin and colleagues.62 Data
on headache sufferers who may not have sought
medical care are important, since studies have shown
that a substantial proportion of people with migraine
remain undiagnosed or do not seek care from a physi-
cian.89,90 However, the recruitment of patients from
nonmedical populations is one factor that limits com-
parison between behavioral and drug trials. Further-
more, some behavioral trials use quite narrow popula-
tions, such as undergraduate university students, as a
recruiting pool, which further limits the generalizabil-
ity of their findings to clinical populations.

Any bias in the populations studied (eg, an aver-
sion to drug therapy, a preference for psychological
therapy, associated anxiety or other comorbid condi-
tions) could limit the generalizability of data from be-
havioral trials to other populations. There are, how-
ever, few empirical data to support the notion that
substantial biases of this sort exist.

Selection of Subjects.—Diagnostic Specificity.—
Subjects in behavioral treatment trials are often not
characterized using clinical diagnoses that are as spe-

cific as would be desirable, although this has improved
in recent years. The lack of sufficient specificity in
headache diagnosis is, in part, a result of changes
over the years in the formal criteria used to diagnose
headache. These criteria have developed and changed
a great deal from the Ad Hoc criteria of 196291 to the
first92 and second93 editions of the International Clas-
sification of Headache Disorders (ICHD). In general,
the trend has been to move from a few broad categories
that were rather vaguely defined to a large number of
more specific diagnoses with precise criteria.

In addition to these changes in the diagnostic
criteria, however, there was also a tradition in the
early behavioral headache literature of regarding spe-
cific headache diagnoses as relatively unimportant, be-
cause the conceptual model guiding such therapies
suggested that their effects were independent of any
specific headache disorder. Patients were often re-
cruited on the basis of frequent headache symptoms
alone, regardless of their particular headache diagno-
sis. Indeed, subjects were often recruited from a non-
medical setting, and sometimes did not have an exist-
ing medical diagnosis or did not receive one as part of
their involvement in the study.

Part of the problem has been that the existing
formal diagnostic criteria have not dealt very effec-
tively with patients of the type often included in be-
havioral treatment trials, namely, patients with very
frequent headaches with migrainous features, or which
seemed to evolve from episodic migraine. Such pa-
tients have been classified in the most recent version
of the ICHD.93

Sample Size and Power.—In general, trials of be-
havioral therapies for headache are relatively small.
Although they may have sufficient power to demon-
strate a statistically significant difference, they rarely
specify a minimal clinically important difference for
the main outcome measure on which power calcula-
tions might be based. Thus, even when statistically sig-
nificant differences are found, the clinical importance
of these findings often remains uncertain. For exam-
ple, the most commonly reported outcome measures
in behavioral trials have been headache frequency
and headache index, most often analyzed as contin-
uous variables. Occasionally, data on these outcomes
have been used to calculate the proportion of patients
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experiencing a 50% or greater reduction in headache
frequency or headache index.84,94,95 These generally
are recognized as clinically relevant outcomes.96 Un-
fortunately, dichotomous outcomes of this sort are
less efficient in that they require larger sample size
to demonstrate a statistically significant result. Similar
problems result when different components of behav-
ioral treatment are assessed to test whether combined
behavioral approaches are better than single modes.
Small studies, which often fail to find statistically signif-
icant differences between combined and single modal-
ities, sometimes lead to the conclusion that there is
no difference between them, when in fact small sam-
ple sizes and low statistical power may mask clinically
important differences. Acknowledging these problems
relating to small sample sizes, researchers in many tri-
als have made study design modifications to improve
statistical power, given limited sample sizes. For exam-
ple, many behavioral studies use within-sample match-
ing techniques when assigning subjects to treatment
groups (to ensure equivalence of groups on important
independent variables).97-99 This serves to reduce vari-
ance and increase statistical power.

Use of a Credible Control.—Treatment efficacy re-
search involves demonstrating a statistically and clin-
ically significant benefit of treatment while control-
ling patient and experimenter bias as well as nonspe-
cific treatment effects. Usually, such research involves
comparison of active treatment(s) with a credible ac-
tive control condition, ideally with blinding. By far
the most common control used in behavioral treat-
ments trials is an inactive waitlist condition. The less
common “placebo,” or active control, conditions in-
clude a variety of experimental conditions designed
to improve the validity of the comparison by single-
blinding or double-blinding, or by providing a credi-
ble alternative therapy with no therapeutic value. Ex-
amples from the behavioral headache literature have
included pseudomeditation,100 a placebo pill (subjects
were misled that it was an effective muscle relaxant),101

or sham biofeedback (altered contingency or noncon-
tingent EMG biofeedback).102 The magnitude of the
effect of such placebo or active control conditions is
small, having an effect size estimated at 0.15, which
was not statistically different from the waitlist control
in two meta-analyses.62,75 That is, the “placebo” effect

was not large enough to rival the treatment effects of
behavioral therapies in the same sets of studies.

Double-blinding is impossible for most behavioral
interventions, and effective single-blinding is also dif-
ficult to achieve in most cases.19 The use of waitlist
controls (rather than credible placebos) and the lack
of blinding make behavioral trials more prone to bias
than traditionally designed drug trials, and more likely
to find a spurious statistically significant result.

Reproducibility of the Intervention.—Behavioral
therapies, as described above, are fairly complex in-
terventions. Issues such as therapist training, integrity
of treatment, and compliance all serve to complicate
the reproducibility and transportability of a behavioral
intervention. A few trials have empirically studied dif-
ferent methods of delivering behavioral therapies, test-
ing the importance of home practice,94,103 intensity of
therapist contact,104 and booster training.84 However,
many aspects of the delivery of therapy remain inade-
quately studied, and variations in these therapies due
to personnel, setting, and other factors may partially
determine whether the intervention will work as well
in practice as in trials.

CONCLUSIONS
Since its genesis in the mid-20th century, behav-

ioral headache research has grown, matured scientif-
ically, and despite methodological imperfections has
yielded impact on contemporary headache manage-
ment. The past three decades have amassed a consid-
erable evidence base addressing behavioral headache
treatments. This literature exhibited unprecedented
growth in the 1970s and early 1980s stimulated
by the development of biofeedback treatments for
headache. Although the number of psychophysiology
and biofeedback studies has declined in recent years,
behavioral headache research productivity has contin-
ued to grow in both number and breadth of studies.
Publication trends show greater proportions of con-
trolled than uncontrolled trials, and assessment of a
broadening range behavioral and functional variables
pertinent to average headache sufferer.

Meta-analytic literature reviews of behavioral in-
terventions (relaxation training, biofeedback, cog-
nitive-behavioral therapy) have consistently shown
behavioral therapies to be effective treatments for
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primary headache. Across studies, behavioral inter-
ventions have yielded approximately a 35% to 55% re-
duction in migraine and tension-type headache param-
eters. Although direct comparisons of behavioral and
pharmacologic treatments for headache are few, the
available evidence suggests that the level of headache
improvement with behavioral interventions may rival
those obtained with widely used pharmacologic ther-
apies in representative patient samples.

Clinical trials research is evolving with compar-
isons to standard pharmacologic treatments, broader
populations (eg, pediatric, elderly), and cost-effective
applications (minimal-contact or home-based for-
mats). It should be noted, there are preliminary
studies of additional, novel applications that were
not addressed in this overview because of the lim-
ited evidence but are discussed elsewhere2,105 (eg,
Internet-facilitated interventions, self-management
training programs designed for physician practice
settings).

Although research has yielded solid empirical
foundations for behavioral headache treatments, this
literature is not without methodologic limitations.
Certain methodologic criticisms presented here ap-
ply uniquely or disproportionately to behavioral tri-
als, while others might apply as well to pharmacologic
headache trials. Most behavioral treatments, by virtue
of the inherent therapeutic relationship and psycho-
logical change process, cannot be blinded, crossed over
or placebo controlled; thus, there are unique research
design challenges in controlling bias.19 As referenced
in Table 2, many of the methodologic considerations
addressing recruitment, design, and treatment in be-
havioral research have been addressed in the guide-
line for behavioral trials published in this supplement
and expounded in the related series of papers pub-
lished in the companion issue of the journal.12,19,106-114

Nevertheless, assessment of the sum of the literature
has yielded endorsements for behavioral headache
treatments by numerous professional organizations
(Table 1).

Despite substantial growth, endorsement, and in-
creasing integration of behavioral headache treat-
ments into headache management, there remain sub-
stantial opportunities to strengthen and expand both
the research base and clinical application of these ther-

apies. Future directions are discussed in detail else-
where115 and Guidelines for Trials of Behavioral Treat-
ments for Recurrent Headache96 were published to
facilitate production of high-quality research. Likely,
current treatments represent only a fraction of what is
possible in the application of behavioral and psycho-
logical principals to headache.
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Editorial

Predicting the probability of relapse after
discontinuation of migraine preventive
treatment with topiramate

Stephen D Silberstein

Schoenen et al. (1) did a post hoc analysis of the
Prolonged Migraine Prevention with Topiramate
(PROMPT) study (2) to determine potential contribu-
tors to relapse. In the PROMPT study, all subjects had
a six-month open-label topiramate phase. Subjects were
then randomized to continue topiramate or switch to
placebo in a six-month double-blind phase. Relapse
was defined as a change in monthly migraine days
after randomization compared with the month before
randomization. The data were analyzed during the first
month (‘‘initial relapse’’) and last month (‘‘sustained
relapse’’) of the double-blind phase.

Surprisingly, variable-by-treatment interactions
were significant in the initial relapse period, with
a low Headache Impact Test (HIT-6) at doubleblind
baseline and a decline in acute medication intake.
Reporting of ‘‘anxiety’’ in the open-label phase
was associated with relapse. For sustained relapse,
no statistically significant interactions were observed.
The authors concluded that relapse after topiramate
discontinuation in migraine prophylaxis was unaffected
by patient characteristics or baseline migraine
frequency.

What does this mean? Why should less severely ill
subjects with low HIT-6 scores and decreased acute
medication initially do worse after discontinuing topir-
amate? These two predicting factors may represent
patients who responded comparatively well and may
be explained by regression to the mean.

The probability of sustained relapse after discontin-
uation of migraine prophylaxis with topiramate is not
affected by patient characteristics or baseline migraine
frequency.

The US Headache Consortium Guidelines (3) rec-
ommend re-evaluating therapy and consider tapering
or discontinuing treatment after a period of stability.
The PROMPT study suggests that after six months of
stable treatment one can reevaluate treatment. If a
patient is doing very well, one can consider slowly
tapering the preventive drug. If the headaches worsen

during the taper period, one can increase the dose.
In my experience, the adjusted dose may be lower and
be associated with fewer adverse events. At this time,
we cannot predict who will relapse after discontinua-
tion of migraine prevention.
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ABSTRACT
Headache is one of the most common conditions
presenting to the neurology clinic, yet a
significant proportion of these patients are
unsatisfied by their clinic experience. Headache
can be extremely disabling; effective treatment is
not only essential for patients but is rewarding
for the physician. In this first of two parts review
of headache, we provide an overview of
headache management, emerging therapeutic
strategies and an accessible interpretation of
clinical guidelines to assist the busy neurologist.

BACKGROUND
Headache is listed among the WHO’s
major causes of disability with a global
prevalence of 47% (symptoms occurring
at least once in the past year). It is the
commonest neurological syndrome pre-
senting to primary care with 3% of adults
consulting a general practitioner for head-
ache each year.1 Women are dispropor-
tionately affected (3:1) and its higher
prevalence among those of working age
adds to the socioeconomic burden with
loss of productivity, estimated at £2.25
billion per year in the UK.2

In neurological practice, headache
accounts for 25% of new referrals and
yet a large proportion of these patients
feel dissatisfied even if they make it to
the neurology clinic, partly due to a
reported lack of interest in the disorder
by the reviewing neurologist.2 Most
patients with headache have migraine,
and when this diagnosis is made it is
usually correct (98%).3 However, a
quarter of patients with migraine have as
their diagnosis missed. Furthermore, of
those identified as a non-migrainous
primary headache, 82% actually have
migraine or probable migraine.3

Neurologists consequently see a lot of
patients with headache and the condition
is very disabling for individuals. A diagno-
sis, empathy and effective treatment make
a huge difference to the patient and can

be very rewarding for the clinician. The
purpose of this article, the first of two
linked articles, is to provide an up-to-date
overview of the pharmacological manage-
ment of common headache disorders
(as well as a limited number of non-
pharmaceutical strategies).

THE COMMON PRIMARY HEADACHE
DISORDERS
In European populations, the annual sex-
adjusted prevalence for tension-type
headache is 35%, for migraine is 38%,
but for cluster headache is only
0.15%.4 5 These three together comprise
the most prevalent primary headache dis-
orders. The remaining primary headache
diagnoses—all relatively rare—include
paroxysmal hemicrania, hemicrania con-
tinua, short-lasting unilateral neuralgi-
form headache attacks, hypnic headache
and new daily persistent headache.
Table 1 outlines the features that help to
distinguish these disorders.
Migraine is a common and disabling

primary headache disorder and is the
focus of this article. We also briefly con-
sider the other common primary head-
ache disorders, tension-type headache,
cluster headache and also the manage-
ment of medication-overuse headache.

MIGRAINE
The changing theories of migraine
The vascular hypothesis was central to
early understanding of migraine patho-
physiology. Its central premise was that
intracranial vasoconstriction caused the
aura, while reflexive secondary vasodila-
tation generated pain through perivascu-
lar nerves. However, advances in
intracerebral blood flow imaging have
largely refuted this hypothesis.
The neurovascular hypothesis posits

that migraine is a disorder of the
endogenous pain modulating systems,
particularly the subcortical structures.
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Table 1 Key clinical features that assist the differentiation of more common headache disorders

Headache Tension-type headache Migraine

Trigeminal autonomic cephalalgias

Trigeminal
neuralgiaCluster headache

Paroxysmal
hemicrania

Hemicrania
continua SUNCT/SUNA

Sex (M:F) 4:5 3:1 5:1 1:1 1:2 3:2 2:3

Duration 30 min to 7 days (episodic) 4–72 h 15–180 min 2–30 min Continuous headache 1–600 s 1–120 s

Frequency Episodic or chronic (variable
from rare to daily)

Episodic or chronic (variable
from rare to daily)

1–8/day >5 daily for more than
half of the time

Continuous headache >1 daily for more than
half of the time

Very variable
frequency

Pain type

Location Bilateral Unilateral or bilateral Unilateral Unilateral Unilateral Unilateral; V1/V2>V3 Unilateral; V2/V3>V1

Quality Pressing/tightening
(non-throbbing)

Throbbing Variable Variable Variable Neuralgiform pain Neuralgiform pain

Severity Mild to moderate Moderate to severe Very severe Very severe Moderate to very
severe

Very severe Very severe

Migrainous
symptoms

– +++ +/– – +/– – –

Autonomic features No +/– +++ +++ +++ +++ Sparse

Triggers Alcohol (within
30 min)

Cutaneous Cutaneous

Indometacin
response

+/– (as simple analgesic) ± (as simple analgesic) – +++ +++ – –

Based on framework of International Headache Society Classification Criteria.
Chronic migraine is defined as headache occurring on 15 or more days per month for more than 3 months, which has the features of migraine headache on at least 8 days per month. Chronic cluster headache and
paroxysmal hemicrania are defined as headache attacks occurring for more than 1 year without remission or with remission periods lasting less than 1 month.
SUNA, short-lasting unilateral neuralgiform headache with cranial autonomic symptoms; SUNCT, short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing.
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These include diencephalic and brainstem nuclei that
can modulate the perception of activation of the trige-
minovascular system, which carries sensory informa-
tion from the cranial vasculature to the brain.
Moreover, the involvement of a multisensory disturb-
ance that includes light, sound and smell, as well as
nausea, suggests the problem may more broadly
involve central modulation of afferent traffic. Brain
imaging studies in migraine suggest that subcortical
structures are important causing migraine. Thus, it
may be considered an inherited dysfunction of
sensory modulatory networks with the dominant dis-
turbance affecting abnormal processing of essentially
normal neural traffic.

Diagnosis and assessment
The first step is the accurate and positive diagnosis of
migraine; this is usually straightforward. To select the
most appropriate management, the migraine pheno-
type needs to be categorised as either episodic (occur-
ring on fewer than 15 days a month) or chronic
(occurring on more than 15 days a month, for over
3 months and with migrainous headaches on at least
8 days a month). The clinician should scrutinise the
history for sinister features. If there is a strictly unilat-
eral headache, consider hemicrania continua and
conduct an indometacin challenge. Look out for
medication-overuse headache, as this frequently coex-
ists with migraine.
We frequently use a headache diary to quantify the

headache and to provide a contemporary record of
pain, as otherwise this can suffer from recall bias. The
diaries also assist when monitoring the treatment
response, identifying triggers, the relationship to
menses and the frequency of analgesic use.
Questionnaires can help to determine the degree of
disability at baseline and to evaluate the response to
treatment (such as the Headache Impact Test (HIT 6),
the Migraine Disabilities Assessment Test (MIDAS)).
The Hospital Anxiety and Depression Scale (HADS)
can also help to assess the emotional and psychiatric
comorbidity. This is particularly important in these
patients and may influence the decision on preventa-
tive therapy, since many of these can exacerbate
depression and anxiety.

Non-pharmacological management of migraine
Although an enquiry about migraine triggers is useful,
in reality certain triggers cannot be avoided (eg, lack
of sleep, too much sleep, stress, heat). It may also be
difficult to distinguish a true migraine trigger from
premonitory symptoms occurring in the period before
an attack (food cravings, fatigue, irritability).
Patients who seek a therapeutic intervention yet are

reluctant to use medication have several options.
Neurostimulation is one possibility and we shall cover
this in the linked article. The UK’s National Institute of
Health and Care Excellence (NICE guideline CG 150)

also advocates acupuncture an alternative second-line
therapy for migraine. Although there are limited data
to support its use in migraines, it is safe, and many
patients have at least considered this before attending
the clinic. A large study comparing acupuncture with a
sham procedure and with standard migraine prophy-
lactics found no significant difference between treat-
ment groups in the number of migraine days, although
all interventions were effective.6 Furthermore, acu-
puncture appears to improve health-related quality of
life for many chronic migraineurs at relatively low
cost.7 In many hospitals, the physiotherapy department
offers an acupuncture service, but patients can also
access it from primary care.
Cognitive behavioural therapy with a trained clinical

psychologist may help, particularly combined with
medication, but there is very limited evidence of effi-
cacy. Many patients understandably have negative
thoughts and emotions linked to the headache pain.
Cognitive behavioural therapy can help to explore
these and potentially lessen this burden, thereby also
reducing anxiety.

Acute management of migraine
Practice has gradually shifted from a treatment para-
digm involving gradually escalating abortive therapy
towards now starting with combination therapy—non-
steroidal anti-inflammatory drugs (NSAIDs) or para-
cetamol and triptan—from the outset (box 1).8 This
shift follows the NICE (CG150) guideline’s cost–
utility analysis, which evaluated costs and Quality-
Adjusted Life Years (QALY) outcome measures. Based
on this analysis, triptan plus NSAIDs combination was

Box 1 Acute management of migraine

Acute migraine management
National Institute of Health and Care Excellence (NICE)
guidelines
1. Combination therapy: triptan+non-steroidal anti-

inflammatory drug (NSAID) or paracetamol+antiemetic
2. Alternatively (per patient request):
▸ a single agent (triptan, NSAID or paracetamol)

±antiemetic
NSAID
▸ Aspirin 600–900 mg (ideally effervescent)
▸ Ibuprofen 600–800 mg
▸ Naproxen 500–1000 mg
▸ Diclofenac 50–75 mg (or 100 mg suppository)
▸ Tolfenamic acid 200 mg
Antiemetics
For nausea and/or as a prokinetics such as
▸ Domperidone 10 mg up to three times a day

(or 60 mg suppository)
▸ Metoclopramide 10 mg
▸ Prochlorperazine 3–6 mg as buccal preparation

REVIEW

Sinclair AJ, et al. Pract Neurol 2015;15:411–423. doi:10.1136/practneurol-2015-001167 413



more effective than other acute migraine approaches,
including triptan monotherapy (box 1 shows costs for
various triptans); this, therefore, offers patients the
best hope of rapid migraine resolution for an acute
attack.9 The guideline’s recommendation includes an
antiemetic, even if nausea is not pronounced, to
counter gastric stasis and so facilitating tablet absorp-
tion and pain relief. Last year, the European Medicines
Agency issued a warning about domperidone being
associated with a small risk of sudden cardiac death
and fatal arrhythmias, particularly in those aged over
60 years. They recommended avoiding its prolonged
use or doses above 30 mg daily. Patients taking medica-
tions that prolong the electrocardiography Q wave to
Twave interval should avoid it and those with cardiac
comorbidities should exercise caution. NICE recom-
mends avoiding ergots and opioids.

The triptans
We advise patients to use a triptan at the start of the
headache phase of a migraine attack, since there is no
evidence of efficacy if taken during preceding aura.10

Using a triptan at the start of the headache may reduce
headache recurrence, prevent disability and possibly
reduce central sensitisation. The difficulty arises in
chronic migraineurs, since taking the triptan early can
lead to a pattern of increasing use and medication-
overuse headache. We try to help these people to iden-
tify early features that might indicate an ensuing severe
migraine attack, as the triptan should be reserved for

these headaches. It is important to explain that the
triptan should be used, on average, on no more than
2 days per week (10 days per month) to reduce the risk
of a triptan-overuse headache.
Our own practice is to try any particular triptan on

at least three occasions before assessing its efficacy.
Poor efficacy or tolerability with a single triptan does
not reliably predict response to another, so it is defin-
itely worthwhile working through different agents.
However, choosing the right triptan for a given situ-
ation can be difficult, especially when considering
second-line or third-line choices. Figure 1 and the fol-
lowing section may assist this decision.

Which triptan and how do they work?
The seven triptans—almotriptan, eletriptan, frovatrip-
tan, naratriptan, rizatriptan, sumatriptan, zolmitriptan
—are 5HT1B/1D receptor agonists with vasoconstrict-
ive effects on blood vessels. The choice of triptan
depends on efficacy, side effects, the duration of the
headache, coexisting vomiting and cost (table 2).

Efficacy of triptans
Efficacy data at 2 h favour eletriptan, then rizatriptan,
followed by zolmitriptan over sumatriptan, almotrip-
tan, naratriptan, and frovatriptan. At 24 h, eletriptan
performed best, followed by zolmitriptan and then
almotriptan, rizatriptan and sumatriptan (100 mg).11

However, the most effective use of a triptan
depends partly upon its route of administration. Thus,
the most effective sumatriptan preparation for acute

Figure 1 Triptan selection in acute migraine. An approach to triptan selection based on the characteristic of acute attacks.
BD, twice daily; NSAID, non-steroidal anti-inflammatory drug; TDS, three times a day.
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relief at 2 h (based on numbers needed to treat) was
subcutaneous 6 mg, then intranasal 20 mg and then
oral 100 mg formulations.12 While subcutaneous
sumatriptan is most effective, it has more adverse
events and costs more than triptans by other routes.
The route of administration of the triptan is therefore
best tailored to the individual’s migraine attack. For
example, if the migraine has a rapid onset, patients
may try a fast-acting oral triptan such as rizatriptan,
zolmitriptan or eletriptan, or nasal preparations that
are faster still (zolmitriptan and sumatriptan); alterna-
tively, the subcutaneous sumatriptan, which has the
fastest onset of action. Other migraine features neces-
sitate specific strategies (as outlined in figure 1).

Safety and side effects
We find the triptans to be well tolerated overall. The
reported incidence of minor adverse effects does not
differ markedly between the triptans, but depends on
speed of onset of action; people taking subcutaneous
sumatriptan report more adverse effects than those
taking oral sumatriptan. The triptans with a longer
half-life and slower onset of action, such as naratrip-
tan and frovatriptan, have fewer side effects. The
adverse effects of the oral triptans are similar,
although dizziness and sedation occur more with riza-
triptan and zolmitriptan than with sumatriptan and
naratriptan.13

There are cardiovascular safety concerns associated
with triptan use due to the presence of 5HT1B recep-
tors on vascular smooth muscle. We avoid triptans in
people with uncontrolled hypertension, cardiovascular
and/or cerebrovascular disease. However, in clinical
trials, cardiovascular complications were fewer than
one per million exposed, and a recent systematic
review of cardiovascular safety data identified no
strong cardiovascular safety issues.14 Triptan sensa-
tions such as burning or tingling in the chest or limbs
are relatively common (7%), but clinicians can
reassure patients that this is not associated with
cardiac ischaemia.15

In 2006, the US Food and Drug Administration
(FDA) identified the potential for developing a sero-
tonin syndrome when taking triptans together with
selective serotonin reuptake inhibitors (SSRIs) and
serotonin/norepinephrine reuptake inhibitors
(SNRIs).16 However, on further evaluation only 10 of
the original 36 cases identified were actually serotonin
syndrome and it was concluded that triptan use did
not need to be restricted in patients on SSRIs or
SNRIs.17 We use triptans in these patients where indi-
cated but counsel patients to be aware of the features
of serotonin syndrome (agitation, nausea, palpitation
and sweating). Triptans should not be co-prescribed
with ergotamine (within 24 h) or monoamine oxidase
inhibitors (within 2 weeks).

Triptans in pregnancy and breast feeding?
The major concern for migraine medications during
pregnancy is of potential teratogenicity; our practice
during pregnancy is to continue triptans only if
benefit outweighs risk. The sumatriptan pregnancy
register (626 pregnancies exposed to sumatriptan) has
highlighted that the risk of first trimester birth defects
was 4.2%, versus 3–5% in the general population.18

There are fewer data for other triptans. The current
NICE CG150 headache guideline states that triptans
can and should be considered for pregnant patients
experiencing disabling headache attacks when other
therapies have proven unhelpful and when patients
have been counselled about their use in pregnancy.
Triptans are generally considered compatible with
breast feeding as less than 10% of the drug dose
appears in breast milk; however, there are no large
studies in this area.

Should we use triptans in patients with migraine aura?
Auras were previously thought to represent a vasocon-
strictive episode and consequently there was concern
about using triptans, which cause vasoconstriction, as
this might in theory predispose to stroke. However,
current understanding is that cortical spreading

Table 2 The triptans

Triptan Peak serum concentration Half-life Usual dose (maximum daily dose) Cost (per tablet)

Almotriptan 1.5–2 h 3.5 h 12.5 mg (25 mg) 3.0 GBP (12.5 mg)

Eletriptan 1.5–2 h 4 h 40 mg (80 mg) 3.8 GBP (40 mg)

Frovatriptan 2–4 h 26 h 2.5 mg (5 mg) 2.8 GBP (2.5 mg)

Naratriptan 2–3 h 6 h 2.5 mg (5 mg) 3.8 GBP (2.5 mg)

Rizatriptan 1–1.5 h 2 h 10 mg (20 mg)—same recommendation
for rizatriptan melt

4.5 GBP (5 mg)

Sumatriptan 2–3 h 2 h 50–100 mg (300 mg) 0.3 GBP (50 mg)

Sumatriptan subcutaneous 12 min 1.9 h 6 mg (12 mg) 21.2 GBP (per injection)

Sumatriptan intranasal 1–1.5 h 2 h 10–20 mg (40 mg) 5.9 GBP (per dose)

Zolmitriptan 1–1.5 h 2.5 h 2.5–5 mg (10 mg) 3.8 GBP (2.5 mg)

Zolmitriptan intranasal 15 min 3 h 5 mg into one nostril, once (10 mg) 11.0 GBP (per spray)

Drugs listed alphabetically. All doses apply to the oral route, except where otherwise specified.
GBP, pounds sterling.
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depression underlies aura, calling into question this
theoretical contraindication.19 Studies of triptan use
in familial hemiplegic aura report an excellent
response to triptans and only minor side effects.20

Opinions vary among headache physicians, depending
on the type of aura. Triptans are generally prescribed
for migraine associated with non-motor aura.
However, for hemiplegic migraine and also basilar
migraine, there is less consensus, but the potential
benefit of triptans may well outweigh their theoretical
risks.

Migraine prevention
Migraine preventative treatments aim to reduce the
frequency and severity of attacks and may help reduce
the frequency of analgesic use. It is usually unrealistic
for patients to expect complete headache cessation
and it can be useful to have a discussion with patients
about realistic goals of treatment. Prophylactic treat-
ment is typically considered if there are more than
four migraine days per month. However, preventative
therapy may also be given for less frequent but very
disabling attacks.
Most medications used as preventatives were originally

used for a different indication, and the evidence for indi-
vidual agents varies. The agents used can be classified
into antiepileptic drugs, beta blockers, antidepressants,
serotonergic antagonists (methysergide is no longer man-
ufactured), calcium channel antagonists, angiotensin
modulators (ACE inhibitors and angiotensin-receptor
inhibitors), nutrients and herbal products (Feverfew).
The current NICE guideline suggests first trying

either topiramate or a beta blocker. If both are inef-
fective or contraindicated, then consider acupuncture,
gabapentin, botulinum toxin or riboflavin.8 Since the
publication of this guideline, there is new evidence
that gabapentin is not effective, so we no longer use
this.21 22 The NICE guideline also concluded that
there was insufficient evidence to support using ami-
triptyline and pizotifen, due to lack of robust clinical
trials in this area.8 In reality, the choice of preventative
depends in part on NICE guidelines, but is also influ-
enced by patient comorbidities; thus, we also consider
other agents as outlined in table 3.
It is important to note that topiramate, flunarizine

and beta blockers can exacerbate depression. Weight
gain can be a concern with beta blockers, pizotifen,
flunarizine, valproate and antidepressants. Beta block-
ers cannot be used in people with asthma (candesartan
is a useful alternative with equivalent efficacy to pro-
pranolol). The tricyclic antidepressants, particularly
amitriptyline, can be sedating though this can make it
the drug of choice in people with sleeping difficulty.
Topiramate can reduce the efficacy of the contracep-
tive pill. Also, many agents are potentially teratogenic
and this should be mentioned to women of childbear-
ing age.

The general rules of thumb are to start treatment at
a low dose, gradually increasing to an initial target
dose. If there is no effect and no significant side
effects, the dose can be further increased for some
drugs. We continue the medication for at least
3 months to evaluate efficacy. If effective (about a
50% improvement) the drug may be continued for
6 months, although there is some evidence of fewer
rebound headaches if continued for 12 months.23

There is very limited evidence to support the use of
SNRIs in migraine.

Botulinum toxin for migraine
If three or more migraine preventatives have been
trialled at effective dosages, the NICE guideline
recommends doctors to consider botulinum toxin
type A in chronic migraineurs (more than 15 head-
ache days per month of which at last 8 are migrain-
ous, for more than 3 months), provided there has
been adequate management of medication overuse.
Botulinum toxin therapy should be stopped if it

fails to provide the required response (a less than 30%
reduction in headache days per month after two
cycles), or if the headache has returned to an episodic
phenotype.10 Earlier this year, longitudinal data from
one of the largest botulinum toxin-treated migraine
cohorts (refractory to preventative medications)
demonstrated significantly more pain-free days and
improved quality of life.24

Pregnancy and migraine
Around 70% of migraineurs improve during preg-
nancy (especially second and third trimesters). If
migraines are troublesome during the pregnancy, the
choice of abortives should be discussed (see The trip-
tans section). NSAIDs can be used in early pregnancy,
but are absolutely contraindicated in the third trimes-
ter. Aspirin is a particular concern due to the possibil-
ity of developing Reye’s syndrome in the neonate. Of
the abortives, paracetamol is probably the safest.
During pregnancy, we tend to review patients with

severe migraine more frequently to monitor progress
and to discuss treatment options. There are under-
standably few data on which agents are safe in preg-
nancy and most drugs are unlicensed for use in
pregnancy. Preventatives should be prescribed only if
the potential benefits outweigh the potential risks.
Low-dose (10–50 mg) amitriptyline is sometimes pre-
scribed; however, there are reports of limb deformities
following prenatal exposure to higher doses. Beta
blockers may increase the risk of intrauterine growth
retardation (25% risk with atenolol). Sodium valpro-
ate should be avoided. There is an excellent review of
this topic available.25 Greater occipital nerve (GON)
blocks may provide short to medium term analgesia.
External neuromodulation using a single-pulse tran-
scranial magnetic stimulation device was recently
shown to be both safe and effective.26
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Table 3 Migraine preventatives: an overview

Drug class Drug Side effects & contraindications Target dose Regimen

Beta blocker Propranolol (alternatively
atenolol or metoprolol)

Fatigue, depression, weight gain, bradycardia, impotence, orthostasis. Avoided in COPD/asthma,
diabetes mellitus, peripheral vascular disease and those with bradyarrhythmias

80 mg BD (Atenolol 50–200 mg
per day)
(Metoprolol 100–200 mg per day)

Start 40 mg bd, titrate up to
160–320 mg daily

Serotonin
antagonist

Pizotifen Drowsiness, weight gain, dry mouth, urinary retention and manufacturers suggest avoiding in
people with glaucoma, urinary retention, renal dysfunction and epilepsy

3 mg daily Start at 0.5 mg OD, increase
by 0.5 mg every 1–2 weeks

Antidepressant Tricyclic
Amitriptyline (alternatively
dosulepin or nortriptyline)

Sedation, weight gain, dry mouth. Avoid amitriptyline in people with glaucoma, urinary retention,
hypotension and significant cardiovascular comorbidity, including arrhythmias. Use with caution in
people with epilepsy

50–75 mg daily Start 10 mg ON with 10 mg
⇑ every 1–2 weeks

SNRI
Duloxetine (alternatively
venlafaxine)

Constipation and diarrhoea, weight gain. Avoid in uncontrolled hypertension 60–90 mg Start 30 mg, increase every
week by 30 mg

Antiepileptic Topiramate Topiramate may have cognitive, anxiety and depression-provoking effects and may promote weight
loss. Rarely renal calculi and glaucoma. Topiramate induces the metabolism of the combined
contraceptive pill

100 mg Start at 25 mg, ⇑25–50 mg
every 1–2 weeks

Valproate Valproate can cause weight gain, tremor, alopecia and haematological dyscrasias. It can cause
hyperammonaemia and is teratogenic. It should be avoided in liver disease (potentially hepatotoxic)

1000 mg Start at 200 mg OD, ⇑
200 mg every 2 weeks

Angiotensin based Lisinopril Lisinopril may cause fatigue, dry cough, angioedema, orthostasis or confusion. Hyperkalaemia or
bone marrow dysfunction should be avoided

20–40 mg OD Start at 10 mg OD,
⇑ to 20–40 mg

Candesartan Candesartan can cause vertigo and hypotension. It should therefore be avoided in individuals with
these disorders

8 mg BD Start 4 mg OD, titrate by
4 mg every week

Calcium channel
blocker

Flunarizine Weight gain, depression and extrapyramidal effects. May cause galactorrhoea in women
concomitantly taking the combined contraceptive pill

5–10 mg 5 mg for a month, then
10 mg

Neutriceutical Magnesium In hypermagnesaemia, gastrointestinal (GI) effects, arrhythmia and coma are reported 600 mg daily –

Riboflavin Physiologically limited absorption, limiting adverse effects 400 mg –

CoQ10 CoQ10 can cause usually mild GI effects, such as upset stomach 100 mg TDS –

BD, twice daily; COPD, chronic obstructive pulmonary disease; OD, once daily; ON, once nightly; SNRI, serotonin norepinephrine reuptake inhibitor; TDS, three times a daily.
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Menstrual migraine
Menstrual migraines have been attributed to falling
oestrogen levels premenstrually and perimenstrually.
‘Perimenstrual mini’ prophylaxis (starting 2 days
before the period and continuing during the period)
can help, for example, frovatriptan 2.5 mg twice daily,
zolmitriptan 2.5 mg three times a day, naproxen
500 mg twice daily or mefenamic acid 500 mg three
times a day. Contraceptive-induced amenorrhoea can
also be very effective, for example, with tricycling or
continuous combined contraceptive pill.27 Oestrogen
gels or patches can ameliorate the effect of falling
serum hormone concentrations before and during the
period (eg, 1.5 mg transcutaneous oestrogen days −2
to +5).

GON block for migraine
Neurologists working in the headache field, especially
in the USA and latterly the UK, have used GON local
anaesthetic blocks; these can provide analgesia for up
to 2 months in chronic migraine sufferers. A recent
double-blind randomised controlled trial of low-dose
local anaesthetic block versus high-dose local anaes-
thetic block, however, challenged this notion of its
sustained efficacy.28 A GON local anaesthetic block
can provide a short-term rescue intervention for a
patient in crisis. We sometimes use GON blocks to
provide analgesia when starting prophylactic treat-
ment in disabling refractory status migrainosus, to
facilitate withdrawal of acute analgesics in those with
medication-overuse headache and for patients with
troublesome migraine in pregnancy. The exact com-
position of the nerve block can vary between centres.
We tend to use 80 mg depomedrone (40 mg/mL) and
2 mL of 2% lignocaine, that is, total 4 mL per injec-
tion into each GON (figure 2). Some centres

substitute the lignocaine for 1 mL of 0.5% bupiva-
caine. The efficacy and use of GON blockade in
primary headache other than migraine, for example,
cluster headache, is already better established.

Migraine and the combined contraceptive pill?
Women with migraine and active aura have a twofold
increased risk of ischaemic stroke.29 In women aged
less than 45 years, smoking and the combined contra-
ceptive pill further increase the stroke risk.30 NICE
recommends avoiding combined hormonal contracep-
tives in women who have migraine with aura due to
the increased risk of stroke. In these patients, we rec-
ommend the progesterone-only pill, contraceptive
implant, depot or levonorgesterol intrauterine device.

Treating headache in the emergency department
When managing acute, severe headache in the emer-
gency department, our first concern is to identify red
flags (see table 4). An accurate headache history is
essential and if a true thunderclap or sinister headache
is identified this will need investigating.
When there is a positive diagnosis of severe

migraine, its effective management can ensure high-
quality patient care and also facilitates a timely dis-
charge. We offer sumatriptan 6 mg, typically with an
antiemetic such as metoclopramide or prochlorpera-
zine. A recent systematic review advised against using
morphine, tramadol, intramuscular diclofenac, halo-
peridol or dexamethasone.31 A period of intravenous
rehydration may also help. It is also essential to make
a future management plan to help prevent readmis-
sions, which often are multiple in severe migraineurs.
Clinicians can review the need for migraine prophy-
laxis and abortive therapy as an outpatient. A GON
block can help patients in crisis before discharge.

Figure 2 Injection sites for greater occipital nerve (GON) block. The injection sites (A and B; one to each GON) are identified as
being at the proximal third of the distance between a hypothetical line from the occipital protruberance to the mastoid process. GON
block side effects include a local alopecia, transient dizziness and worsening of the headache. The block can be repeated about every
3 months.
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MEDICATION-OVERUSE HEADACHE
Medication-overuse headache is headache occurring
on 15 or more days per month, developing as a conse-
quence of regular overuse of acute or symptomatic
headache medication (simple analgesics and NSAIDs
on 15 days or more; or triptans, opioids and combin-
ation analgesics on 10 days or more days per month)
for over 3 months. It occurs in patients with pre-
existing primary headache who, in association with
regular acute medication use, develop a new type of
headache or a marked worsening of their pre-existing
headache. Phenotypically, the headaches usually
resemble migraine or tension-type headache.
Medication-overuse headache is a common, fre-

quently debilitating, sequel to pre-existing headache.
Headaches develop on withdrawal of analgesics, trig-
gering more analgesic usage, leading to a self-
perpetuating cycle. The problem is more severe with
overuse of triptans and opiates than, for example,
NSAIDs and simple analgesics, but can develop fol-
lowing overuse of any analgesic. A detailed look at a
patient’s list of over-the-counter medication can be
quite revealing (table 5).
Unfortunately, the process of withdrawing from

analgesics is often challenging. Patients may develop
not only a withdrawal or rebound headache but also
nausea and other gastrointestinal disturbances (about
a week for triptan withdrawal and up to 4 weeks for
opiates and codeine-based medication). Before with-
drawal, it is important that the patient is fully aware
of the likely initial worsening of symptoms.

The overused abortives should ideally be stopped for
at least 1 month. It can be encouraging to the patient
to explain the evidence that medication withdrawal
alone can improve the headaches (see figure 3).

How do we manage medication-overuse headache?
The aims of medication withdrawal are to reduce the
headache frequency and severity and to optimise the
efficacy of migraine preventatives. There is contro-
versy as to whether migraine preventatives should be
started while there is still ongoing medication overuse.
Most patients can withdraw their analgesics as an

outpatient. They can opt either to stop the analgesics
abruptly or alternatively to wean down by increasing,

Table 4 Secondary headaches presenting to the emergency department

Cause Clinical features

Vascular

Subarachnoid haemorrhage Nuchal rigidity, thunderclap headache, altered consciousness, nausea/vomiting, possibly focal neurological deficit
(vasospasm, infarction)

Arterial dissection (carotid or
vertebral artery)

Neck pain, focal neurological deficit if associated stroke

Venous sinus thrombosis Headache (can be thunderclap), visual obscurations, papilloedema, focal signs, seizures. Increased risk with the
combined contraceptive pill or other prothrombotic risk factors (eg, pregnancy)

Infective

Meningitis Fever/septic features, nuchal rigidity, nausea/vomiting, altered awareness, rash, photophobia

Encephalitis As above, but also focal neurological deficit, confusion, seizures

Sinusitis/mastoiditis Fever/septic features, sinus tenderness, altered hearing, nasal or aural discharge

Abscess Fever/septic features, focal neurological signs, altered awareness, papilloedema

Ophthalmological

Acute angle-closure glaucoma Red eye, large oval pupil, unilateral visual disturbance

Inflammatory

Giant cell arteritis Age >50 years, unilateral visual loss, general malaise, weight loss, scalp tenderness, jaw claudication, raised
erythrocyte sedimentation rate/serum C reactive protein)

Altered cerebrospinal fluid dynamics

Idiopathic intracranial hypertension Typically young women with high body mass index, visual obscurations/blurring, papilloedema and tinnitus

Colloid cyst of the third ventricle Headache, gait disturbance, drop attacks

Low-pressure headache Headache improved lying down, may be exacerbated by the valsalva manoeuvre

Space-occupying lesion with pressure
effects

Headache (new, worsening, change in phenotype) may have associated lateralising features or seizure

Table 5 Common over-the-counter migraine acute treatments

Symptomatic treatment Contents

Anadin Paracetamol

Anadin extra aspirin, paracetamol and caffeine

Hedex extra paracetamol and caffeine

Migraleve paracetamol, codeine and buclizine

Panadol advance and actifast Paracetamol

Panadol extra paracetamol and caffeine

Panadol ultra paracetamol and codeine

Paracodol paracetamol and codeine

Paramol paracetamol and dihydrocodeine

Solpadeine ibuprofen and codeine

Solpadeine headache paracetamol and caffeine

Solpadeine max paracetamol, codeine, caffeine
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by 1 day each week, the number of medication-free
days. Opiates and codeine-based medication may need
to be gradually reduced, as the withdrawal symptoms
can be severe. There is only sparse evidence support-
ing the use of alternative acute treatments during
withdrawal. Naproxen 500 mg twice daily during the
withdrawal can help as a short-term measure. We
sometimes offer GON blocks to tide the patient
through a period of drug withdrawal.
Some patients may need inpatient withdrawal, par-

ticularly those who also have substance abuse, additional
unrelated medical morbidities or multiple high-dose
analgesic overuse. Inpatient regimens may include intra-
venous hydration, dexamethasone, intravenous antie-
metics and occasionally benzodiazepines or
chlorpromazine. Some centres have access to and use
intravenous aspirin (lysine acetylsalicylate) and/or intra-
venous dihydroergotamine with significant benefit.32

TENSION-TYPE HEADACHE
Tension-type headache accounts for 45–80% of head-
ache diagnoses in the general population. It is gener-
ally less severe than migraine, and patients may seek
only reassurance. Many can manage with simple anal-
gesia. People with chronic tension-type headache can
use preventative treatments, for example, amitriptyline
or topiramate.33 There is also evidence for non-
pharmacological approaches, including acupuncture.8

CLUSTER HEADACHE
Cluster headache is the most common of the trigem-
inal autonomic cephalalgias. Patients experience

excruciating unilateral pain lasting 15–180 min at an
attack frequency of 1–8 per day, usually at predictable
times. The attacks occur in bouts of weeks to months
and may repeat multiple times in a year with circann-
ual periodicity. Pain is typically in an orbital, supra-
orbital and temporal distribution with associated
autonomic features and agitation. Around 80% of
cluster is episodic but in about 1 in 10 becomes
chronic—headache attacks occurring for over
12 months without remission or with remission
periods of less than 1 month.

Management of cluster headache
Treatment strategies are either abortive (acute pain
relief ), transitional or prophylactic. The first-line
abortive strategy is subcutaneous sumatriptan 6 mg
(maximum two per day), with most people obtaining
pain relief within 15 min (effective in 75%). If this
cannot be used or tolerated, intranasal sumatriptan
20 mg or zolmitriptan 5 mg are alternatives but can
take up to 30 min for their full effect. Home oxygen
can be very useful at high flow, 100% concentration,
via a non-rebreathe mask at 12–15 L/min for up to
20 min. In the UK, this is ordered via a Home
Oxygen Order Form (HOOF-A). If carbon dioxide
retention is a concern, we initially obtain an arterial
blood gas sample and undertake formal respiratory
assessment. If it is effective, then patients can use
ambulatory oxygen to take to work and so on (in the
UK, this requires a HOOF-B). These small cylinders
contain around 30 min of oxygen, so patients need an
ample supply.
Transitional treatments can help the patient get

through a crisis period while starting preventative
strategies. Prednisolone can be used, typically at 1 mg/
kg up to 60 mg, for 5–7 days before tapering over
2 weeks. However, the efficacy rapidly diminishes
during corticosteroid withdrawal and prolonged or
multiple courses of corticosteroids carry significant
side effects. GON blocks can also be very effective in
reducing the attacks in the short term.34

Patients may need a preventative therapy to shorten
the duration of the cluster bout and to help to control
pain. Verapamil has proven efficacy in reducing the
frequency of cluster headache after the first week,
with a reduced median number of cluster headaches
per day (1.65 on placebo vs 0.6 on verapamil).35 We
perform ECG before starting verapamil, and again
with each dose increase, looking for a prolonged elec-
trocardiography P wave to R wave interval. A typical
starting dose is 240 mg with 80 mg increments.36

Some centres use a faster titration although there are
no safety studies to evaluate this regimen (see online
supplementary table S1). Second-line agents include
lithium carbonate (see online supplementary table S2)
and topiramate. There is less evidence for gabapentin,
melatonin and sodium valproate but we may occasion-
ally use these if other agents fail.

Figure 3 Headache frequency after medication withdrawal in
medication-overuse headache. This Danish study of people with
probable medication-overuse headache (175 patients) compared
the frequency of headache before and after complete drug
withdrawal and then after drug management in the clinic.
Between the initial visit (before withdrawal) and discharge from
clinic post-withdrawal, there was a mean reduction in headache
frequency across the cohort of 46% (p<0.0001). The values
represent mean reduction in headache days per month with
median and range in brackets. *p<0.0001 (adapted from
Zeeburg et al44).
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Future directions for cluster headache management
There is growing evidence for using neuromodulation
(both invasive and non-invasive) in headache; this
appears a promising avenue for future treatment,
which we await with enthusiasm. Among the neuro-
modulation options, non-invasive vagus nerve stimula-
tion (GammaCore) shows promising results for cluster
headache and migraine. There have also been very
encouraging results using the invasive sphenopalatine
ganglion stimulator to reduce pain in patients with
intractable chronic cluster headache.37 We shall cover
this in more detail in a linked article.

FUTURE TREATMENTS
Future headache treatments have several key themes.
The increased scrutiny of widely used antiepileptic
drugs as possible migraine treatments, the evaluation
of new modes of triptan delivery and the use of drug
from altogether novel classes.

Calcitonin gene-related peptide (CGRP) therapy
A promising novel strategy focuses on calcitonin
gene-related peptide (CGRP). This is a potent vasodila-
tor, a trigger for migraine episodes and is raised during
migraine and cluster attacks. Early CGRP antagonist
trials started well but have been halted due to adverse
liver reactions. However, early data from CGRP anti-
body therapy trials are encouraging.38 CGRP antibodies
used as abortive agents are attractive compared with
triptans as they do not cause vasoconstriction, and so
potentially can help a larger population of patients.

New triptan formulations and delivery methods
There are several new methods to deliver triptan
therapies.
▸ The Optinose apparatus (Avanir) delivers sumatriptan

powder into the higher nasal mucosa through blowing
into the device; initial evidence suggests that this is
rapidly effective. It may soon be available in the USA.39

▸ Needle-free subcutaneous sumatriptan, delivered through
a high-pressure canister into the skin (Sumavel), may be
useful in needle-phobic patients.40

▸ The Zecuity patch (NuPathe) is an FDA-approved trans-
dermal sumatriptan patch that permits electronically
controlled delivery.

▸ A new zolmitriptan oral dispersible film (Applied
Pharma Research, Labtec, MonoSolRx) has been
approved for use in most of Europe.

▸ New serotonin agonists, such as lasmiditan, have greater
selectivity for the desired 5-HT1F receptors. These may
also have a role due to their ability to minimise risks of
significant vasospasm through unwanted binding of
other serotonin receptors. Lasmiditan was effective in
trials of acute therapy of migraine.41

Antiepileptic drugs
Antiepileptic drugs, not historically appreciated for
their benefit in managing migraine, have generated

heightened interest recently—particularly levetirace-
tam and lacosamide—with the recognition of the role
of cortical hyperexcitability in migraine development.
We need further studies to evaluate their efficacy.42

Other agents
As knowledge of the pathogenic mechanisms
involved in headache increases, new agents are devel-
oped specifically to target headache pain. Melatonin
receptor agonists, for example, ramelteon, were
developed following evidence of pineal dysfunction
in headache. Trials are currently underway in this
area (NCT00739024). Tonabersat is currently being
evaluated as a drug to inhibit spreading cortical
depression.43

CONCLUSIONS
The effective management of headache disorders
remains a moving field and a potential challenge to
the neurologist. The frequency of headache and its
burden of disability make it essential for neurologists
to manage headache in an informed way. Therapeutic
decisions are hampered by minimal evidence to
support the use of many therapies and hence we a
need large, robust clinical trials. However, emerging
therapies specifically targeting headache pain path-
ways are likely to improve significantly the manage-
ment options and advance the field.
A practical approach is important—using existing

evidence and guidelines—to enable effective headache
management. It is an area where the clinician can
have a huge and very rewarding impact upon patient
care.

Key points

▸ Headache is a common cause of disability; an accur-
ate diagnosis is essential, though is often delayed or
missed.

▸ Medication-overuse headache frequently coexists and
should be actively sought and discussed with patients
with headache.

▸ National Institute of Health and Care Excellence
(NICE) recommends acute migraine abortive treat-
ment with a triptan together with paracetamol (or a
non-steroidal anti-inflammatory drug) plus an antie-
metic; lack of efficacy with one triptan does not
mean that others will not work.

▸ NICE guidelines for migraine prophylaxis suggest
using topiramate or a beta blocker; comorbidities or
lack of efficacy often means that other agents are
also prescribed.

▸ Start migraine prophylactic agents at low dose, build
the dose up progressively and maintain a therapeutic
dose for 3 months before judging its efficacy.
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Mission statement. The Quality Standards Subcommittee (QSS) of the American Academy of Neurology (AAN) is 
charged with developing practice parameters for physicians. This practice parameter summarizes the results from the four 
evidence-based reviews on the management of patients with migraine: specifically, acute, preventive, and 
nonpharmacologic treatments for migraine, and the role of neuroimaging in patients with headache. The full papers for 
these treatment guidelines are published elsewhere,1-6 and only the specific treatment recommendations are summarized 
below. 
 
Background and justification. Migraine is a very common disorder. An estimated 18% of women and 6% of men 
experience migraine, but many go undiagnosed and undertreated.7 There have been a number of advances in the diagnosis 
and treatment of migraine as well as great strides in understanding its pathogenesis, making it one of the best understood 
of the neurologic disorders. Migraine is characterized by enhanced sensitivity of the nervous system. The attack is 
associated with activation of the trigeminal-vascular system. 

In June 1998, Duke University’s Center for Clinical Health Policy Research, in collaboration with the AAN, 
completed four Technical Reviews on migraine sponsored by the Agency for Health Care Policy and Research. These 
reviews covered self-administered drug treatments for acute migraine8; parenteral drug treatments for acute migraine9; 
drug treatments for the prevention of migraine10; and behavioral and physical treatments for migraine.11 The Education 
and Research Foundation of the AAN later funded additional reports on diagnostic testing for headache patients, an 
update on sumatriptan and other 5-HT1 agonists, and a report on butalbital-containing compounds for migraine and 
tension-type headache, using the same methodology that was used in the original Technical Reviews. A multidisciplinary 
panel of professional organizations (The US Headache Consortium) produced four treatment guidelines, each related to a 
distinct set of management decisions: diagnostic testing (primarily neuroimaging studies), pharmacologic management of 
acute attacks, migraine-preventive drugs, and behavioral and physical treatments for migraine. 
 
Clinical question statements. Specific clinical questions addressed in these practice parameters included the following: 

Acute and preventive treatment—What are the effects on acute headache pain of medications taken during the attack? 
What are the effects on the frequency and/or severity of migraine attacks of medications taken on a daily basis for 
prevention of migraine? How safe and tolerable are acute and preventive migraine medications? How do the efficacy and 
tolerability issues of medications for migraine compare to placebo, alternative medications, and nonpharmacologic 
techniques? 

Diagnostic testing—What is the role of neuroimaging in patients who present with headache? Are particular findings 
in the history and on the physical examination helpful in identifying which patients have significant intracranial 
abnormalities? What is the frequency of significant secondary causes of nonacute headache, as detected by CT or MRI, in 
patients who present with nonacute headache and a normal neurologic examination? What evidence exists concerning the 
relative ability of CT and MRI to detect significant intracranial lesions among patients with nonacute headache? 
 
Description of the process. Seven organizations participated in The US Headache Consortium: the American Academy 
of Family Physicians, AAN, American Headache Society (formerly the American Association for the Study of 
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Headache), American College of Emergency Physicians, American College of Physicians—American Society of Internal 
Medicine, American Osteopathic Association, and National Headache Foundation. Complete descriptions of the 
methodologic details are described elsewhere.2 
 
Analysis of evidence. Evidence supporting the acute treatment and preventive treatment were exclusively Class I studies; 
however, due to the lack of published Class I evidence, Class II and Class III studies were included for analysis of 
diagnostic testing and utility of neuroimaging in migraine. Clearly effective migraine treatments and techniques are 
available for the acute and preventive treatment of migraine. However, there are few studies on the relative efficacy of 
these agents or how to implement these treatments into successful treatment strategies. 

Diagnosis of migraine. The 1988 International Headache Society (IHS) classification of headache system is almost 
universally accepted and has become the basis for headache classification in the International Classification of Diseases 
(ICD-10b).12 Migraine is a chronic condition with recurrent episodic attacks. Its characteristics vary among patients and 
often among attacks in a single patient. To diagnose migraine, it is necessary to exclude secondary headache causes and 
then determine whether the patient has any other coexisting primary headache (e.g., tension-type headache). Testing is not 
recommended if the individual is not significantly more likely than anyone else in the general population to have a 
significant abnormality. Testing should be avoided if it will not lead to a change in management. However, testing that 
normally may not be recommended as a population policy may make sense at an individual level. Exceptions can be 
considered for patients who are disabled by their fear of serious pathology or for patients about whom the provider is 
suspicious even in the absence of known predictors of abnormalities on neuroimaging studies (red flags). (In the acute 
headache setting, which was outside of the original guidelines, risk factors for intracranial pathology include acute onset, 
occipitonuchal location, age >55 years, associated symptoms, and an abnormal neurologic examination. Headache type, 
severity, characteristics, or duration were not risk factors.13) 

There was insufficient published clinical research to support evidence-based guidelines for any diagnostic testing 
other than neuroimaging. Previous reports that reviewed the evidence on the role of EEG found that it is not indicated in 
the routine evaluation of headache.14 

The following symptoms significantly increased the odds of finding a significant abnormality on neuroimaging in 
patients with nonacute headache: 
 
• Rapidly increasing headache frequency 
• History of lack of coordination 
• History of localized neurologic signs or a history such as subjective numbness or tingling 
• History of headache causing awakening from sleep (although this can occur with migraine and cluster headache) 
 

The absence of these symptoms did not significantly lower the odds of finding a significant abnormality on 
neuroimaging. 

 
Neuroimaging recommendations for nonacute headache are as follows: 

• Consider neuroimaging in: 
Patients with an unexplained abnormal finding on the neurologic examination (Grade B) 
Patients with atypical headache features or headaches that do not fulfill the strict definition of migraine or other 

primary headache disorder (or have some additional risk factor, such as immune deficiency), when a lower threshold 
for neuroimaging may be applied (Grade C) 

• Neuroimaging is not usually warranted in patients with migraine and a normal neurologic examination (Grade B). 
• No evidence-based recommendations are established for the following: 

Presence or absence of neurologic symptoms (Grade C) 
Tension-type headache (Grade C) 
Relative sensitivity of MRI as compared with CT in the evaluation of migraine or other nonacute headache 

(Grade C) 
 

Treatment of migraine. Migraine varies in frequency, duration, and disability among sufferers and between attacks. It 
is appropriate to link the intensity of care with the level of disability and symptoms such as nausea and vomiting 
(stratified care) for the acute treatment of symptoms of an ongoing attack. It is not appropriate to continue ineffective or 
poorly tolerated medication in a sequential and arbitrary manner (step care). Consider preventive treatment (given on an 
ongoing basis whether or not an attack is present) for those patients whose migraine has a substantial impact on their lives 
and have not responded to acute care, or where the frequency of migraine attacks is such that the reliance on acute care 
medications would increase the potential for drug-induced (rebound) headache. The goals of long-term migraine 
treatment, both pharmacologic and nonpharmacologic, are to: 
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• Reduce attack frequency, severity, and disability 
• Reduce reliance on poorly tolerated, ineffective, or unwanted acute pharmacotherapies 
• Improve quality of life 
• Avoid acute headache medication escalation 
• Educate and enable patients to manage their disease to enhance personal control of their migraine 
• Reduce headache-related distress and psychological symptoms 
 

Behavioral and physical interventions are used for preventing migraine episodes rather than for alleviating symptoms 
once an attack has begun. Although these modalities may be effective as monotherapy, they are more commonly used in 
conjunction with pharmacologic management. 

 
General principles of management.   

• Establish a diagnosis. 
• Educate migraine sufferers about their condition and its treatment. Discuss the rationale for a particular treatment, 

how to use it, and what adverse events are likely. 
• Establish realistic patient expectations by setting appropriate goals and discussing the expected benefits of therapy 

and how long it will take to achieve them. Empower the patients to be actively involved in their own management by 
encouraging patients to track their own progress through the use of diary cards, flow charts, headache calendars, and 
forms for tracking days of disability or missed work, school, or family activities. Treatment choice depends on the 
frequency and severity of attacks, the presence and degree of temporary disability, and associated symptoms such as 
nausea and vomiting. 

• Create a formal management plan and individualize management: consider the patient’s response to, and tolerance 
for, specific medications. Consider comorbidity/coexisting conditions. Coexisting conditions (such as heart disease, 
pregnancy, and uncontrolled hypertension) need to be ascertained as they may limit treatment choices. 

• Encourage the patient to identify and avoid triggers. 
 

Acute treatment. Goals of acute migraine treatment are as follows: 
1. Treat attacks rapidly and consistently without recurrence. 
2. Restore the patient’s ability to function. 
3. Minimize the use of back-up and rescue medications. (A rescue medication is used at home when other treatments 

fail and permits the patient to achieve relief without the discomfort and expense of a visit to the physician’s office or 
emergency department.) 

4. Optimize self-care and reduce subsequent use of resources. 
5. Be cost-effective for overall management. 
6. Have minimal or no adverse events. 
 

To meet these goals: 
• Use migraine-specific agents (triptans, dihydroergotamine [DHE]) in patients with moderate or severe migraine or 

whose mild-to-moderate headaches respond poorly to nonsteroidal anti-inflammatory drugs (NSAIDs) or 
combinations such as aspirin plus acetaminophen plus caffeine. Failure to use an effective treatment promptly may 
increase pain, disability, and the impact of the headache. 

• Select a nonoral route of administration for patients with migraine associated with severe nausea or vomiting. 
Antiemetics should not be restricted to patients who are vomiting or likely to vomit. Nausea itself is one of the most 
aversive and disabling symptoms of a migraine attack and should be treated appropriately. 

• Consider a self-administered rescue medication for patients with severe migraine who do not respond to (or fail) 
other treatments. 

• Guard against medication-overuse headache (“rebound headache” or “drug-induced headache”). Frequent use of 
acute medications (ergotamine [not DHE], opiates, triptans, simple analgesics, and mixed analgesics containing 
butalbital, caffeine, or isometheptene) is generally thought to cause medication-overuse headache. Many experts limit 
acute therapy to two headache days per week on a regular basis. Patients with medication overuse should use 
preventive therapy. 

 
Evidence-based recommendations for acute treatment of migraine. A summary of evidence for treatment of acute 

attacks of migraine is presented in table 1. Table 2 provides a summary of acute therapies for migraine. 
 

Specific medications.  
Triptans (serotonin1B/1D receptor agonists). 
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• Naratriptan, rizatriptan, sumatriptan, and zolmitriptan. Triptans are effective and relatively safe for the acute 
treatment of migraine headaches and are an appropriate initial treatment choice in patients with moderate to severe 
migraine who have no contraindications for its use (Grade A). 

• Initial treatment with any triptan is a reasonable choice when the headache is moderate to severe or in migraine of 
any severity when nonspecific medication has failed to provide adequate relief in the past (Grade C). 

• Patients with nausea and vomiting may be given intranasal or subcutaneous sumatriptan (Grade C). 
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Table 1  Evidence summary for treatment of acute attacks of migraine 

Drug 
Quality of 
evidence* 

Scientific 
effect* 

Clinical 
impression of 

effect* 
Adverse 
effects Role (by consensus) 

Triptans (serotonin1B/1D receptor 
agonists) 

     

Sumatriptan nasal spray A +++ +++ Occasional Moderate-to-severe migraine. Useful when 
nonoral route needed. Less severe migraine 
when nonopiate medications fail. 

Oral triptans     Moderate-to-severe migraine. Less severe 
migraine when nonopiate medications fail. 

Naratriptan A ++ ++ Infrequent  
Rizatriptan A +++ +++ Occasional  
Sumatriptan A +++ +++ Occasional  
Zolmitriptan A +++ +++ Occasional  

Sumatriptan SC A +++ +++ Frequent Moderate-to-severe migraine. Useful when 
nonoral route needed. Less severe migraine 
when nonopiate medications fail. 

Ergot alkaloids and derivatives      
DHE IV B ++ +++ Frequent Low recurrence. 
DHE SC/IM B +++/++ +++ Occasional Moderate-to-severe migraine. Less severe 

migraine when nonopiate medications fail. 
DHE IV plus antiemetics B +++ +++ Frequent Status migrainosus. Therapy of choice in 

emergency department. 
DHE nasal spray A ++ ++ Occasional Moderate-to-severe migraine. Less severe 

migraine when nonopiate medications fail. 
Low recurrence. 

Ergotamine B + ++ Frequent Consider for selected patients with moderate-to-
severe migraine. 

Ergotamine plus caffeine      
Antiemetics      

Chlorpromazine IM/IV C/B ++ ++ Mild to 
moderate 

Adjunct therapy. May be choice for acute 
therapy. 

Metoclopramide IM B + + Infrequent to 
occasional 

Adjunct therapy. May be choice for acute 
therapy. 

PR/IV B ++ ?/++   
Prochlorperazine PR/IM B +++ +/++ Occasional IM/IV adjunct first-line therapy in emergency 

department or office; consider PR as adjunct. 
IV B +++ +++ Frequent  

NSAIDs and nonopiate analgesics      
Acetaminophen B 0 + Infrequent Pregnant migraineur. 
Ketorolac IM B + ++ Infrequent Consider in emergency department. 
Oral NSAIDS    Occasional First-line for mild-to-moderate migraine. 

Aspirin A ++ ++   
Diclofenac K B ++ ++   
Flurbiprofen B + ++   
Ibuprofen A ++ ++   
Naproxen B + ++   
Naproxen sodium A ++ ++   

Combination analgesics      
Acetaminophen, aspirin, caffeine A +++ ++ Infrequent First-line for migraine. 

Barbiturate hypnotics      
Butalbital, ASA, caffeine C ? +++ Occasional Occasional use for moderate-to-severe migraine. 

Limit use due to risk of overuse. 
Butalbital, ASA, caffeine, codeine B ++ +++   

Opiate analgesics      
Butorphanol nasal spray A +++ +++ Frequent Moderate to severe migraine; rescue therapy. 

Limit use. 
Opiates—oral combinations A ++ ++ Occasional Moderate to severe migraine; rescue therapy. 

Limit use. 
Acetaminophen, codeine 

combinations 
     

Opiates—parenteral B ++ ++ Frequent Reserved for emergency department use or 
rescue medication. 

Limit use. 
Butorphanol IM      
Meperidine IM/IV      
Methadone IM      

Other medications      
Corticosteroids C + ++ Infrequent Rescue therapy in status migrainosus. 

IV plus antiemetics      
Dexamethasone      
Hydrocortisone      

Isometheptene compound B + ++ Infrequent Mild-to-moderate headache. 
Lidocaine IN B ++ ? Frequent Uncertain. 

* See Appendix 2 for explanations of quality of evidence, scientific effect, and clinical impression of effect. 
? = not known; NSAIDs = nonsteroidal anti-inflammatory drugs; ASA = acetylsalicylic acid.
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 Ergot alkaloids and derivatives. 

Table 2  Acute therapies for migraine 
Group 1* Group 2† Group 3‡ Group 4§ Group 5¶ 
Specific Acetaminophen plus codeine PO Butalbital, aspirin, plus 

caffeine PO 
Acetaminophen PO Dexamethasone IV 

Naratriptan PO Butalbital, aspirin, caffeine, plus 
codeine PO 

Ergotamine PO Chlorpromazine IM Hydrocortisone IV 

Rizatriptan PO Butorphanol IM Ergotamine plus caffeine PO Granisetron IV  
Sumatriptan SC, IN, PO Chlorpromazine IM, IV Metoclopramide IM, PR Lidocaine IV  
Zolmitriptan PO Diclofenac K, PO    
DHE SC, IM, IV, IN Ergotamine plus caffeine plus 

pentobarbital plus 
Bellafoline® PO 

   

 DHE IV, plus antiemetic Flurbiprofen, PO    
Nonspecific Isometheptene CPD, PO    

Acetaminophen, aspirin, 
plus caffeine PO 

Ketorolac IM    

Aspirin PO Lidocaine IN    
Butorphanol IN Meperidine IM, IV    
Ibuprofen PO Methadone IM    
Naproxen sodium PO Metoclopramide IV    
Prochlorperazine IV Naproxen PO    

 Prochlorperazine IM, PR    
* Proven, pronounced statistical and clinical benefit (at least two double-blind, placebo-controlled studies and clinical impression of effect). 
† Moderate statistical and clinical benefit (one double-blind, placebo-controlled study and clinical impression of effect). 
‡ Statistically but not proven clinically or clinically but not proven statistically effective (conflicting or inconsistent evidence). 
§ Proven to be statistically or clinically ineffective (failed efficacy versus placebo). 
¶ Clinical and statistical benefits unknown (insufficient evidence available). 

• Ergotamine PO/PR (and caffeine combination) may be considered in the treatment of selected patients with moderate 
to severe migraine (Grade B). 

• DHE nasal spray is safe and effective for the treatment of acute migraine attacks and should be considered for use in 
patients with moderate to severe migraine (Grade A). 

• DHE SC/IV/IM and nasal spray may be given to patients with nausea and vomiting (Grade C). 
• DHE SC, IM, and nasal spray are reasonable initial treatment choices when the headache is moderate to severe, or in 

migraine of any severity when nonspecific medication has failed to provide adequate relief in the past (Grade C).       
• DHE IM, SC may be considered in patients with moderate to severe migraine (Grade B). 
• DHE IV plus antiemetics IV is an appropriate treatment choice for patients with severe migraine (Grade B). 
 

Nonspecific medications. 
Antiemetics.   

• Oral antiemetics are an adjunct to treat nausea associated with migraine (Grade C). 
• Metoclopramide IM/IV is an adjunct to control nausea (Grade C) and may be considered as IV monotherapy for 

migraine pain relief (Grade B). 
• Prochlorperazine IV, IM, and PR may be a therapeutic choice for migraine in the appropriate setting (Grade B). 
• Prochlorperazine PR is an adjunct in the treatment of acute migraine with nausea and vomiting (Grade C). 
• Chlorpromazine IV may be a therapeutic choice for migraine in the appropriate setting (Grade B). 
• Serotonin receptor (5-HT3) antagonists are not effective as monotherapy for migraine pain relief (Grade B), but may 

be considered as adjunct therapy to control nausea in selected patients with migraine attacks (Grade C). 
 

NSAIDs, nonopiate analgesics, and combination analgesics.  
• Acetaminophen, alone, is not recommended for migraine (Grade B). 
• NSAIDs (oral) and combination analgesics containing caffeine are a reasonable first-line treatment choice for mild to 

moderate migraine attacks or severe attacks that have been responsive in the past to similar NSAIDs or nonopiate 
analgesics (Grade A). Ketorolac IM is an option that may be used in a physician-supervised setting, although 
conclusions regarding clinical efficacy cannot be made at this time (Grade C). 

 
Butalbital-containing analgesics.  

• Limit and carefully monitor their use based on overuse, medication-overuse headache, and withdrawal concerns 
(Grade B). 

 
 
Opiate analgesics. 
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• Butorphanol nasal spray is a treatment option for some patients with migraine (Grade A). Butorphanol may be 
considered when other medications cannot be used or as a rescue medication when significant sedation would not 
jeopardize the patient (Grade C). Butorphanol is widely used despite the established risk of overuse and dependence. 
Special attention should be given to these clinical concerns. 

Table 3  Preventive therapies for migraine 

Therapies 
Quality of 
evidence* 

Scientific 
effect* 

Clinical 
impression 
of effect* Adverse effects Group† 

Antiepileptics      
Carbamazepine B ++ 0 Occasional to frequent 5 
Divalproex sodium/sodium valproate A +++ +++ Occasional to frequent 1 
Gabapentin B ++ ++ Occasional to frequent 2 
Topiramate C ? ++ Occasional to frequent 3a 

Antidepressants      
Tricyclic antidepressants      

Amitriptyline A +++ +++ Frequent 1 
Nortriptyline C ? +++ Frequent 3a 
Protriptyline C ? ++ Frequent 3a 
Doxepin, imipramine C ? + Frequent 3a 

Selective serotonin reuptake inhibitors      
Fluoxetine B + + Occasional 2 
Fluvoxamine, paroxetine, sertraline C ? + Occasional 3a 

Monoamine oxidase inhibitors      
Phenelzine C ? +++ Frequent 3b 

Other antidepressants      
Bupropion, mirtazepine, trazodone, venlafaxine C ? + Occasional 3a 

Beta-blockers      
Atenolol B ++ ++ Infrequent to occasional 2 
Metoprolol B ++ +++ Infrequent to occasional 2 
Nadolol B + +++ Infrequent to occasional 2 
Propranolol A ++ +++ Infrequent to occasional 1 
Timolol A +++ + Infrequent to occasional 1 

Calcium channel blockers      
Diltiazem C ? 0 Infrequent to occasional 3a 
Nimodipine B + ++ Infrequent to occasional 2 
Verapamil B + ++ Infrequent to occasional 2 

NSAIDs      
Aspirin B + + Infrequent 2 
Fenoprofen      
Flurbiprofen      
Mefenamic acid      
Ibuprofen C ? + Infrequent 3a 
Ketoprofen B + + Infrequent 2 
Naproxen/naproxen sodium B + + Infrequent 2 

Serotonin antagonists      
Cyproheptadine C ? + Frequent 3a 
Methysergide A +++ +++ Frequent 4 

Other      
Feverfew B ++ + Infrequent 2 
Magnesium B + + Infrequent 2 
Vitamin B2 B +++ ++ Infrequent 2 

* See Appendix 2 for explanations of quality of evidence, scientific effect, and clinical impression of effect. 
† Scale 1-5; see text for definitions. 
? = not known; NSAIDs = nonsteroidal anti-inflammatory drugs. 

• Parenteral opiates are a rescue therapy for acute migraine when sedation side effects will not put the patient at risk 
and when the risk abuse has been addressed (Grade B). 

• Consider parenteral and oral combination use in acute migraine only when the risk of abuse has been addressed and 
sedation will not put the patient at risk (Grade A). 

 
Other medications. 

• Isometheptene and isometheptene combination agents may be a reasonable choice for patients with mild-to-moderate 
headache (Grade B). 

• Corticosteroids (dexamethasone or hydrocortisone) are a treatment choice for rescue therapy for patients with status 
migrainosus (Grade C). 

• Evidence is insufficient at this time to establish a defined role for intranasal lidocaine or lidocaine IV in the 
management of acute migraine headache (Grade B). 
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Preventive treatment. Tables 3 and 4 summarize preventive therapies for migraine. The goals of migraine preventive 
therapy are to: 1) reduce attack frequency, severity, and duration; 2) improve responsiveness to treatment of acute attacks; 
and 3) improve function and reduce disability. One or more of the following helps guide management decisions on the 
use of preventive therapies:  

Table 4 Preventive therapies for migraine* 
Group 1† Group 2‡ Group 3§ Group 4¶ Group 5|| 
Amitriptyline B-blockers A: Antidepressants Methysergide Carbamazepine 
Divalproex sodium  Atenolol/metoprolol/nadolol  Bupropion  Clomipramine 
Propranolol/timolol   Doxepine  Clonazepam 
 Ca-blockers  Fluvoxamine  Clonidine 
  Nimodipine/verapamil  Imipramine  Indomethacin 
   Mirtazepine  Nicardipine 
 NSAIDs  Nortriptyline  Nifedipine 
  Aspirin/fenoprofen/flurbiprofen  Paroxetine  Pindolol 
  Ketoprofen  Protriptyline   
  Mefenamic acid  Sertraline    
  Naproxen  Trazodone   
  Naproxen sodium  Venlafaxine   
   Other   
 Fluoxetine (racemic)  Cyproheptadine   
 Gabapentin  Diltiazem    
   Ibuprofen   
 Other  Topiramate   
  Feverfew    
  Magnesium  B: (side effect concerns)   
  Vitamin B2  Phenelzine   
* Does not include combination products. 
† Medium to high efficacy, good strength of evidence, and mild-to-moderate side effects. 
‡ Lower efficacy than those listed in first column, or limited strength of evidence, and mild-to-moderate side effects. 
§ Clinically efficacious based on consensus and clinical experience, but no scientific evidence of efficacy. 
¶ Medium to high efficacy, good strength of evidence, but with side effect concerns. 
|| Evidence indicating no efficacy over placebo. 

 
• Recurring migraines that, in the patients’ opinion, significantly interfere with their daily routines, despite acute 

treatment 
• Frequent headaches 
• Contraindication to or failure or overuse of acute therapies 
• Adverse events with acute therapies 
• The cost of both acute and preventive therapies 
• Patient preference 
• Presence of uncommon migraine conditions, including hemiplegic migraine, basilar migraine, migraine with 

prolonged aura, or migrainous infarction (to prevent neurologic damage—as based on expert consensus) 
 

These consensus-based principles of care will enhance the success of preventive treatment. Consider 
nonpharmacologic therapies and take patient preference into consideration. 
1. Medication use: 

A. Initiate therapy with medications that have the highest level of evidence-based efficacy. 
B. Initiate therapy with the lowest effective dose of the drug. Increase it slowly until clinical benefits are achieved 

in the absence of, or until limited by, adverse events. 
C. Give each drug an adequate trial. It may take 2 to 3 months to achieve clinical benefit. 
D. Avoid interfering medications (e.g., overuse of acute medications). 
E.     Use of a long-acting formulation may improve compliance. 

2. Evaluation: 
A. Monitor the patient’s headache through a headache diary. 
B. Re-evaluate therapy. If after 3 to 6 months headaches are well controlled, consider tapering or discontinuing 

treatment.  
3. Take coexisting conditions into account. Some (comorbid/coexisting) conditions are more common in persons with 

migraine: stroke, myocardial infarction, Raynaud’s phenomenon, epilepsy, affective and anxiety disorders. These 
conditions present both treatment opportunities and limitations: 

A. Select a drug that will treat the coexistent condition and migraine, if possible. 
B. Establish that the treatments being used for migraine are not contraindicated for the coexistent disease. 
C. Establish that the treatments being used for coexistent conditions do not exacerbate migraine. 
D. Beware of all drug interactions. 
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4. Direct special attention to women who are pregnant or want to become pregnant. Preventive medications may have 
teratogenic effects. If treatment is absolutely necessary, select a treatment with the lowest risk of adverse effects to 
the fetus. 

5. Many migraine patients try nonpharmacologic treatment to manage their headaches before they begin drug therapy or 
concurrently with drug therapy. Behavioral treatments are classified into three broad categories: relaxation training, 
biofeedback therapy, and cognitive-behavioral training (stress-management training). Physical treatment includes 
acupuncture, cervical manipulation, and mobilization therapy. These are treatment options for headache sufferers 
who have one or more of the following characteristics: 

A. Patient preference for nonpharmacologic interventions 
B. Poor tolerance to specific pharmacologic treatments 
C. Medical contraindications for specific pharmacologic treatments 
D. Insufficient or no response to pharmacologic treatment 
E.     Pregnancy, planned pregnancy, or nursing 
F.     History of long-term, frequent, or excessive use of analgesic or acute medications that can aggravate headache 

problems (or lead to decreased responsiveness to other pharmacotherapies) 
G. Significant stress or deficient stress-coping skills 

      
Cognitive and behavioral treatment recommendations. 
• Relaxation training, thermal biofeedback combined with relaxation training, electromyographic biofeedback, and 

cognitive-behavioral therapy may be considered as treatment options for prevention of migraine (Grade A). Specific 
recommendations regarding which of these to use for specific patients cannot be made. 

• Behavioral therapy may be combined with preventive drug therapy to achieve additional clinical improvement for 
migraine relief (Grade B). 

• Evidence-based treatment recommendations regarding the use of hypnosis, acupuncture, transcutaneous electrical 
nerve stimulation, chiropractic or osteopathic cervical manipulation, occlusal adjustment, and hyperbaric oxygen as 
preventive or acute therapy for migraine are not yet possible. 

 
Pharmacologic preventive therapy.  

Individual medications have been put into treatment groups based on their established clinical efficacy, significant 
adverse events, safety profile, and clinical experience of the US Headache Consortium participants: 

Group 1. Medications with proven high efficacy and mild to moderate adverse events. 
Group 2. Medications with lower efficacy (i.e., limited number of studies, studies reporting conflicting results, 

efficacy suggesting only “modest” improvement) and mild to moderate adverse events. 
Group 3. Medication use based on opinion, not randomized controlled trials. 
a) Low to moderate adverse events 
b) Frequent or severe adverse events (or safety concerns) or complex management issues 
Group 4. Medication with proven efficacy but frequent or severe adverse events (or safety concerns), or complex 

management issues. 
Group 5. Medications proven to have limited or no efficacy. 

 
Conclusion. The evidence-based analysis on the role of neuroimaging in migraine and the efficacy and safety of migraine 
therapies is one of the first and most extensive cooperative projects available for creating practice parameters across 
disciplines. These four evidence-based reviews reflect the high level of concern physicians have for the migraine patient, 
and the need for improving care across disciplines. These guidelines are intended to improve care and outcomes for all 
migraine sufferers. Hopefully, these evidence-based treatment guidelines for the migraine patient will be widely 
disseminated and provide a basis for future outcomes research. 
 
Disclaimer. This statement is provided as an educational service of the American Academy of Neurology. It is based on 
an assessment of current scientific and clinical information. It is not intended to include all possible proper methods of 
care for a particular neurologic problem or all legitimate criteria for choosing to use a specific procedure. Neither is it 
intended to exclude any reasonable alternative methodologies. The AAN recognizes that specific patient care decisions 
are the prerogative of the patient and the physician caring for the patient, based on all of the circumstances involved. 
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Appendix 2 
Levels of evidence 

Level I. Independent, blind comparison with a “gold standard” of anatomy, physiology, diagnosis, or prognosis among a large 
number of consecutive patients suspected of having the target condition. 

Level II. Independent, blind comparison with a “gold standard” among a small number of consecutive patients suspected of having 
the target condition. 

Level III. Independent, blind comparison with a “gold standard” among nonconsecutive patients suspected of having the target 
condition. 

Level IV: Included studies that did not meet criteria for at least Level III evidence. 
 
Strength of evidence (quality of evidence) 

Grade A. Multiple well-designed randomized clinical trials, directly relevant to the recommendation, yielded a consistent pattern 
of findings. 

Grade B. Some evidence from randomized clinical trials supported the recommendation, but the scientific support was not 
optimal. For instance, few randomized trials existed, the trials that did exist were somewhat inconsistent, or the trials were not directly 
relevant to the recommendation. An example of the last point would be the case where trials were conducted using a study group that 
differed from the target group of the recommendation. 

Grade C. The US Headache Consortium achieved consensus on the recommendation in the absence of relevant randomized 
controlled trials. 
 
Scientific effect measures 

0 The medication is ineffective or harmful. 
+ The effect of the medication is either not statistically or not clinically significant (i.e., less than the minimal clinically significant 

benefit). 
++ The effect of the medication is statistically significant and exceeds the minimally clinically significant benefit. 
+++ The effect is statistically significant and far exceeds the minimally clinically significant benefit. 

 
Clinical impression of effect 

0 Ineffective: most people get no improvement. 
+ Somewhat effective: few people get clinically significant improvement. 
++ Effective: some people get clinically significant improvement. 
+++ Very effective: most people get clinically significant improvement. 
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Preventive
Migraine Treatment

Stephen D. Silberstein, MD, FAAN, FACP

ABSTRACT
Purpose of Review: This article reviews the evidence base for the preventive treatment
of migraine.
Recent Findings: Evidence-based guidelines for the preventive treatment of mi-
graine have recently been published by the American Academy of Neurology (AAN)
and the Canadian Headache Society (CHS), providing valuable guidance for clinicians.
Strong evidence exists to support the use of metoprolol, timolol, propranolol, dival-
proex sodium, sodium valproate, and topiramate for migraine prevention, according to
the AAN. Based on best available evidence, adverse event profile, and expert con-
sensus, topiramate, propranolol, nadolol, metoprolol, amitriptyline, gabapentin, candesartan,
Petasites (butterbur), riboflavin, coenzyme Q10, and magnesium citrate received a
strong recommendation for use from the CHS.
Summary: Migraine preventive drug treatments are underutilized in clinical practice.
Principles of preventive treatment are important to improve compliance, minimize side
effects, and improve patient outcomes. Choice of preventive treatment of migraine
should be based on the presence of comorbid and coexistent illness, patient prefer-
ence, reproductive potential and planning, and best available evidence.

Continuum (Minneap Minn) 2015;21(4):973–989.

INTRODUCTION
Migraine is a chronic neurologic disease
that varies in its frequency, severity, and
impact on patients’ quality of life. A treat-
ment plan should consider not only the
patient’s diagnosis, symptoms, and co-
existent or comorbid conditions, but also
the patient’s expectations, needs, and
goals.1 Effective migraine treatment be-
gins with making an accurate diagnosis,
ruling out alternate causes, ordering ap-
propriate studies, and addressing the
headache’s impact on the patient2; edu-
cating the patient with regard to treat-
ment options, side effect profile, duration
of therapy, and expectations for improve-
ment; and developing a treatment plan
that considers coincidental and comor-
bid conditions.3 Comorbidity is the pre-
sence of two or more disorders, the
association of which is more likely than

would occur by chance. Conditions that
occur in patients with migraine with a
higher prevalence than coincidence in-
clude stroke, comorbid pain disorders,
angina, patent foramen ovale (aura), epi-
lepsy, and certain psychiatric disorders,
which include depression, mania, anxi-
ety, and panic disorder.

The pharmacologic treatment of
migraine may be acute (abortive) or pre-
ventive (prophylactic), and patients with
frequent severe headaches require both
approaches. Preventive therapy is used
to reduce the frequency, duration, or
severity of attacks. Additional benefits
may include enhancement of response
to acute treatments, improvement of a
patient’s ability to function, and reduc-
tion of disability.3 Preventive treatment
may also result in reduction of health
care costs.4
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IMPACT OF
PREVENTIVE TREATMENT
Silberstein and colleagues4 found that
the addition of migraine preventive drug
therapy to therapy that consisted of only
an acute medication was effective in re-
ducing resource consumption. During
the second 6 months after the initial pre-
ventive medication, as compared with
the 6 months preceding preventive ther-
apy, migraine diagnosisYrelated office
and other outpatient visits decreased by
51.1%, emergency department visits with
a migraine diagnosis decreased 81.8%,
CT scansdecreased75.0%,MRIs decreased
88.2%, and other migraine medication
dispensements decreased 14.1%.4

The cost and consumption of triptan
medications is also an important factor
and has been evaluated after the addi-
tion of preventive medication. Silberstein
and colleagues evaluated the medical re-
source utilization and overall cost of care
among patients treated with topiramate
for migraine prevention in a commercially
insuredpopulation that included2645plan
members. Topiramate utilization was as-
sociated with significantly less triptan uti-
lization. In addition, in postindex period 1,
results showed a 46% decrease in emer-
gency department visits, a 39% decrease
in diagnostic procedures (eg, CT scans
and MRIs), and a 33% decrease in hos-
pital admissions; physician office visits
were unchanged. In postindex period 2,
results showed a 46% decrease in emer-
gency department visits, a 72% decrease
in diagnostic procedures, a 61% decrease
in hospital admissions, and a 35% dec-
rease in physician office visits.5

Several studies have examined the im-
pact of migraine prevention therapy on pa-
tients’ quality of life. These have included
specific therapies, such as topiramate, as
well as more far-reaching assessment.
Using the SF-36 Health Survey6 to exam-
ine quality of life, studies showed highly
statistically significant changes across the

range of scores with as little as 6 months
of treatment.7,8 With a migraine-specific
quality-of-life assessment, broad improve-
ments of at least moderate size and an ef-
fect that persisted over a prolongedperiod
of observationwere found across domains.9

PRINCIPLES OF
PREVENTIVE TREATMENT
Preventive treatment can be preemptive,
short term, or maintenance. Preemptive
treatment is used when a known head-
ache trigger exists, such as exercise or
sexual activity. Patients can be instructed
to pretreat prior to the exposure or ac-
tivity. For example, a single dose of
indomethacin can be used to prevent
exercise-induced migraine. Short-term
prevention is used when patients are un-
dergoing a time-limited exposure to a
provoking factor, such as ascent to a high
altitude or menstruation. These patients
can be treated with daily medication just
before and during the exposure. For ex-
ample, the perimenstrual use of a non-
steroidal anti-inflammatory drug (NSAID)
or triptan for 3 to 5 days may prevent the
emergence of menstrually related mi-
graine. Maintenance prevention is used
when patients need ongoing treatment.

Recent US, Canadian, and European
guidelines10Y15 have established the cir-
cumstances under which migraine pre-
ventive treatment should be considered.
(Refer toAppendix A and Appendix B for
summaries of the American Academy of
Neurology’s evidence-based guidelines
for clinicians). These guidelines include:

& Recurring migraine attacks that
significantly interfere with a patient’s
quality of life and daily routine
despite trigger management,
appropriate use of acutemedications,
and lifestyle modification strategies

& Frequent headaches (four or more
attacks per month or eight or
more headache days per month)
because of the risk of chronicmigraine
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& Failure of, contraindication to,
overuse of, or troublesome side
effects from acute medications

& Patient preference, that is, the
desire to have as few acute
attacks as possible

& Presence of certain migraine
conditions: hemiplegic migraine;
basilar migraine (now called
migraine with brainstem aura);
frequent, prolonged, or
uncomfortable aura symptoms;
or migrainous infarction

A preventive migraine drug is con-
sidered successful if it reduces migraine
attack frequency or days by at least 50%
within 3months. As illustrated inCase 2-1,
additional benefits include reduced attack
duration or severity, enhanced response
to acute treatments, improved ability to
function, and reduced disability. Accord-
ing to the American Migraine Prevalence
and Prevention (AMPP) Study, 38.8% of
patients with migraine should be con-
sidered for (13.1%) or offered (25.7%)
preventive migraine therapy.16 Unfortu-

nately, the underutilization of migraine
preventivemedications is underscored by
the fact that only 13% of all patients with
migraine currently use preventive therapy
to control their attacks.11

The following classes of medications
are used for migraine prevention: anti-
epileptic drugs, antidepressants, beta-
blockers, calcium channel antagonists,
serotonin antagonists, botulinum neu-
rotoxins, NSAIDs, and others (including
riboflavin, magnesium, and Petasites). A
drug is chosen based on its efficacy, its
adverse event profile, the patient’s pre-
ference, and the presence of any coex-
istent or comorbid conditions. Preventive
drugs with the best proven efficacy for
migraine are certain beta-blockers, di-
valproex sodium, and topiramate. The
chosen drug should have the best risk-
to-benefit ratio for the individual patient
and, where possible, take advantage of
the drug’s side effect profile. An under-
weight patient would be a candidate for
one of the medications that commonly
produce weight gain, such as a tricyclic

KEY POINTS

h A preventive migraine
drug is considered
successful if it reduces
migraine attack
frequency or days by
at least 50% within
3 months.

h Migraine preventive
drugs with the
best proven efficacy are
certain beta-blockers,
divalproex sodium,
and topiramate.

Case 2-1
A 24-year-old university student presented with chronic daily headache. He had a history of migraine
that began in high school while he was a varsity football player. The frequency of his attacks
increased after starting college. He attributed the increase in frequency to the sleep deprivation and
stress that came with taking 18 credits to graduate. Most of the headaches were moderate or severe,
and while sumatriptan 100 mg helped, it took about 5 hours before he got significant relief and the
headache often came back the next day. He was using sumatriptan 100 mg on about 12 days per month.
He had no significant past medical history or family history. His neurologic examination was normal.

He was started on topiramate 15 mg at bedtime, and the dose was titrated to 50 mg 2 times a day
over the course of 6 weeks. There was a reduction in headache days to about 18 days per month.
Importantly, the duration of attacks was reduced to less than 60 minutes after taking sumatriptan
100 mg. Moreover, he had only required three tablets of sumatriptan per month as the severity
of each attack was reduced. Other attacks were treated with over-the-counter ibuprofen 600 mg.
After 3 months of treatment, he was experiencing only about one headache per week and
using sumatriptan 2 times per month.

Comment. This case illustrates the potential for effective preventive medication to reduce headache
frequency, acute medication consumption, and duration and severity of attacks. It also illustrates
the importance of continuing treatment even if the initial response is considered ‘‘partial,’’ ie, absence
of a 50% reduction in frequency of headache. Headache duration and severity are important
considerations, and significant decrease in these end points can lead to a dramatic reduction in
disability and improved ability to function.
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antidepressant; in contrast, one would
try to avoid these drugs and consider
topiramate when the patient is over-
weight. Tertiary tricyclic antidepressants
that have a sedating effect would be
useful at bedtime for patients with in-
somnia. Older patients with cardiac
disease or patients with significant hypo-
tension may not be able to use tricyclic
antidepressants, calcium channel blockers,
or beta-blockers, but could use divalproex
sodium or topiramate.

General Principles for Instituting
Preventive Therapy
The following principles will help in-
crease the chances of successful pre-
ventive treatment:

& Start the chosen drug at a low dose
and increase it slowly until therapeutic
effects develop, the ceiling dose
is reached, or adverse events
become intolerable.

& Consider comorbidity and coexistent
illnesses in drug choice. Conditions
comorbid with migraine are shown
in Table 2-1.

& Avoid exacerbating, overused, and
contraindicated drugs (because of
coexistent or comorbid illnesses).

& Give each treatment an adequate
trial. A full therapeutic trial may take
2 to 6 months before the maximal
response to a treatment is evident.
Case 2-2 demonstrates the benefits
of an adequate course of preventive
treatment at an adequate dose.

& Set realistic goals. Success is
defined as a 50% reduction in
attack frequency or headache days,
a significant decrease in attack
duration, or an improved response
to acute medication.

& Reevaluate therapy; migraine
may improve or remit independent
of treatment.

& Be sure that a woman of
childbearing age is aware of any

possible risks and avoid preventive
drugs if at all possible in anticipation
of and during pregnancy.

& To maximize compliance, involve
patients in their care. Discuss the
rationale for a particular treatment,
when and how to use it, and what
adverse events are likely. Address
patient expectations, and set
realistic goals.

KEY POINT

h A full therapeutic trial
may take 2 to 6 months
before the maximal
response to a preventive
migraine treatment
is evident.

TABLE 2-1 Migraine Comorbid
Disease

b Cardiovascular

Angina/myocardial infarction

Raynaud disease

Atrial septaldefects, pulmonary
arteriovenous malformations

Mitral valve prolapse

Patent foramen ovale
(migraine with aura)

Stroke

b Psychiatric

Bipolar disorder

Depression

Generalized anxiety disorder

Panic disorder

b Neurologic

Bell’s palsy?

Epilepsy

Fibromyalgia

Positional vertigo

Restless legs syndrome

b Gastrointestinal

Irritable bowel syndrome

Peptic ulcer disease?

b Other

Allergies

Asthma
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& Set realistic expectations
regarding adverse events. Most
are self-limited and dose
dependent, and patients should
be encouraged to tolerate the early
adverse events that may develop
when a new medication is started.

While monotherapy is a treatment
goal and taking advantage of comorbid
or coexistent illness may facilitate treat-
ment of both disorders with a single
drug, limitations exist to using a single
medication to treat two illnesses. Giving
a single medication may not treat two
different conditions optimally; although
one of the conditionsmay be adequately
treated, the second illness may require a
higher or lower dose, and, therefore, a
risk exists that the second illness is not
being adequately treated. Therapeutic
independence may be needed should
monotherapy fail. Avoiding drug inter-
actions or increased adverse events is a
primary concern when using polyphar-
macy. Polytherapymay enable therapeu-

tic adjustments based on the status of
each illness. For example, tricyclic anti-
depressants are often recommended for
patients withmigraine and depression.20

However, appropriate management of
depression often requires higher doses
of tricyclic antidepressants, which may
be associated with more adverse events.
A better approach might be to treat the
depression with a selective serotonin re-
uptake inhibitor (SSRI) or serotonin nor-
epinephrine reuptake inhibitor (SNRI)
and to treat the migraine with an anti-
epileptic drug. Migraine and epilepsy
may both be controlled with an anti-
epileptic drug, such as topiramate or
divalproex sodium, which are also the
drugs of choice for the patient with mi-
graine and bipolar illness. When indi-
viduals have more than one disease,
certain categories of treatment may be
relatively contraindicated. For example,
beta-blockers should be usedwith caution
for the patient withmigraine and depres-
sion, while tricyclic antidepressants or

Case 2-2
A 35-year-old mother of two presented for an evaluation for migraine. Her migraine attacks began at
the age of 13 but were infrequent until the birth of her second child 3 years ago. Attacks occurred
about 2 times per week, but she was never without some type of headache every day. On average, her
ability to function was impaired or impossible on 20 days per month. She also had a history of
postpartum depression, which had not responded to fluoxetine 20mg per day or bupropion 75mg per day.
Her Migraine Disability Assessment (MIDAS)17 score was 80, Patient Health Questionnaire (PHQ-9)18

was 13, and Generalized Anxiety Disorder 7-Item Scale (GAD-7)19 was 4. She was started on amitriptyline
25 mg nightly at bedtime, which was continued for 1 month but then discontinued because of
sedation and constipation. She was switched to nortriptyline at a dose of 10 mg, and the dose was
titrated to 75 mg at bedtime over the course of 2 months. After 3 months on 75 mg, she was tolerating
the medication and experiencing only 10 headache days per month, her MIDAS score dropped to 18,
and only half of the headaches were moderately severe, and those responded promptly with rizatriptan
10 mg. However, depression persisted, and her PHQ-9 score was still elevated (12). She was started
on venlafaxine and titrated to a dose of 75 mg 2 times a day over 1 month. She reported a significant
improvement in her mood.

Comment. This case illustrates several of the key principles in the preventive treatment of migraine.
Switching from a tertiary to secondary amine may be better tolerated. Starting at a low dose and
titrating the dose very slowly minimizes side effects and improves adherence, and continuing treatment
for at least 2 to 3 months after the target dose is achieved is important to determine maximal efficacy.
Moreover, a single drug (nortriptyline) failed to adequately treat both the depression and migraine.
Therefore, the addition of an additional antidepressant, including one shown to be effective formigraine
prevention (venlafaxine), may be necessary.
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neurolepticsmay lower the seizure thresh-
old and should be used with caution for
the patient with migraine and epilepsy.

Although monotherapy is preferred,
it often does not yield the desired ther-
apeutic effect, and it may be necessary
to combine preventivemedications. The
need for selective treatment of two dis-
orders is illustrated inCase 2-2, in which
a tricyclic antidepressant alone was in-
adequate to manage both migraine and
major depression. Antidepressants are
often used with beta-blockers or calcium
channel blockers, and topiramate or di-
valproex sodium may be used in combi-
nation with any of these medications.

Guidelines for Stopping
Preventive Therapy
Preventive migraine therapy should be
stopped when:

& The patient develops intolerable
adverse events or a severe
drug reaction.

& The drug does not demonstrate
even partial efficacy after 2 months
of therapy and disorders such as
acute medication overuse have
been eliminated.

& The patient has shown significant
benefit. If the headaches are well
controlled for at least 6 months,
slowly taper and, if possible,
discontinue the drug.

Preventive treatment is often recom-
mended for 6 to 9months, but until now,
no randomized placebo-controlled trials
have been performed to investigate mi-
graine frequency after the preventive
treatment has been discontinued. Diener
and colleagues21 assessed 818 patients
with migraine who were treated with
topiramate for 6 months to see the ef-
fects of topiramate discontinuation. Pa-
tients received topiramate in a 26-week
open-label phase. They were then ran-
domly assigned to continue topiramate
or switch to placebo for a 26-week
double-blind phase. Of the 559 patients

who completed the open-label phase,
514 entered the double-blind phase and
were assigned to topiramate (n = 255)
or placebo (n = 259). The mean in-
crease in number of migraine days was
greater in the placebo group (1.19 days
in 4 weeks, 95% confidence interval 0.71
to 1.66; PG.0001) than in the topiramate
group (0.10, confidence interval Y0.36 to
0.56; P=.5756). Patients in the placebo
group had a greater number of days on
acute medication than did those in the
topiramate group (mean difference be-
tween groups 0.95, confidence interval
Y1.49 to Y0.41; P=.0007). Sustained ben-
efit was reported after topiramate was
discontinued, although the number of
migraine days did increase. In a subse-
quent analysis of this study, no factors
were identified that predicted consistent
relapse after withdrawal of topiramate
therapy.22 While the authors did find
evidence that the likelihood of sustained
relapse was higher when the initial re-
sponse tomigraine preventive treatment
was more pronounced, the same effect
was found in the placebo group, leading
the authors to speculate that this obser-
vation likely reflected ‘‘regression to the
mean.’’ Wöber and colleagues found that
75% of patients developed increasedmi-
graine frequency after flunarizine or beta-
blockerswere stopped.23 Relapse occurred
on average 6 months after cessation of
the medication. These findings suggest
that patientsmay relapse after the discon-
tinuation of preventive treatment; pa-
tients should be cautioned in this regard
and followed carefully for escalating
attack frequency. It is unclear which
factors increase the risk of relapse or
sustained remission.

SPECIFIC MIGRAINE
PREVENTIVE AGENTS
Specific migraine preventive agents and
their classification per American Academy
of Neurology (AAN) evidence guide-
lines are listed in Table 2-2. (Refer to

KEY POINTS

h Although monotherapy
for migraine prevention
is preferred, it often
does not yield the
desired therapeutic effect,
and it may be necessary
to combine preventive
medications.

h Patients may relapse
after the discontinuation
of preventive migraine
treatment; patients
should be cautioned in
this regard and followed
carefully for escalating
attack frequency. It is
unclear which factors
increase the risk of relapse
or sustained remission.
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TABLE 2-2 Classification of Migraine Preventive Therapies (Available in the United States)
a

Level A:
Medications With
Established Efficacy
(Q2 Class I Trials)

Level B:
Medications Are
Probably Effective
(1 Class I or 2
Class II Studies)

Level C:
Medications Are
Possibly Effective
(1 Class II Study)

Level U:
Inadequate or
Conflicting Data to
Support or Refute
Medication Use

Other:
Medications That
Are Established
as Possibly or
Probably Ineffective

Antiepileptic drugs Antidepressants/
SSRI/SNRI/TCA

ACE inhibitors Carbonic anhydrase
inhibitor

Established as not
effective

Divalproex sodium Amitriptyline Lisinopril Acetazolamide Antiepileptic drugs

Sodium valproate Venlafaxine Angiotensin
receptor blockers

Antithrombotics Lamotrigine

Topiramate Beta-blockers Candesartan Acenocoumarol Probably not effective

Beta-blockers Atenololb "-Agonists Coumadin Clomipramineb

Metoprolol Nadololb Clonidineb Picotamide Possibly not effective

Propranolol Triptans (MRMc) Guanfacineb Antidepressants/
SSRI/SNRI

Acebutololb

Timololb Naratriptanc Antiepileptic Drugs Fluvoxamineb Clonazepamb

Triptans (MRMc) Zolmitriptanc Carbamazepineb Fluoxetine Nabumetoneb

Frovatriptanc Beta-blockers Antiepileptic drugs Oxcarbazepine

Nebivolol Gabapentin Telmisartan

Pindololb TCAs

Antihistamines Protriptylineb

Cyproheptadine Beta-blockers

Bisoprololb

Ca++ blockers

Nicardipineb

Nifedipineb

Nimodipine

Verapamil

Direct vascular smooth
muscle relaxants

Cyclandelate

SSRI = selective serotonin reuptake inhibitor; SNRI = serotonin norepinephrine reuptake inhibitor; TCA = tricyclic antidepressant; ACE =
angiotensin-converting enzyme; MRM = menstrually related migraine; Ca++ blockers = calcium channel blockers.
a Modified with permission from Silberstein SD, et al, Neurology.12 B 2012 American Academy of Neurology. www.neurology.org/
content/78/17/1337.long.

b Classification based on original guideline and new evidence not found for this report.
c For short-term prophylaxis of menstrually related migraine.
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Appendix A for a summary of the AAN’s
evidence-based guideline for clinicians,
Appendix C for the AAN classification of
evidence for the rating of a therapeutic
study, and Appendix D for the classifi-
cation of recommendations.)

Beta-Blockers for the
Prevention of Migraine
Beta/blockers are the most widely used
class of drugs in prophylactic migraine
treatment and are about 50% effective
in producing a greater than 50% reduc-
tion in attack frequency. Table 2-3 lists
beta-blockers and dosages used for the
prevention of migraine. Evidence has
consistently demonstrated the efficacy of
the nonselective beta-blocker propran-
olol and of the selective beta1-blocker
metoprolol. Atenolol, bisoprolol, nadolol,
and timolol are also likely to be effective.
Beta-blockers with intrinsic sympatho-
mimetic activity (eg, acebutolol, alprenolol,
oxprenolol, pindolol) are not effective
for migraine prevention.

The combination of propranolol and
topiramate versus topiramate alone was
examined as a preventive treatment for
chronic migraine in the National Insti-
tute of Neurological Diseases and Stroke
(NINDS) Clinical Research Collaboration
ChronicMigraineTreatmentTrial (CMTT).
This was a randomized double-blind
placebo-controlled parallel study to ex-
amine the safety and efficacy of topiramate
(up to 100 mg per day) and propranolol
(up to 240 mg per day long-acting for-
mulation) taken in combination, com-
pared with treatment with topiramate
(up to 100mg per day) and placebo. The
trial was terminated in September 2010,
when an interim analysis determined
that the combination of topiramate
and propranolol offered no additional
advantage over topiramate alone.24,25

Contraindications to the use of beta-
blockers for the treatment of migraine
include asthma and chronic obstructive
lung disease, atrioventricular conduction

defects, Raynaud disease, peripheral vas-
cular disease, and severediabetesmellitus.
All beta-blockers can produce behavioral
adverseevents, suchas drowsiness, fatigue,
lethargy, sleep disorders, nightmares,
depression, memory disturbance, and
hallucinations.26 Other potential adverse
events include gastrointestinal symptoms,
decreased exercise tolerance, hypoten-
sion, bradycardia, and impotence. Al-
though stroke has been reported to occur
after patients with migraine with aura
were started on beta-blockers, neither
an absolute nor a relative contraindica-
tion to their use by patients withmigraine,
either with or without aura, exists.

Antidepressant Medication for
Migraine Prevention
Antidepressants consist of a number of
different drug classeswith differentmech-
anismsof action. Although themechanism
by which antidepressants work to pre-
vent migraine headache is uncertain, it
does not result from treating latent or
undiagnosed depression. Antidepressants
are useful in treating many chronic pain
states, including headache, independent
of the presence of depression, and the
response occurs sooner and at lower dos-
ages than that expected for an antide-
pressant effect. In animal pain models,
antidepressants potentiate the effects of
coadministered opioids. The antide-
pressants that are clinically effective in
headache prevention either inhibit nor-
epinephrine and 5-hydroxytryptamine
(5-HT) reuptake or are antagonists at the
5-hydroxytryptamine 2 (5-HT2) receptors.

Tricyclic antidepressants. Tricyclic
antidepressants are used for migraine
prevention; however, only one tricyclic
antidepressant (amitriptyline) has proven
efficacy in migraine.

Thedosagerange for tricyclic antidepres-
sants is wide andmust be individualized.
Amitriptyline and doxepin are sedating.
Patients with coexistent depression may
require higher doses of these drugs to

KEY POINT

h Beta-blockers are the
most widely used class
of drugs in prophylactic
migraine treatment and
are about 50% effective
in producing a greater
than 50% reduction in
attack frequency.
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treat underlying depression. Start with a
low dose of the chosen tricyclic anti-
depressant at bedtime, except when
using protriptyline, which should be ad-
ministered in themorning (since protrip-
tyline has alerting properties). If the
tricyclic antidepressant is too sedating,
switch from a tertiary tricyclic antide-
pressant (eg, amitriptyline, doxepin) to
a secondary tricyclic antidepressant (eg,
nortriptyline, protriptyline). Adverse events
are common with tricyclic antidepres-
sant use. Antimuscarinic adverse events
include dry mouth, a metallic taste, epi-
gastric distress, constipation, dizziness,
mental confusion, tachycardia, palpita-

tions, blurred vision, and urinary reten-
tion. Other adverse events include weight
gain (rarely seen with protriptyline), or-
thostatic hypotension, reflex tachycardia,
palpitations, QT interval prolongation,
decreased seizure threshold, and seda-
tion.Antidepressant treatmentmaychange
depression to hypomania or frankmania
(particularly in bipolar patients). Older
patientsmaydevelopconfusionordelirium.
The antimuscarinic and antiadrenergic
effects of these agentsmaypose increased
risks for cardiac conduction abnormalities,
especially in the elderly, and these pa-
tients should be carefully monitored or
other agents considered.

KEY POINT

h If the tricyclic antidepressant
being used for migraine
prevention is too sedating,
switch from a tertiary
tricyclic antidepressant
(eg, amitriptyline, doxepin)
to a secondary tricyclic
antidepressant (eg,
nortriptyline, protriptyline).

TABLE 2-3 Beta-Blockers and Antidepressants in the Preventive Treatment of Migraine

Class and Agent Daily Dose Comments

Beta-blockers

Atenolol 50Y200 mg Use 1 or 2 times/d
Fewer side effects than propranolol

Metoprolol 100Y200 mg Use the short-acting form 2 times/d
Use the long-acting form once daily

Nadolol 20Y160 mg Use once daily
Fewer side effects than propranolol
Long half-life

Propranolol 40Y240 mg Use the short-acting form 2 or 3 times/d
Use the long-acting form once daily
1Y2 mg/kg in children

Timolol 20Y60 mg Use 2 times/d
Short half-life

Antidepressants (tertiary amines)

Amitriptyline 10Y200 mg Start at 10 mg at bedtime

Doxepin 10Y200 mg Start at 10 mg at bedtime

Antidepressants (secondary amines)

Nortriptyline 10Y150 mg Start at 10 mg at bedtime
If insomnia occurs, take early in the morning

Protriptyline 5Y60 mg Start at 5 mg in the morning

Serotonin Norepinephrine Reuptake Inhibitors

Venlafaxine 75Y225 mg Start at 37.5 mg in the morning
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Selective serotonin reuptake inhib-
itors and serotonin norepinephrine re-
uptake inhibitors. Evidence for the use
of SSRIs or other antidepressants for mi-
graine prevention is mixed and overall
poor. The efficacy analysis summarized
in the Agency for Health Care Policy and
Research (AHCPR) Evidence Report did
not indicate a clear benefit of the racemic
mixture of fluoxetine over placebo.26 One
class II study showed fluoxetine (racemic)
was significantly better than placebo for
migraine prevention, but the results were
not duplicated in a second study.

Other antidepressants not effective in
placebo-controlled trialswereclomipramine
and sertraline; for other antidepressants,
only open or nonYplacebo-controlled
trials are available. Because their tolera-
bility profile is superior to that of tricyclic
antidepressants, SSRIs may be helpful
for patients with comorbid depression.
The most common adverse events in-
clude sexual dysfunction, anxiety, ner-
vousness, insomnia, drowsiness, fatigue,
tremor, sweating, anorexia, nausea, vomit-
ing, anddizzinessor lightheadedness. The
combination of an SSRI and a tricyclic
antidepressant can be beneficial in treat-
ing refractory depression and, in the
author’s experience, resistant cases of
migraine. Some combinations require
the tricyclic antidepressant dose to be ad-
justed, because tricyclic antidepressant
plasma levels may significantly increase.

Venlafaxine, a selective serotonin
and norepinephrine reuptake inhibitor,
has been shown to be effective.27 Ad-
verse events include insomnia, nervous-
ness, mydriasis, and seizures.

Calcium Channel Antagonists
for the Prevention of Migraine
Table 2-4 lists selected calcium channel
blockers used for the preventive treat-
ment of migraine. Data from older studies
regarding verapamil, nimodipine, nicar-
dipine, diltiazem, cyclandelate, and other
nonselective calcium channel antagonists

have not shown superiority over placebo
in well-designed clinical trials, and these
medications cannot be recommended
for migraine prophylaxis.

Antiepileptic Drugs for the
Prevention of Migraine
Antiepileptic drugs are increasingly recom-
mended formigraine prevention because
of well-conducted placebo-controlled
trials (Table 2-4). It is important for the
clinician to recognize that most antiepi-
leptic drugs may substantially interfere
with the efficacy of oral contraceptives,with
the exception of valproic acid, topiramate
(dose less than200mgperday), zonisamide,
gabapentin, pregabalin, and levetiracetam,
among others.

Gabapentin. Gabapentin (1800 mg per
day to 2400mg per day) showed efficacy
in a placebo-controlled double-blind
trial only when a modified intent-to-treat
analysis was used. Another double-blind
placebo-controlled trial showed positive
results; however, the ability to draw
conclusions from the placebo-controlled
studies is limited because of their meth-
odologic and analytical limitations. Recent
reviews, including a Cochrane review,28

conclude that further evaluation of gaba-
pentin in migraine prophylaxis is war-
ranted in order to inform clinical practice.

Silberstein and colleagues29 conducted
a randomized double-blind placebo-
controlled trial of gabapentin enacarbil,
a transported prodrug of gabapentin that
provides sustained dose-proportional
exposure to gabapentin. No statistically
significant difference between active treat-
ment and placebo was found.

Valproic acid. Valproic acid is a simple
8-carbon, 2-chain fatty acid. Divalproex
sodium (approved by the US Food and
Drug Administration [FDA] for the treat-
ment of migraine ) is a combination of
valproic acid and sodium valproate. Sev-
eral subsequent randomized placebo-
controlled studies have confirmed its
efficacy, with responder rates ranging

KEY POINT

h Evidence for the use of
selective serotonin
reuptake inhibitors or
other antidepressants for
migraine prevention is
mixed and overall poor.
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between 43% and 48% with dosages
ranging from 500mg per day to 1500mg
per day. Extended-release (ER) divalproex
sodiumhas also been shown to be effec-
tive for migraine prevention, and com-
pliance and side effect profile may be
more favorable with this formulation.
Since the 2000 AAN guideline30 was pub-
lished, one double-blind randomized
class I placebo-controlled 12-week trial
showed divalproex sodium ER was su-
perior to placebo without significant dif-
ferences between groups in the number
of treatment-emergent adverse events.

Clinical context. In most headache
trials, patients taking divalproex sodium
or sodium valproate reported no more
adverse events than those on placebo.
However, weight gain has been clinically
observed with the long-term use of di-

valproex sodium. Nausea, vomiting, and
gastrointestinal distress are the most
common adverse events; their incidence
decreases, however, particularly after
6 months. Tremor and alopecia can,
however, occur later. Treatment with
these agents requires careful follow-up
and testing because of the risk of pan-
creatitis, liver failure, teratogenicity,
and thrombocytopenia and other blood
dyscrasias. In addition to well-known ter-
atogenic effects, including neural tube
defects, the FDA recently issued an alert
to health care providers and patients
that medications including and related
to valproate acid can cause decreased IQ
scores in children whose mothers took
themedication during pregnancy. These
drugs are contraindicated and should
never be used by pregnant women for

KEY POINT

h In addition to
well-known teratogenic
effects, including neural
tube defects, the US
Food and Drug
Administration recently
issued an alert to health
care providers and
patients that medications
including and related to
sodium valproate can
cause decreased IQ
scores in children
whose mothers took
the medication
during pregnancy.

TABLE 2-4 Selected Calcium Channel Blockers and Selected Antiepileptic Drugs in the
Preventive Treatment of Migraine

Class and Agent Daily Dose Comments

Selected Calcium Channel Blockers

Verapamil 120Y480 mg Start 80 mg 2 or 3 times/d
Sustained release can be given
1 or 2 times/d

Flunarizinea 5Y10 mg Take at bedtime
Weight gain is the most common adverse effect

Selected Antiepileptic Drugs

Carbamazepine 600Y1200 mg 3 times/d

Gabapentin 600Y3600 mg

Topiramate 50Y200 mg Start 15Y25 mg at bedtime
Increase 15Y25 mg per week
Attempt to reach 50Y100 mg
Increase further if necessary
Associated with weight loss, not weight gain

Valproate/divalproex 500Y2000 mg Start 250Y500 mg
Monitor valproic acid levels if compliance is
an issue
Maximum dose is 60 mg/kg/d

a Flunarizine is not available in the United States.
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the prevention of migraine headaches.
In fact, in women of childbearing poten-
tial, sodium valproate and all related
drugs should be used with extreme cau-
tion. Hyperandrogenism, polycystic ovary
syndrome, and obesity are of concern in
young women with epilepsy who use
valproate. Absolute contraindications
are pregnancy (valproic acid/divalproex
sodium are pregnancy category X) and
a history of a hepatic disorder or pan-
creatitis. Other contraindications are
thrombocytopenia, pancytopenia, and
bleeding disorders.

Topiramate. Topiramate and dival-
proex sodium are the only two antiepi-
leptic drugs that have FDA approval for
migraine prevention. Topiramate is not
associated with significant reductions
in estrogen exposure at doses below
200 mg per day. At doses above 200 mg
per day, there may be a dose-related
reduction in exposure to the estrogen
component of oral contraceptives.

Four class I studies and seven class II
studies report that topiramate (50mgper
day to 200 mg per day) is effective in
migraine prevention. It is comparable to
amitriptyline in efficacy.31 Topiramate’s
most common adverse event is pares-
thesia; other common adverse events are
difficulty with concentration andmemory,
language problems, fatigue, decreased
appetite, nausea, diarrhea, kidney stones,
weight decrease, taste perversion, hy-
poesthesia, and abdominal pain. In the
migraine trials, body weight was re-
duced an average of 2.3% in the 50-mg
group, 3.2% in the 100-mg group, and
3.8% in the 200-mg group. Renal calculi
can occur with topiramate use. The re-
ported incidence is about 1.5%, rep-
resenting a twofold to fourfold increase
over the estimated occurrence in the
general population. A very rare adverse
event is acute myopia associated with
secondary angle-closure glaucoma. No
cases of this condition were reported in
the clinical studies. Oligohidrosis has

been reported in association with an ele-
vation in body temperature; most re-
ports have involved children. A risk for
hyperchloremic non-anion gap meta-
bolic acidosis has also been described
during topiramate treatment. In 2011,
the FDAnotified health care professionals
and patients of an increased risk of de-
velopment of cleft lip and cleft palate
(oral clefts) in infants born to women
who were treated with topiramate dur-
ing pregnancy. Because of new human
data that show an increased risk for oral
clefts, topiramate is being placed in preg-
nancy category D, which means positive
evidence of human fetal risk exists based
on human data.

Lamotrigine. Although open-label
studies have suggested that lamotrigine
may have a select role in the treatment
of patients withmigraine with frequent or
prolonged aura, results from a placebo-
controlled study inmigrainewithout aura
were negative.32 Both lamotrigine and
topiramatemay have a special role in the
treatment of migraine with aura.

Other Drugs for the Prevention
of Migraine
Other drugs used for the prevention of
migraine include angiotensin-converting
enzyme inhibitors, angiotensin II recep-
tor antagonists, histamines, antihista-
mines, leukotriene receptor antagonists,
aspirin and other NSAIDS, medicinal
herbs, and vitamins (Table 2-5).

Angiotensin-converting enzyme in-
hibitors and angiotensin II receptor
antagonists. Schrader and colleagues33

conducted a double-blind placebo-
controlled crossover study of lisinopril,
an angiotensin-converting enzyme inhib-
itor, in migraine prophylaxis. Days with
migraine were reduced by at least 50%
in 14 participants for active treatment
versus placebo and in 17 patients for ac-
tive treatment versus run-in period. Days
withmigraine were fewer by at least 50%
in 14 participants for active treatment

KEY POINTS

h Topiramate and dival-
proex sodium are the
only two antiepileptic
drugs that have US Food
and Drug Administration
approval for migraine
prevention.

h Topiramate is being
placed in pregnancy
category D, which means
positive evidence of
human fetal risk exists
based on human data.
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versus placebo. Tronvik and colleagues34

performed a randomized double-blind
placebo-controlled crossover study of
candesartan (16 mg), an angiotensin II
receptor blocker, in migraine preven-
tion. In a 12-week period, themean num-
ber of days with headache was 18.5 with
placebo versus 13.6 with candesartan
(P=.001) in the intention-to-treat anal-
ysis (n = 57). The number of cande-
sartan responders (reduction of 50%
or more compared with placebo) was
18 of 57 (31.6%) for days with head-
ache and 23 of 57 (40.4%) for days with
migraine. Adverse events were similar
in the two periods. In this study, the
angiotensin II receptor blocker cande-
sartan was effective, with a tolerability
profile comparable with that of placebo.

A second randomized triple-blind
double-crossover placebo-controlled trial
with propranolol as an active compara-
tor confirmed the preventive efficacy of
candesartan.35 Candesartan was noninferior
to propranolol. The proportion of re-
sponders was significantly higher on
candesartan (43%) and propranolol (40%)
than on placebo (23%) (PG.025 and PG.050,
respectively). The authors concluded that
candesartan 16 mg per day is effective for

migraine prevention, with an effect size
similar to propranolol 160 mg per day.

In a single class II placebo-controlled
trial, telmisartan 80 mg per day did not
show a significant difference from pla-
cebo for reduction in migraine days
(Y1.65 versus Y1.14).36

Histamines/antihistamines/leukotriene
receptor antagonists. The2012AANguide-
line includes studies of histamines,
antihistamines, and leukotriene receptor
antagonists for migraine prevention.13

Histamine. Three class II single-center
studies (all from the same center) show
the efficacy of histamine for migraine
prevention.N-"-methyl histamine (1 ng
to 10 ng 2 times a week) subcutaneous
injections reduced attack frequency from
baseline as comparedwith placebo.37 His-
taminewas statistically superior to placebo
at all treatment visits through 12weeks for
reduction inmigraine frequency, severity,
and duration (PG.0001). Transient itching
at the injection site was the only reported
adverse effect, but it did not reach signif-
icance. In a second class II study, histamine
was shown to be as effective as sodium
valproate in reducing attack frequency
and better than sodium valproate in re-
ducing headache duration and intensity.

TABLE 2-5 Miscellaneous Medications in the Preventive Treatment
of Migraine

Agent Daily Dose Comments

Angiotensin-converting
enzyme and angiotensin
receptor antagonists

Lisinopril 10Y40 mg Positive small controlled trial

Candesartan 16Y32 mg Positive small controlled trial

Feverfew 50Y300 mg Controversial evidence

Riboflavin 400 mg Positive small controlled trial

Coenzyme Q10 300 mg Two positive controlled trials

Magnesium citrate 400Y600 mg Controversial evidence
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A third study reported the efficacy of his-
tamine in migraine prevention as com-
paredwith topiramate. Topiramate 100mg
per day was compared with histamine
(1 ng to 10 ng 2 times a week subcutane-
ous), and both active treatments showed
improvement over baseline measures for
attack frequency, intensity, and use of res-
cue medication.38 Eleven percent of sub-
jects (5 of 45) treated with histamine
withdrew from the histamine group be-
cause they were not satisfied with the
speed of results, although no adverse
events were reported. A few subjects
reported transitory burning and itching
at the injection site. Similar adverse events
and withdrawal rates (for slow reaction
speed) were reported for the sodium
valproate study. Histamine subcutane-
ous was associated with transitory burn-
ing and itching at the injection site.

Cyproheptadine. Cyproheptadine, an
antagonist at the 5-HT2, histamine H1,
and muscarinic cholinergic receptors, is
widely used in the prophylactic treatment
ofmigraine in children. Cyproheptadine is
available as 4-mg tablets. The total dose
ranges from 12 mg per day to 36 mg
per day (given 2 to 3 times per day or at
bedtime). Common adverse events are
sedation and weight gain; dry mouth,
nausea, lightheadedness, ankle edema,
aching legs, and diarrhea are less common.
Cyproheptadine may inhibit growth in
children and reverse the effects of SSRIs.
A single class II study showed cyprohep-
tadine (4 mg per day) was as effective as
propranolol (80 mg per day) in reducing
migraine frequency and severity.39

Montelukast. One class I study of
montelukast (20mg per day) formigraine
prevention reported no significant differ-
ence between treatments in the percent-
age of patients with a greater than 50%
decrease in migraine attack frequency
permonth (15.4% formontelukast versus
10.3% for placebo).

Aspirin and other nonsteroidal anti-
inflammatory drugs. The efficacy of

NSAIDs for migraine prevention was re-
ported in the original AAN guideline,30

including 23 controlled trials of 10 dif-
ferent NSAIDs that showed amodest but
significant benefit for naproxen sodium,
with similar trends for flurbiprofen,
ketoprofen, and mefenamic acid. In
the guideline, studies of aspirin had con-
flicting results. Since the original report,
two additional class II studies have been
reported. Aspirin was found to be as effec-
tive asmetoprolol formigraine prevention.
In a second study, aspirin 100 mg per day,
in combinationwith vitamin E600 IUevery
other day, was compared with placebo in
combination with vitamin E.40 No differ-
ences were noted between aspirin and
placebo treatments formigraine frequency
or severity at 12 months or 36 months.

Medicinal herbs and vitamins. Medic-
inal herbs and vitamins used for mi-
graine prevention are listed in Table 2-5
and discussed in the article ‘‘Nutraceutical
and Other Modalities for the Treatment
of Headache’’ by Stewart J. Tepper, MD,
FAHS, in this issue of .

CANADIAN HEADACHE
SOCIETY GUIDELINES FOR
MIGRAINE PREVENTION
A comprehensive series of guidelines
for migraine prevention were also devel-
oped by the Canadian Headache Society.
Randomized double-blind controlled
trials and relevant Cochrane reviewswere
graded according to criteria developed
by theUSPreventive ServicesTask Force.14

The principles of the Grading of Recom-
mendations Assessment, Development
and Evaluation (GRADE) Working Group
Recommendations were used to develop
expert consensus that incorporated
the best available evidence, side effect
profile, and migraine characteristics, and
comorbid and coexisting disorders were
used to develop final recommenda-
tions for drug selection. In this guide-
line, topiramate, propranolol, nadolol,
metoprolol, amitriptyline, gabapentin,

986 www.ContinuumJournal.com August 2015

Preventive Migraine Treatment

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



candesartan, butterbur, riboflavin, coen-
zymeQ10, andmagnesiumcitrate received
a strong recommendation for use, while
divalproex sodium, flunarizine, pizotifen,
venlafaxine, verapamil, and lisinopril re-
ceived a weak recommendation. Clini-
cians should exercise caution when
considering the use of butterbur given
the recent concerns regarding the po-
tential for hepatic toxicity (refer to the
article ‘‘Nutraceutical and Other Modal-
ities for the Treatment of Headache’’ by
Stewart J. Tepper, MD, FAHS, in this
issue of ).

TRENDS
Calcitonin Gene-Related
Peptide Antibodies
Calcitonin gene-related peptide (CGRP)
is an important emergingmigraine target.
CGRP is a potent vasodilator and impor-
tant neurotransmitter in the trigemino-
vascular system. CGRP is released during
migraine attacks and inhibited after pain
relief occurs with triptans; when infused
systemically, it triggers a migraine attack.
Multiple human monoclonal antibodies
that specifically target either humanCGRP
or its receptor have been generated, and
the results of two randomized placebo-
controlled phase 2 trials have been pub-
lished. A single IVdoseof ALD403 1000mg
per day, a genetically engineered hu-
manized anti-CGRP IgG1 antibody, was
effective for migraine prevention with
no safety concerns noted.41 Similar ef-
ficacy and tolerability results were seen
with LY2951742, a fully humanized mo-
noclonal antibody to CGRP delivered sub-
cutaneously every 2 weeks over a 3-month
period.42 Both ALD403 and LY2951742
have long terminal half-lives (31 and
28 days, respectively), so dosing frequency
should improve compliance; because of
the high target specificity and metabo-
lism to constitutive amino acids, off-target
and systemic toxicity are not anticipated,
making monoclonal CGRP antibodies a
very attractive option should these pre-

liminary efficacy and safety findings be
duplicated in phase 3 trials.

CONCLUSION
Preventive therapy plays an important
role in migraine management. When a
preventive medication is added, attack
frequency may be reduced and response
to acute treatment improved, which can
result in reduced health care resource
utilization and improved quality of life.
Despite research suggesting that a large
percentage of patients with migraine are
candidates for prevention, only a frac-
tion of these patients are receiving or
have ever received preventive migraine
medication.

Many preventive medications are
available, and guidelines for their selec-
tion and use have been established. Since
comorbid medical and psychological
illnesses are prevalent in patients with
migraine, onemust consider comorbidity
when choosing preventive drugs. How-
ever, optimal treatment of migraine and
a comorbid disorder may require the
use of two different medications.

No biological markers or clinical char-
acteristics are predictive of response to a
particular migraine preventive medica-
tion. The impact of prevention on the
natural history of migraine remains to
be fully investigated.
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Abstract

Cannabis, or marijuana, has been used for centuries for both symptomatic and prophylactic treatment of migraine. It was highly esteemed
as a headache remedy by the most prominent physicians of the age between 1874 and 1942, remaining part of the Western pharmacopoeia
for this indication even into the mid-twentieth century. Current ethnobotanical and anecdotal references continue to refer to its efficacy for
this malady, while biochemical studies of THC and anandamide have provided a scientific basis for such treatment. The author believes that
controlled clinical trials ofCannabisin acute migraine treatment are warranted. 1998 International Association for the Study of Pain.
Published by Elsevier Science B.V.
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1. Introduction

One of the basic tenets of medical history is that remedies
fall in and out of favor. Once supplanted, most pharmaceu-
ticals fail to re-attain a position of prominence. Very few are
popular for many decades.

Not many physicians today are aware of the prominence
that Cannabisdrugs once held in medical practice. Pro-
blems with quality control and an association with per-
ceived dangerous effects sounded the death knell for
Cannabisas a recognized Western therapy. Other medicines
that are far more potentially damaging thanCannabis
remain in our pharmocopeias because of recognized medi-
cal indications: opiates for pain control, amphetamines for
narcolepsy and attention deficit hyperactivity disorder, etc.
Thalidomide, which was banned due to its role in birth
defects, may be effecting a therapeutic revival. Even the
lowly leech is once again the object of serious medical
investigation.

This study will examine the history ofCannabisuse for
one indication, that of headache treatment, its scientific

rationale, and possible future as an alternative therapeutic
agent.

2. Historical and ethnobotanical usage of Cannabis in
migraine treatment

Headaches have likely afflicted man throughout history.
Archeological records substantiate an ancient association
between man and the plant genusCannabis, plant family,
Cannabaceae. Its botanical origin has been debated to be as
far east as China, but most experts suspect it to be in Central
Asia, possibly in the Pamir Plains (Camp, 1936). Some
botanists have maintainedCannabisas monotypic genus,
while others (Schultes et al., 1974) have provided convin-
cing documentation of threeCannabis species:sativa,
indica,andruderalis.All contain the psychoactive chemical
delta-9-tetrahydrocannabinol (THC) in varying degree.

Use ofCannabisfibers to make hemp has been documen-
ted as early as 4000 BC by Carbon-14 dating (Li, 1974), and
that use has been maintained continuously up to the present
day. Its seed grain was an ancient human foodstuff, which
may have lead to an early recognition of its medicinal use.
The first records of the latter seem to be in thePên-tsao
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Ching, a traditional herbal written down in the first two
centuries AD, but said to be based on the oral traditions
passed down from the Emperor Sheˆn-nung in the third mil-
lenium BC. The text noted that the plant fruits ‘if taken in
excess will produce hallucinations’ (literally ‘seeing dev-
ils’) (Li, 1974).

TheZend-Avesta, the holy book of Zoroastrianism, which
survives only in fragments, dating from around 600 BC in
Persia, alludes to the use ofBangain a medical context, and
it is identified as hemp by the translator (Darmsteter, 1895).

The classical Greek literature also documents knowledge
of the inebriating actions ofCannabis.Herodotus, circa 450
BC, described how the Scythians set up tents, heated stones
and threwCannabisseeds or flowering tops upon them to
create a vapor, and ‘the Scythians, delighted, shout for joy’.
The Greek physicians Dioscorides and Galen expounded on
medical indications, mainly gastrointestinal (Brunner,
1977).

The Atharva Vedaof India, dated to between 1400 and
2000 BC referred to a sacred grass,bhang, and medicinal
references toCannabiswere cited by Susrata in the sixth to
seventh centuries AD (Chopra and Chopra, 1957) and
included indication for its use for headache (Dwarakanath,
1965).

O’Shaughnessy introduced the medical use ofCannabis
indica, or ‘Indian hemp’, to the West in 1839 (Walton,
1938; Mikuriya, 1973). His treatise on the subject supported
the utility of an extract in patients suffering from rabies,
cholera, tetanus, and infantile convulsions.

Throughout the latter half of the nineteenth century,
many prominent physicians in Europe and North America
advocated the use of extracts ofCannabis indicafor the
symptomatic and preventive treatment of headache. Propo-
nents included Weir Mitchell in 1874, E.J. Waring in 1874,
Hobart Hare in 1887, Sir William Gowers in 1888, J.R.
Reynolds in 1890, J.B. Mattison in 1891, and others (Wal-
ton, 1938; Mikuriya, 1973).Cannabiswas included in the
mainstream pharmacopeias in Britain and America for this
indication.

As late as 1915, Sir William Osler, the acknowledged
father of modern medicine, stated of migraine treatment
(Osler and McCrae, 1915), ‘Cannabis indicais probably
the most satisfactory remedy. Seguin recommends a pro-
longed course’. This statement supports its use for both
acute and prophylactic treatment of migraine.

In 1916, in a quotation attributed to Dr. Dixon, Professor
of Pharmacology, Kings’ College, and the University of
Cambridge (Ratnam, 1916), reference is specifically made
to the therapeutic effects of smokedCannabisfor headache
treatment. He stated, ‘In cases where immediate effect is
desired, the drug should be smoked, the fumes being drawn
through water. In fits of depression, mental fatigue, nervous
headache, feelings of fatigue disappear and the subject is
able to continue his work refreshed and soothed’.

In the years that followed,Cannabiscame to be perceived
as a drug of abuse, smoked by certain classes of people as

‘marijuana’ or ‘marihuana’. Nevertheless, it retained adher-
ents for a variety of medical indications, throughout the
early decades of the twentieth century. In 1938 Robert Wal-
ton published a comprehensive review ofCannabis, with
botanical, historical, chemical and political discussions
(Walton, 1938). After discussing the abuse issue, he stated
his belief that the political action that had rendered mari-
juana illegal in the USA in 1937 (and which the American
Medical Association vigorously opposed), should not serve
to prohibit further medical use and scientific investigation of
Cannabis’ possible applications. Walton referred to 12
major authorities on its efficacy for migraine, and only
one detractor.

In 1941,Cannabispreparations were dropped from the
United States Pharmacopeia (U.S.P.), but the following
year, the editor of theJournal of the American Medical
Associationstill advocated oral preparations ofCannabis
in treatment of menstrual (catamenial) migraine (Fishbein,
1942). This practitioner seemed to preferCannabisto ergo-
tamine tartrate, which remains in the migraine armamentar-
ium, some 55 years later.

Thus,Cannabiswas touted in eight consecutive decades
in the mainstream Western medical literature as a, or the,
primary treatment for migraine.

As late as 1957, despite governmental controls in that
country,Cannabisdrugs retained a role in the indigenous
medicine of India (Chopra and Chopra, 1957), and other
countries.

In the 1960s marijuana moved to center stage of Western
consciousness, and attained a degree of notoriety sufficient
to render medical usage inconceivable to most. Medical
research has resumed only recently, spurred on by anecdotal
reports of patients who serendipitously discovered its ben-
efits on their maladies.

3. Modern research developments on Cannabis

In 1974, the first of several studies appeared examining
issues of pain relief with Cannabis (Noyes and Baram,
1974). This article examined five case studies of patients
who volitionally experimented with the substance to treat
painful conditions. Three had chronic headaches, and found
relief by smokingCannabisthat was comparable, or super-
ior to ergotamine tartrate and aspirin.

One subsequent study ofCannabispertained to pain tol-
erance in an experimental protocol (Milstein et al., 1975). A
statistically significant increase in pain threshold was
observed after smokingCannabis in both naive (8%
increase) and experienced subjects (16% increase).

Another trial involved oral THC in cancer patients
(Noyes et al., 1975a). They observed a trend toward pain
relief with escalating doses significant to theP , 0.001
level. The peak effect occurred at three hours with doses
of 10 and 15 mg, but not until 5 h after ingestion of 20
mg.
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Subsequently, the analgesic effect of THC was compared
to codeine (Noyes et al., 1975b). In essence, 10 mg of oral
THC vs. 60 mg of codeine, and 20 mg of THC vs. 120 mg of
codeine relieved the subjective pain burden of patients by
similar decrements. The effects of 10 mg of THC were well
tolerated, but at 20 mg, sedation and psychic disturbances
bothered many of the elderlyCannabis-naive subjects.

In the 1980s more comprehensive data on pharmacologi-
cal effects ofCannabisand its derivative, THC became
available. In 1983, research with varying potencies of
smokedCannabisdemonstrated some correlation between
serum THC levels and subjective ‘high’ (Chiang and Bar-
nett, 1984). Additionally, experimental subjects were able to
distinguish the potency of the various samples with accu-
racy.

In a forensic review (Mason et al., 1985), the issue of
marijuana’s effect on driving was addressed, and it was
indicated that isolated reports of adverse outcomes second-
ary to impairment byCannabisas a sole inebriant were rare.
The authors concluded that there was no suitable correlation
between plasma or blood levels of THC and the degree of
apparent impairment a human might exhibit.

In 1986 the journalPharmacological Reviewsdevoted an
entire issue toCannabisand cannabinoids. In ‘‘Cellular
Effects of Cannabinoids’’ (Martin, 1986), the author noted
their analgesic properties, but reported that the mode of
action was not blocked by naloxone, and seemed to work
independently of opioid mechanisms.

Another article examined pharmacokinetics (Agurell et
al., 1986). Many facets were presented, including their find-
ings that smoking a standard marijuana cigarette destroyed
30% of available THC.

The final article of the issue was entitled ‘‘Health Aspects
of Cannabis’’ (Hollister, 1986). Pertinent points made
included dose delivery efficiency of THC by inhalation of
10% in marijuana-naive vs. 23% in experience smokers.
Oral bioavailability for THC was only about 6%, and
onset of effects was not seen for 30–120 min.

Smoking of massiveCannabisdoses daily for a pro-
longed period produced lower intraocular pressure, serum
testosterone levels, and airway narrowing, but no chromo-
somal aberrations, or impairment of immune responses were
noted (Cohen, 1976).

Other ‘marijuana myths’ were unsupported by careful
review of the literature. While aggravation of pre-existing
psychotic conditions by marijuana use was documented, no
cause and effect relationship was noted. Similarly, chronic
use studies in Jamaica (Comitas, 1976), revealed no deficits
in worker motivation or production. Two studies of brain
computerized tomography (CT scan) refuted prior claims of
heavy use producing cerebral atrophy (Co et al., 1977;
Kuehnle et al., 1977).

With respect to behavior, Hollister refuted the tenet that
depictedCannabisas a contributor to violent and aggressive
behavior. Concerning addiction, he noted minimal withdra-
wal symptoms of nausea, vomiting, diarrhea, and tremors in

some experimental subjects after very heavy chronic usage.
Such effects were brief and self-limited.

The next year, an article entitled ‘Marijuana and
Migraine’ (El-Mallakh, 1987), presented three cases in
which abrupt cessation of frequent, prolonged, daily mari-
juana smoking were followed by migraine attacks. One
patient noted subsequent remission of headaches with epi-
sodic marijuana use, while conventional drugs successfully
treated the others. The author hypothesized that THC’s per-
ipheral vasoconstrictive actions in rats, or its action to mini-
mize serotonin release from the platelets of human
migraineurs (Volfe et al., 1985), might explain its actions.

In 1988 action was initiated through the DEA to reclas-
sify marijuana to Schedule 2, potentially making it available
for prescription to patients. The DEA administrative law
judge, Francis Young, reviewed a tremendous amount of
testimony from patients, scientists, and politicians in render-
ing his ruling (Young, 1988). Although a medical indication
of marijuana for migraine was not considered, its use was
approved as an anti-emetic, an anti-spasticity drug in multi-
ple sclerosis and paraplegia, while its utilization in glau-
coma was considered reasonable. He stated, ‘By any
measure of rational analysis marijuana can be safely used
within a supervised routine of medical care’.

In 1992, a study examined subjective preferences of
experimental subjects smokingCannabis, or ingesting oral
THC (Chait and Zacny, 1992). Ten subjects in two trials
preferred smoking activeCannabisover placebo, while 10
of 11 preferred oral THC to placebo. These results call into
serious question the plausibility of true blinding with pla-
cebo preparations in prospective therapeutic drug studies of
marijuana, especially when smoked.

A more profound understanding ofCannabis, THC, and
their actions in the brain has occurred with the discovery of
an endogenous cannabinoid in the human brain, arachido-
nylethanolamide, named anandamide, from the Sanskrit
word ananda, or ‘bliss’ (Devane et al., 1992). This ligand
inhibits cyclic AMP in its target cells, which are widespread
throughout the brain, but demonstrate a predilection for
areas involved with nociception (Herkenham, 1993). The
exact physiological role of anandamide is unclear, but pre-
liminary tests of its behavioral effects reveal actions similar
to those of THC (Fride and Mechoulam, 1993).

Additional research sheds light on possible mechanisms
of therapeutic action of the cannabinoids on migraine. An
inhibitory effect of anandamide and other cannabinoid ago-
nists on rat serotonin type 3 (5-HT3) receptors was demon-
strated (Fan, 1995). This receptor has been implicated as a
mediator of emetic and pain responses. In 1996, a study in
rats demonstrated antinociceptive effects of delta-9-THC
and other cannabinoids in the periaqueductal gray matter
(Lichtman et al., 1996). The PAG has been frequently
cited as a likely anatomic area for migraine generation
(Goadsby and Gundlach, 1991).

The understanding thatCannabisand THC effect their
actions through natural cerebral biochemical processes has
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intensified the public debate on medical benefits of mari-
juana. In 1993, a book entitledMarihuana: The Forbidden
Medicine(Grinspoon and Bakalar, 1993) examined a vari-
ety of claims for ailments treated by marijuana, and includ-
ed an entire section on migraine. One clinical vignette dis-
cussed at length the medical odyssey of a migraineur
through failures with standard pharmaceuticals, and ulti-
mate preference for small doses of smoked marijuana for
symptom control.

The editor of theBritish Medical Journal(Smith, 1995)
recently wrote an editorial espousing moderation in the drug
war. TheJournal of the American Medical Associationpub-
lished a supportive commentary in 1995 (Grinspoon and
Bakalar, 1995). The author rated the respiratory risks potent
medical marijuana as low, and pointed out the contradiction
of the Schedule 2 status of synthetic THC, dronabinol, while
its natural source, marijuana remained a Schedule 1 product,
and thus unavailable for legal use to patients who might
prefer its easier dose titration. Grinspoon raised as a theo-
retical possibility the synergistic effects of the whole plant
and its components as compared to pure THC.

The American Journal of Public Healthissued its plea
(AJPH, 1996), to allow access to medical marijuana as an
Investigational New Drug (IND).

The Australian government (Hall et al., 1995) recently
compiled a recent exhaustive review of sequelae ofCanna-
bisuse. In the summary, it states the following acute effects:

Anxiety, dysphoria, panic and paranoia, especially in
naive users;
Cognitive impairment, especially of attention and
memory, for the duration of intoxication;
Psychomotor impairment, and probably an increased
risk of accident if an intoxicated person attempts to
drive a motor vehicle, or operate machinery;
An increased risk of experiencing psychotic symptoms
among those who are vulnerable because of personal
or family history of psychosis;
An increased risk of low birth weight babies if canna-
bis is used during pregnancy.

In a current review of over 65 000 patient records in an
HMO (Sidney et al., 1997), little effect of smokedCannabis
was seen on morbidity and mortality of non-AIDS patients.

Surely, not all in the medical establishment are convinced
of the relative safety or benefit ofCannabisfor medical
usage. In a recent review (Voth and Schwartz, 1997) the
authors concluded, ‘The evidence does not support the
reclassification of crude marijuana as a prescribable medi-
cine’. However, their study was far from comprehensive,
confining itself to the clinical issues of nausea, appetite
stimulation, glaucoma, and spasticity. Methodologically, it
was flawed in that only the medical literature from 1975 to
1996 was screened, an era during which it was quite difficult
to initiate research seeking to support medical indications
for Cannabis. These authors did not examine migraine as an
indication for Cannabisusage, nor did they review the

extensive literature of the past. The debate on the subject
of ‘medical marijuana’ has extended to the World Wide
Web, and includes myriad postings with anecdotal attesta-
tions of efficacy for a variety of indications.

Various investigators have examined the roles of differ-
ent smoke delivery systems (Gieringer, 1996). From these
studies, it is clear that vaporization of marijuana makes it
possible to deliver even high doses of THC to the lungs of a
prospective patient far below the flash point of theCannabis
leaf, eliminating a fair amount of smoke, containing tar and
other possible carcinogens. However, the marijuana joint
was about as effective as any examined smoking device,
including waterpipes, in providing a favorable ratio of
THC to tar and other by-products of smoking. A standar-
dized smoking procedure for use ofCannabisin medical
research has been developed (Foltin et al., 1988).

Suppository preparations ofCannabishave been used to
advantage in the past, and may be an acceptable form of
administration for the migraineur, although dose titration
would be less available.

4. Discussion

Despite the development of serotonin 1D-agonist medi-
cations, migraine remains a serious public health issue. An
estimated 23 million Americans suffer severe migraine. Of
these, 25% have four or more episodes per month, and 35%
have one to three severe headaches each month (Stewart et
al., 1992). In economic terms, the impact of migraine is
enormous: an estimated 14% of females, and 8% of males
missed a portion of, or an entire day of work or school in one
month (Linet et al., 1989). Migraine has been estimated to
account for an economic impact of US$1.2 to $17.2 billion
annually in the USA in terms of lost productivity (Lipton
and Stewart, 1993).

In 1990 studies were published outlining the biochemical
basis of migraine treatment in serotonin receptor pharma-
cology (Peroutka, 1990). It was this research that led to the
development of the first drugs active on serotonin receptor
subtypes, sumatriptan, and ondansetron.

However, despite the justifiable success of sumatriptan in
treating acute migraine, problems remain. Although rapidly
active subcutaneously, its oral absorption is relatively slow,
and often unreliable in the migraineur. Sumatriptan and its
analogs are ineffective when administered in the ‘aura
phase’ of classic migraine (Ferrari and Saxena, 1995). Addi-
tionally, headache recurrence after ‘triptan’ 5-HT1D agonist
agents is a not infrequent occurrence. Unfortunately, repe-
titive dosing, and development of agents with longer half-
lives does not seem to avert the issue (Ferrari and Saxena,
1995).

Another curiosity in the development of sumatriptan is its
relative inability to pass the blood–brain barrier. Once
more, the development of newer agents with improved cen-
tral nervous system penetration has not necessarily
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improved efficacy, but does increase the likelihood of side
effects, such as chest and throat tightness, numbness, tin-
gling, anxiety, etc. (Ferrari and Saxena, 1995; Mathew,
1997). Ultimately disappointing, none of the triptan drugs
seems to exert any benefit on the frequency of migraine
incidence, unlike dihydroergotamine, which has degree of
prophylactic benefit.

Thus, it is the author’s contention that this group of
agents, though impressive, may represent somewhat of a
‘therapeutic dead end’. Especially considering the large per-
centages of migraineurs who either fail to respond to the
triptans, or cannot tolerate them, there seems to be definite
need for alternative treatment agents.

The author believes that the issue of medical marijuana,
and its possible role in migraine treatment deserves proper
scientific examination, both biochemically and clinically.

Results of controlled clinical trials may be valuable for
migraineurs and professionals who treat them because there
is a strong need for additional medications that will effec-
tively this condition in its acute state. At this time, the best
available medication, injected sumatriptan (Imitrex) has
been ineffective in up to 30% of patients, or has produced
undesirable side effects for up to 66% when administered
subcutaneously (Mathew, 1997). The available evidence
seems to suggest that smokedCannabiswould be a far
safer alternative than butorphanol nasal spray (Stadol-NS),
which, heretofore, has been an unscheduled drug approved
in the USA for migraine treatment despite its addictive
potential and unfavorable side effect profile (Fisher and
Glass, 1997).

5. Conclusions

1. Cannabis, whether ingested or smoked, has a long his-
tory of reportedly safe and effective use in the treatment
and prophylaxis of migraine.

2. Cannabishas a mild but definite analgesic effect in its
own right.

3. Cannabisseems to affect nociceptive processes in the
brain, and may interact with serotonergic and other path-
ways implicated in migraine.

4. Cannabisis reportedly an effective anti-emetic, a useful
property in migraine treatment.

5. Cannabis, even when abused, has mild addiction poten-
tial, and seems to be safe in moderate doses, particularly
under the supervision of a physician.

6. Cannabis’ primary problem as a medicine lies in its
possible pulmonary effects, which seem to be minimal
in occasional, intermittent use.

7. Cannabis, when inhaled, is rapidly active, obviates the
need for gastrointestinal absorption (impaired markedly
in migraine), and may be titrated to the medical require-
ment of the patient for symptomatic relief.

8. Cannabisdelivered by pyrolysis in the form a marijuana
cigarette, or ‘joint’, presents the hypothetical potential

for quick, effective parenteral treatment of acute
migraine.

In closing, a quotation seems pertinent (Schultes, 1973):

There can be no doubt that a plant that has been in
partnership with man since the beginnings of agricul-
tural efforts, that has served man in so many ways,
and that, under the searchlight of modern chemical
study, has yielded many new and interesting com-
pounds will continue to be a part of man’s economy.
It would be a luxury that we could ill afford if we
allowed prejudices, resulting from the abuse ofCan-
nabis, to deter scientists from learning as much as
possible about this ancient and mysterious plant.
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In this mini-review, we summarize recent discoveries and present new hypotheses
on the role of cannabinoids in controlling trigeminal nociceptive system underlying
migraine pain. Individual sections of this review cover key aspects of this topic, such
as: (i) the current knowledge on the endocannabinoid system (ECS) with emphasis on
expression of its components in migraine related structures; (ii) distinguishing peripheral
from central site of action of cannabinoids, (iii) proposed mechanisms of migraine pain
and control of nociceptive traffic by cannabinoids at the level of meninges and in
brainstem, (iv) therapeutic targeting in migraine of monoacylglycerol lipase and fatty
acid amide hydrolase, enzymes which control the level of endocannabinoids; (v) dual
(possibly opposing) actions of cannabinoids via anti-nociceptive CB1 and CB2 and
pro-nociceptive TRPV1 receptors. We explore the cannabinoid-mediated mechanisms
in the frame of the Clinical Endocannabinoid Deficiency (CECD) hypothesis, which
implies reduced tone of endocannabinoids in migraine patients. We further discuss
the control of cortical excitability by cannabinoids via inhibition of cortical spreading
depression (CSD) underlying the migraine aura. Finally, we present our view on
perspectives of Cannabis-derived (extracted or synthetized marijuana components) or
novel endocannabinoid therapeutics in migraine treatment.

Keywords: migraine, cannabinoids, CGRP, nociception, marijuana, cannabinoid receptor, TRPV1

INTRODUCTION

Migraine is a debilitating disorder most commonly characterized by a unilateral hemicranial
pulsating headache often accompanied by a great variety of other symptoms such as sensory
disturbances and nausea (Pavlovic et al., 2014; Russo, 2016). The full list of migraine criteria
is provided in the latest version of Headache Classification (ICHD-3 beta, 2013). Due to its
high prevalence and disruptive nature, the mechanisms contributing to migraine headache have
been intensely studied over many decades but remain debatable. The current consensus states
that migraine pain is caused by lowering of the threshold of nociceptive signal processing in
response to release of pro-inflammatory agents. Migraine attack’s initiation has been linked to
both environmental and hormonal triggers (Pavlovic et al., 2014), which lead to pathophysiological
changes due to a sterile neurogenic inflammation in meninges and activation of trigeminal sensory
nerves (Pietrobon and Moskowitz, 2013; Gouveia-Figueira et al., 2017).

The multifaceted nature of migraine makes it difficult to define the exact criteria for clinical
assessment, and may underlie the vast variability in the ways in which migraine patients
respond to existing modes of treatment. Additionally, many of the anti-migraine therapies carry
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adverse effects, a challenge which has caused discontinuation
of research and development of potential anti-migraine drugs
(Russo, 2015). For these reasons, introduction of new, more
inclusive and effective modes of therapy is urgently needed.

Different parts of Cannabis sativa plant have been utilized
for centuries in treatment of multitude of health conditions,
and consumption of this plant is often associated with
psychotropic effects such as mood fluctuations, intoxication,
euphoria, increased heart rate, physical dependence upon
long-term use, and cognitive impairment (Niyuhire et al.,
2007). Regarding migraine pathology, the vital characteristics
justifying the proposed use of medical cannabis include
anticonvulsive (Rosenberg et al., 2015), analgesic, antiemetic
(Parker et al., 2011), and anti-inflammatory effects (Nagarkatti
et al., 2009). Mainly due to their potent analgesic action,
marijuana-derived exogenous cannabinoids are currently being
used for symptomatic and prophylactic treatment in many
pain conditions (Oláh et al., 2017), including migraine-
associated pain (Chakrabarti et al., 2015). The use of exogenous
cannabinoids has been greatly debated as a mode of therapy
during past years, but the recent changes in legislation have
facilitated their use in several countries. Following the push
by the public for increasing cannabinoid availability, the
demand for research on cannabinoid substances has also
escalated.

This review aims to take a look at the recent publications
on the effectiveness and safety of cannabinoid-based migraine
treatment, as well as studies of the mechanisms underlying
therapeutic effects of these compounds. Based on our experience
in experimental studies of migraine, we discuss our own and
other available data on the potential applications of cannabinoid
therapy in migraine treatment.

ENDOCANNABINOID SYSTEM:
EXOGENOUS AND ENDOGENOUS
AGONISTS

Endocannabinoid system (ECS) is a comprehensive signaling
system present in virtually every cell type and playing a critical
role in maintaining body homoeostasis (Aizpurua-Olaizola
et al., 2017). ECS’ numerous components include the enzymes
responsible for synthesis of endocannabinoids (eCBs), specific
receptors of eCBs, and the post-activity neutralizing pathways
(Marco et al., 2012). Here we provide only a short overview of
this complex system related to discussion of migraine pathology.

To date, several major and many less explored components
of the ECS have been identified (Chakrabarti et al., 2015).
The most prevalent eCBs are 2-arachidonoylglycerol (2-AG)
and arachidonoylethanolamine (anandamide, AEA) (Figure 1).
Overall, 2-AG is considered the primary signaling molecule and is
abundantly expressed throughout the brain (Sugiura et al., 2002).
The action of eCBs is mimicked by the main pharmacological
components of marijuana, namely phytocannabinoids (pCBs),
including the psychotropic 19-tetrahydrocannabinol (THC) and
the non-psychotropic cannabidiol (CBD) (Oláh et al., 2017;
Figure 1).

The ECS signals are relayed primarily by two receptors: type 1
cannabinoid receptor (CB1), which is one of the most abundant
G-protein coupled receptor in the brain (Smith et al., 2017),
and type 2 cannabinoid receptor (CB2), which is functionally
related to CB1 but is expressed primarily in peripheral tissues
(Chakrabarti et al., 2015). Both CB1 and CB2 are natively
activated by eCBs 2-AG and AEA, but they also respond to
binding of pCBs. Thus, THC is thought to act primarily via its
potent activation of CB1 and CB2. The mechanism of action is
less clear for CBD, which has been reported to affect more than
65 discrete molecular targets and to have varied effects outside of
ECS (Bih et al., 2015).

One important issue remaining unsolved is how exactly eCBs
are released from cells. The traditional dogma states that bioactive
eCBs, unlike other neurotransmitters such as acetylcholine and
dopamine, are produced “on-demand” (Marsicano et al., 2003).
An alternative view suggests that eCBs may be pre-synthesized
and stored, much like neurotransmitters (Maccarrone et al., 2010;
Fonseca et al., 2013; Chakrabarti et al., 2015).

Endocannabinoid system is active in stress-responsive parts
of central and peripheral nervous system, functioning to reduce
pain and to alleviate neurodegenerative and inflammatory
damage (Preedy, 2017; Smith et al., 2017). Short-term effects
induced by eCBs have been shown to involve plastic changes
in many brain areas affecting pain sensation (Oláh et al., 2017).
All these mechanisms are linked, directly or indirectly, to the
migraine pathology.

MAPPING ECS EFFECTS IN MIGRAINE
MODELS – CENTRAL VS. PERIPHERAL

The importance of the trigeminovascular system (TGVS) in
migraine pathophysiology is widely recognized by experts in
the field. During a migraine attack, prolonged activation of the
TGVS – comprising meningeal trigeminal nerves and vessels
along with dural mast cells (MC) (Figure 1) — ultimately causes
sensitization of higher order neurons in the central nervous
system (CNS), leading to the persistent nociceptive signaling
(Burstein et al., 2015). Furthermore, the resulting sensitization
has been found to stimulate TGVS activity, creating a positive
feedback loop (Eroli et al., 2017). The main migraine mediator
associated with the TGVS system is the neuropeptide calcitonin
gene-related peptide (CGRP), which promotes vasodilation and
contributes to the sterile meningeal inflammation associated with
sensitization of nociceptive pathway (Giniatullin et al., 2008;
Villalón and Olesen, 2009; Pietrobon and Moskowitz, 2013;
Dux et al., 2016; Figure 1). All three key meningeal structures
(nerves, vessels and MC) can act as targets for the action of
pCBs or eCBs. Several papers from P. Goadsby lab have shown
that CGRP-induced dilation of dural blood vessels and neuronal
pro-nociceptive activity could be reduced by AEA (Akerman
et al., 2003, 2007). MC, populating the TGVS in large quantities
and responding to CGRP with degranulation (Figure 1), likely
play a triggering role in migraine (Levy, 2010; Kilinc et al.,
2017). In particular serotonin, a major component of mast cell
granules, is able to produce a robust activation of trigeminal
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FIGURE 1 | Potential targets for the anti-nociceptive action of phyto-cannabinoids (marijuana compounds) and eCBs in migraine pain. Migraine-associated pain
(pain propagating pathways are marked in brown) is generated in the TGVS comprising meningeal mast cells (MC), dural vessels and nociceptive trigeminal nerve
fibers. Activation of pro-nociceptive TRPV1 receptors in sensory neurons which cell bodies are located in the trigeminal ganglion (TG) surrounded by satellite glial
cells (SGC), results in release of the migraine mediator CGRP which can degranulate MC, provide a strong vasodilatory effect and target T-cells (TC). Degranulation
of MC is associated with release of multiple pro-inflammatory compounds (5-HT, histamine, cytokines) supporting local neuroinflammation and sensitization of
nociceptive fibers. Sensitized nerve fibers, via activation of certain subtypes of sodium channels (Nav), generate nociceptive firing (nociceptive spikes) propagated to
the brainstem and, later, to the higher pain centers where this nociceptive traffic is perceived as migraine pain. eCBs and exocannabinoids (marked in green)
including anandamide (AEA) and 2-arachidonoylglycerol (2-AG) as well as their exogenous counterparts THC and CBD, respectively, are promising agents to provide
the anti-nociception in migraine. The anti-nociceptive effect of eCBs depends on their local concentrations, determined by the balance between the synthesis and
degradation as well as availability and subtypes of their target receptors. The degradation of 2-AG is controlled by MAGL whereas hydrolysis of AEA is determined by
the activity of FAAH. As some eCBs, such as AEA, can also activate TRPV1 receptors, migraine-associated pain is affected by a delicate balance between
anti-nociceptive effects of CBs on specific cannabinoid receptors and pro-nociceptive effects on TRPV1 receptors. At peripheral site in meninges, CB1 receptors
expressed in peripheral trigeminal nerve endings can contribute to anti-nociception by reducing probability of spike generation and reducing release of CGRP.
Cannabinoid receptor type 1 (CB1) in the CNS is mainly expressed in neurons with predominant presynaptic location providing the inhibitory action of glutamate
release in the brainstem. CB1 subtype is also expressed in astrocytes (Metna-Laurent and Marsicano, 2015). Cannabinoid receptor type 2 (CB2) and GPR55 are
primarily expressed in cells of immune origin such as peripheral MC or T-cells as well as in microglial cells in the brain. Recent data also suggest heteromerization of
CB1 and CB2 receptors in activated microglia. Notably, microglia are much more efficient than astrocytes and neurons (Walter et al., 2003) in producing the major
eCB 2-AG which, in a paracrine way, can control neurons and, in autocrine manner, activate microglia.

afferents in meninges (Kilinc et al., 2017; Figure 1). Notably,
eCB operating via CB1 receptors can stabilize MC (Sugawara
et al., 2012) and this effect also contributes to the anti-migraine
action of these compounds. However, other data suggest a role
for CB2 and the orphan receptor GPR55 in the stabilizing action
of cannabinoids on mast cell HMC-1 line (Cantarella et al., 2011).
It is yet to be studied using migraine models, but similar mast cell
stabilizing effect in meninges could potentially contribute to the
anti-migraine action of cannabinoids (Figure 1).

Cannabinoid effects on the CNS are mediated primarily
by inhibitory CB1 receptors, located throughout CNS as well
as in afferent neurons (Marco et al., 2012). Both within
CNS and peripherally, eCBs act as retrograde messengers or
synaptic modulators for their respective target cells (Gabral
et al., 2015). Thus, one of the main functions of the eCB
2-AG, degraded by the enzyme monoacylglycerol lipase (MAGL,
Aaltonen et al., 2016), is to serve as a mediator of retrograde

signaling to downregulate neurotransmitter release (Smith et al.,
2017). Unlike the selective presynaptic inhibitory effect of
adenosine on excitatory glutamatergic terminals (Safiulina et al.,
2005), activation of CB1 receptor by eCB inhibits the release
from presynaptic terminals of both inhibitory and excitatory
neurotransmitters (Gabrielli et al., 2015; Iseger and Bossong,
2015).

CB2 receptor, being, like CB1 receptor, highly sensitive to
2-AG, possesses an individual set of expression patterns and
characteristic functions. Thus, CB2 expression is higher in
peripheral organs than in the CNS and is mostly restricted to the
immune system cells including B and T lymphocytes (Figure 1).
Endocannabinoid system contributes to both innate and adaptive
immune responses, functioning as a preventative force against
the onset of pro-inflammatory responses (Nagarkatti et al., 2009;
Oláh et al., 2017). CB2 receptors are primarily responsible for
exerting immunosuppressive effects in the periphery. During
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an inflammatory reaction, which is expected in most severe or
chronic forms of migraine, more of CB2 receptors are made
available for activation (Gabral et al., 2015). In our recent study,
familial migraine was found to be associated with enhanced
concentrations of key inflammatory cytokines detected in blood
(Khaiboullina et al., 2017). Thus, cannabinoids may act by
correcting the dysregulation of cytokine production (Nagarkatti
et al., 2009). Taken together, these studies suggest that the
less explored CB2 receptors possessing the anti-inflammatory
potential (Gabral et al., 2015) represent a promising target to
counteract migraine (Scherma et al., 2016).

Besides their independent functions, CB1 and CB2 receptors
have been shown to work together by forming hetero-receptor
complexes (Callen et al., 2012). This type of receptor-receptor
interaction has been shown recently for brain-residing immune
cells such as microglia. Thus, it has been recently shown that,
alongside CB2 receptors, the CB1-CB2 heteroreceptor complexes
are expressed in microglia (Smith et al., 2017; Navarro et al.,
2018; Figure 1). Microglia could play a part in the pathogenesis
of migraine with aura, since the cortical spreading depression
(CSD) associated with this type of migraine effectively activates
microglia (Shibata and Suzuki, 2017). CSD also releases ATP
(Karatas et al., 2013), which is a major driver of microglia,
promoting release of the eCB 2-AG (Walter et al., 2003). Notably,
the ability of microglia to secrete 2-AG is about 20-times higher
than that of astrocytes and neurons (Walter et al., 2003). In
view of the recent data, this link appears to be even more
intriguing as microglia are essential for initiation of CSD (Pusic
et al., 2014). Interestingly, this positive feedback loop could
be disrupted by agonists of CB1 (but not of CB2 receptors),
which block CSD (Kazemi et al., 2012). Consistent with growing
interest to the medications targeting receptor heteromers, a
study using the bivalent CB1 antagonist specifically affecting
dimerized CB1 receptors, showed pain-alleviating effects (Zhang
et al., 2010). Overall, di- and oligomerization of GPCRs
within CNS represent an attractive therapeutic target in pain
conditions (Borroto-Escuela et al., 2013; Fuxe and Borroto-
Escuela, 2015).

In peripheral migraine mechanisms, activation of TRPV1
receptor, a non-selective cation channel expressed in trigeminal
nociceptors, leads to massive CGRP release (Kageneck et al.,
2014; Figure 1). Our and other studies indicate an important
contribution of TRPV1 receptors to migraine pathology
(Zakharov et al., 2015; Dux et al., 2016). Stimulation of dural
sensory nerves by capsaicin was found to cause vasodilation
modulated by CGRP via TRPV1 receptor (Dux et al., 2016).
As the TRPV1 channels can also bind eCB AEA (Chakrabarti
et al., 2015), this may result in unwanted pro-nociceptive
action of cannabinoids, causing neuroinflammation in
meninges. This complexity may explain why increased
doses of cannabinoids diminished their analgesic effect
(Kandasamy et al., 2018). It further creates an incentive for
development of new synthetic CBs with minimal activity on
TRPV1 receptors, or specific MAGL inhibitors, which, apart
from triggering the accumulation of anti-nociceptive 2-AG,
can decrease the level of the pro-nociceptive arachidonic
acid (AA) and reduce pain (Aaltonen et al., 2016). MAGL

inhibitors may also reduce the pro-nociceptive downstream
products of AA such as endovanilloids, agonists of TRPV1
receptors (Hwang et al., 2000). Interestingly, the inhibition
of fatty acid amide hydrolase (FAAH) degrading AEA
is also anti-nociceptive in migraine models (Greco et al.,
2015).

CLINICAL ENDOCANNABINOID
DEFICIENCY (CECD) HYPOTHESIS

Endocannabinoid system’s role in homeostatic upkeep highlights
the importance of this system in maintaining overall health.
Disruptions in supply or functionality of eCB ligands have
been connected to numerous mental state disturbances and,
particularly, to migraine. Migraine, along with comorbid
conditions such as fibromyalgia and irritable bowel syndrome,
share symptomatic commonalities of hyperalgesia as well
as treatment resistance, likely stemming from common
pathophysiological phenomenon: CECD. The CECD hypothesis
suggests a correlation between deficient levels of eCB and pain
(Russo, 2016).

Since the initial proposal of the CEDC in 2001, the
importance of maintaining regular eCB levels was shown in
a study comparing CB1- and CB2-KO mice that experienced
inflammation, to mice lacking FAAH (and thus having elevated
AEA) with reduced inflammation responses (Oláh et al., 2017).
The lowered inhibitory activity of eCS in migraine, possibly
due to reduced CB1 and CB2 receptor expression, serves as
an assertion for the compensatory therapy with exogenous
cannabinoids. According to the CECD hypothesis, treatment
of migraine using exogenous cannabinoids could be achieved
with low doses due to predisposition for elevated neuronal
excitability. The CECD-causing deficiencies can appear for
congenital reasons, or can be acquired.

PRO AND CONTRA OF CANNABINOIDS
IN MIGRAINE TREATMENT

There is a long history of using cannabinoids for effective
treatment of pain conditions. Due to their long-standing
status of out-lawed substances (Baron, 2015), it is worth
taking a look at the arguments still standing in the way of
legalization. Overall, targeting ECS with peripherally acting
drugs is a promising strategy for development of safe migraine
treatments. However, there are still many insufficiently explored
issues that may be detrimental for this seemingly harmless
treatment.

Regularly experiencing chronic migraine pain can have
adverse impacts on social relationships and job status which can
lead into psychological distress (Ramsden et al., 2015). As it
stands, the first ‘pro’ is that the treatment with pCB can acutely
alleviate the resulting stress, in addition to tackling the initial
cause by pain reduction.

In a study of the cannabis use for self-medication in Germany,
Austria and Switzerland, 10.2% of patients reported using it
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for migraine headache symptoms (Kandasamy et al., 2018).
Another group found that the self-treatment outcome was highly
variable, with low doses tending to alleviate migraine while
higher doses even triggering headaches (Lu and Anderson, 2017).
These findings call for creating a highly specific prescription
for individual patients, which would be required for safe and
successful treatment plan.

One of the main problems arising from the long-term usage
of cannabis is the physical reliance on the pCBs, mainly THC.
Moreover, there is evidence that patients can develop tolerance
for pCBs (Kandasamy et al., 2018). Carelessly establishing a
reliance on any form of medication may carry more ill effects on
the patient’s mentality, and may even lead to weakening or loss of
pain relief.

A crucial point when considering cannabinoid treatment
is that smoking marijuana is the most common method of
pCB self-administration. When self-administering pCBs via
smoking, the relief seekers often use marijuana mixed with
tobacco leaves. In view of the recently established crosstalk
between nicotinic cholinergic and ECS (Scherma et al.,
2016), the nicotinic cholinergic system has been proposed
as a molecular target for treating cannabis dependence
(Scherma et al., 2016). Particularly interesting is the ability
of the endogenous nicotinic antagonist kynurenic acid to
counteract the addictive effects of CBs (Justinova et al.,
2013). Notably, new derivatives of kynurenic acid were
suggested recently as promising medicines for migraine
(Greco et al., 2017) opening a new perspective for combined
CB+antinicotinic therapy of this disorder. Interestingly, the
main migraine mediator CGRP can reduce the activity of
nicotinic receptors (Giniatullin et al., 1999), suggesting that
the migraines associated with enhanced level of endogenous
CGRP are ‘pre-conditioned’ to respond better to CB
treatments.

Cannabidiol (CBD), the second most prevalent pCB,
should also be explored in relation to migraine treatment.
Unlike THC with its characteristic CB1 receptor affinity,
CBD does not have intoxicating and psychoactive effects
linked with CB1 receptor activation. Yet, CBD possesses
anxiolytic (anxiety-reducing) and antipsychotic properties
that have been suggested to be inflicted via interactions
with TRPV1 and non-endocannabinoid GPR55 receptor (Bih
et al., 2015). Recently, the US Food and Drug Administration
(FDA) accepted an application for Epidiolex R© (active agent
CBD) in treatment of seizures prominent in Lennox-Gastaut
syndrome (LGS) and Dravet syndrome (GW Pharmaceuticals,
2017). This stands as an important milestone paving the
way for possible repurposing of this CBD-based drug for

treating migraine, as well as other related neurological
conditions.

CONCLUSION

In summary, cannabinoids – due to their anticonvulsive,
analgesic, antiemetic, and anti-inflammatory effects – present
a promising class of compounds for both acute and
prophylactic treatment of migraine pain. In view of the
rapidly unfolding changes in the legal status of cannabis,
research on (endo)cannabinoids has become pertinent once
again. Formal approval of a cannabinoid-based drug for other
pathologies opens a possibility for repurposing these agents
also to treat migraine. The abundance of CB1 receptors in
the brain makes them an attractive target for treatment of
migraine via blocking not only peripheral but also the central
nociceptive traffic and reducing the pathologically enhanced
cortical excitability predisposing to CSD. CB2 receptors in
immune cells can be targeted to reduce the inflammatory
component associated with severe forms of migraine. Exogenous
compounds lacking the unwanted peripheral pro-nociceptive
component or eCBs generated via inhibited degradation
pathways and combined with other supportive agents are
most desirable for this aim. Moreover, primary stratification
of patients to identify and predict the effectiveness of
cannabinoid treatment can greatly improve the efficiency of this
approach.
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Patterns of medicinal cannabis use, strain
analysis, and substitution effect among
patients with migraine, headache, arthritis,
and chronic pain in a medicinal cannabis
cohort
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Abstract

Background: Medicinal cannabis registries typically report pain as the most common reason for use. It would be
clinically useful to identify patterns of cannabis treatment in migraine and headache, as compared to arthritis and
chronic pain, and to analyze preferred cannabis strains, biochemical profiles, and prescription medication
substitutions with cannabis.

Methods: Via electronic survey in medicinal cannabis patients with headache, arthritis, and chronic pain,
demographics and patterns of cannabis use including methods, frequency, quantity, preferred strains, cannabinoid
and terpene profiles, and prescription substitutions were recorded. Cannabis use for migraine among headache
patients was assessed via the ID Migraine™ questionnaire, a validated screen used to predict the probability of
migraine.

Results: Of 2032 patients, 21 illnesses were treated with cannabis. Pain syndromes accounted for 42.4% (n = 861)
overall; chronic pain 29.4% (n = 598;), arthritis 9.3% (n = 188), and headache 3.7% (n = 75;). Across all 21 illnesses,
headache was a symptom treated with cannabis in 24.9% (n = 505). These patients were given the ID Migraine™
questionnaire, with 68% (n = 343) giving 3 “Yes” responses, 20% (n = 102) giving 2 “Yes” responses (97% and 93%
probability of migraine, respectively). Therefore, 88% (n = 445) of headache patients were treating probable
migraine with cannabis. Hybrid strains were most preferred across all pain subtypes, with “OG Shark” the most
preferred strain in the ID Migraine™ and headache groups. Many pain patients substituted prescription medications
with cannabis (41.2–59.5%), most commonly opiates/opioids (40.5–72.8%). Prescription substitution in headache
patients included opiates/opioids (43.4%), anti-depressant/anti-anxiety (39%), NSAIDs (21%), triptans (8.1%), anti-
convulsants (7.7%), muscle relaxers (7%), ergots (0.4%).
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Conclusions: Chronic pain was the most common reason for cannabis use, consistent with most registries. The
majority of headache patients treating with cannabis were positive for migraine. Hybrid strains were preferred in ID
Migraine™, headache, and most pain groups, with “OG Shark”, a high THC (Δ9-tetrahydrocannabinol)/THCA
(tetrahydrocannabinolic acid), low CBD (cannabidiol)/CBDA (cannabidiolic acid), strain with predominant terpenes β-
caryophyllene and β-myrcene, most preferred in the headache and ID Migraine™ groups. This could reflect the
potent analgesic, anti-inflammatory, and anti-emetic properties of THC, with anti-inflammatory and analgesic
properties of β-caryophyllene and β-myrcene. Opiates/opioids were most commonly substituted with cannabis.
Prospective studies are needed, but results may provide early insight into optimizing crossbred cannabis strains,
synergistic biochemical profiles, dosing, and patterns of use in the treatment of headache, migraine, and chronic
pain syndromes.

Keywords: Cannabis, Cannabinoids, Marijuana, CBD, Cannabidiol, THC, Δ9-tetrahydrocannabinol, Migraine,
Headache, Terpenes, Arthritis, Pain

Background
The legal use of medicinal cannabis continues to in-
crease globally, including the United States. At the time
of this writing, there are currently 29 states which have
legalized medicinal cannabis, 9 states and Washington
DC which have legalized both medicinal and recreational
cannabis use, and 18 states which have legalized canna-
bidiol (CBD)-only bills.
The use of medicinal cannabis for a multitude of

health maladies, particularly chronic pain, has been well
described through ancient, historical, and current times,
and well supported through the medical literature [1–28].
In 2017, The National Academies of Sciences, Engineer-
ing, and Medicine published a statement that the use of
cannabis for the treatment of pain is supported by well-
controlled clinical trials and that there is substantial evi-
dence that cannabis is an effective treatment for chronic
pain in adults [24]. In 2014, the Canadian Pain Society
revised their consensus statement to recommend cannabi-
noids as a third-level therapy for chronic neuropathic pain
given the evidence of cannabinoid efficacy in the treat-
ment of pain with a combined number needed to treat
(NNT) of 3.4 [25]. Most medicinal cannabis registries
report that chronic pain is the most common indication
for use [29–39]. However, most of these registries do
not further differentiate chronic pain into different
pain subsets.
Supporting evidence also exists for cannabis/cannabi-

noids in the treatment of migraine and/or chronic migraine
[1, 40–56], cluster headache [56–59], chronic headaches
[13, 44, 60, 61], medication overuse headache [62], idio-
pathic intracranial hypertension [63], and multiple sclerosis
associated trigeminal neuralgia [64]. Publications detailing
this headache, migraine, and facial pain literature, as well as
described mechanisms of pain relief with cannabis and
cannabinoids are available and should be reviewed, but are
beyond the scope of this paper [1, 2, 28, 51, 65]. At the time
of this writing, the limited supporting headache literature

consists of one retrospective analysis, numerous case series,
case studies, and case reports, clinical/anecdotal reports,
and surveys. There are no placebo-controlled studies of
cannabis for headache disorders, although a multicenter,
double-blind, placebo-controlled study evaluating efficacy
and safety of a synthetic Δ9-tetrahydrocannabinol (THC),
Dronabinol, in a metered dose inhaler for the treatment of
migraine with and without aura has been completed, but
results not available [66]. There are only two
prospective trials containing a control group evaluating
the use of cannabinoids in the treatment of headache
disorders, specifically chronic migraine, cluster headache,
and medication overuse headache [56, 62].
The first of these two prospective trials was a random-

ized, double-blind, active-controlled crossover trial with
treatment refractory medication overuse headache
(MOH) with daily analgesic intake for at least 5 years
and several failed detoxification attempts. Patients com-
pleted a course of either Ibuprofen 400 mg or Nabilone
0.5 mg daily for 8 weeks, had a 1 week washout, then a
second 8 weeks of the other medication. Results showed
that Nabilone 0.5 mg daily, a synthetic cannabinoid, was
superior in reducing daily analgesic intake, pain intensity,
level of medication dependence, and improved quality of
life in these patients [62].
The second prospective trial evaluated the use of

cannabinoids as both a prophylaxis and acute treatment
for both chronic migraine and chronic cluster headache
[56]. Patients were given one of two compounds con-
taining 19% THC or a combination of 0.4% THC + 9%
CBD. In phase 1, dose finding observations to determine
effective dosing was performed with a group of 48
chronic migraineurs. It was found that doses less than
100 mg produced no benefit, while an oral dose of
200 mg administered during a migraine attack decreased
acute pain intensity by 55%, which was the dose used in
phase 2. In phase 2, chronic migraine patients were
assigned to 3 months prophylaxis treatment with either
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25 mg per day of Amitriptyline or THC + CBD 200 mg
per day. Chronic cluster headache patients were assigned
to 1 month prophylaxis treatment with either Verapamil
480 mg per day or THC + CBD 200 mg per day. For
acute pain attacks, additional dosing of THC + CBD
200 mg was allowed in both groups. In the migraine
patients, the THC + CBD 200 mg prophylaxis provided a
40.4% improvement versus 40.1% with Amitriptyline. In
the cluster headache patients, the THC + CBD 200 mg
prophylaxis gave minimal to no benefit. Additional acute
THC + CBD 200 mg dosing decreased pain intensity in
migraine patients by 43.5%. This same result was seen in
cluster headache patients, but only if they had a history
of migraine in childhood. In cluster headache patients
without a previous history of childhood migraine, the
additional THC-CBD 200 mg abortive treatment pro-
vided no benefit as an acute treatment.
It is unclear whether certain types of pain may re-

spond better to certain cannabis strains with specific
combinations of cannabinoids, terpenes, or other bio-
chemical properties. There have been a multitude of
studies showing benefit in many forms of chronic pain,
but there have been no studies attempting to differenti-
ate which types and strains of cannabis along with asso-
ciated compositions of cannabinoids and terpenes may
be more effective for certain subsets of pain. This infor-
mation would be of great clinical use in providing
direction for treatment recommendations by healthcare
providers.

Methods
Appropriate Investigational Review Boards approved the
survey. A French and English electronic survey was sent
to 16,675 Tilray medicinal cannabis patients. Tilray is a
federally authorized medical cannabis production, distri-
bution, and research company in Nanaimo, British
Columbia. Data gathering was performed with REDCap
(Research Electronic Data Capture), a HIPAA and
PIPEDA compliant secure web application for building
and managing online surveys and databases. A $10
account credit was offered to each patient completing
the online survey, funded by Tilray. There was a re-
sponse of 3405 (3390 English and 15 French), 2032 of
which provided a verifiable Tilray patient number and
were therefore included in the final analysis. The re-
sponses represent 12% of those reached. Recruitment
was deliberately halted at 2000 (overlap with additional
32 subjects represents participants who were in the mid-
dle of completing the survey when it was halted). The
survey launched at 9 AM PST on Monday January 9th
2017 and closed on Wednesday January 11th 2017 at
5 PM PST. The limit to responses was due to financial
constraints, and patients were informed that the survey

would be available for a two-week period or until limit
was reached, whichever came first.
An estimation of migraine prevalence among those

surveyed was obtained by incorporating the ID Mi-
graine™ questionnaire [67] into the survey, which is
used to predict the probability of migraine. In the ID
Migraine™ questionnaire, the patient is given 3 questions.
If the patient answers “Yes” to 3 of these questions, there
is a 97% chance they have migraine. If they answer “Yes”
to 2 of these questions, there is a 93% chance they have
migraine. The questions are: 1) Have your headaches
interfered with your ability to work, study, or do what you
needed to do? 2) Have you felt nauseated or sick to your
stomach when you have a headache? 3) Does light bother
you when you have a headache (a lot more than when you
don’t have a headache)?
Patients were asked a multitude of additional ques-

tions involving demographics, primary illnesses and
symptoms treated with cannabis, frequency and quantity
of use, favorite cannabis types and strains, methods of
use, and prescription drugs substituted with cannabis.
Patients who reported headache as the primary illness

were compared with each patient group reporting a
diagnosis other than headache as the primary illness.
Separately, patients who reported headache as the pri-
mary symptom (regardless of diagnosis) were compared
with each patient group who both reported a diagnosis
other than headache as the primary illness and also did
not report headache as the primary symptom. Statistical
methods were the same for each set of comparisons.
Pearson chi-squared tests, or Fisher’s exact tests where
appropriate, were used to compare headache patients
with each non-headache patient group, with regards to
five cannabis strains: Hybrid, Indica, Sativa, 3:1 CBD:
THC, and 1:1 CBD:THC. Significance for omnibus chi-
squared tests was designated by p < .05. When omnibus
chi-squared tests were found to be significant, pairwise
comparisons were carried out using a Bonferroni correc-
tion. Given ten pairwise comparisons per omnibus test,
significance for each pairwise comparison was indicated
by p < .005. Methods chosen to control for multiple
comparisons allow a moderately conservative level of
control, and reflect the exploratory nature of the study.
Analyses were two-tailed and performed using SAS
Studio v 3.5.

Results
Of the 2032 patients included in the survey, 1271 (62.6%)
were male, 758 (37.3%) were female, and 3 (0.15%) did not
specify gender. Ages ranged from 9 to 85 years old, with
an average age of 40. Reported ethnicities in the overall
cohort revealed 1839 (90.5%) Caucasian, 62 (3.1%)
Metis, 60 (3%) Aboriginal/First Nation, 39 (1.9%)
Other, 37 (1.8%) South Asian (East Indian, Pakistani,
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Sri Lankan, etc.), 35 (1.7%) Asian (Chinese, Japanese,
Korean, Vietnamese, etc.), 25 (1.2%) Black (African,
Caribbean, etc.), and 24 (1.2%) Hispanic (Mexican,
Central American, South America, etc.), with some
patients reporting more than one ethnicity. Relation-
ship status showed 833 (41%) were married, 507
(25%) were single and never married, 274 (13.5%)
were in a domestic partnership or civil union, 203
(10%) were single but cohabiting with a significant
other, 132 (6.5%) were divorced, 64 (3.2%) were sepa-
rated, and 19 (0.94%) were widowed. Habitation
showed 883 (43.5%) to be living in an urban area,
795 (39.1%) in a suburban area, and 354 (17.4%) in a
rural or remote area.
There were 21 primary illnesses that were reported as

being treated with medicinal cannabis, as seen in Table 1.
The subsets analyzed further were headache, chronic
pain, and arthritis. Chronic pain was the most frequently
reported primary illness for which medicinal cannabis
was being used at 29.4% (n = 598), arthritis was 9.3%
(n = 188), and headache was 3.7% (n = 75). Notably,
when combined these three categories of pain syn-
dromes accounted for 42.4% (n = 861) of the entire
medicinal cannabis users.

Headache was then evaluated as a primary symptom
being treated by medicinal cannabis across all primary
illnesses (headache was the major symptom being
treated with medicinal cannabis, among the primary ill-
ness categories), as seen in Table 2. There were 505
patients within the entire group surveyed (24.9%) who
reported headache as a primary symptom for which they
were using medicinal cannabis across all primary illness
categories. Of these patients, 262 (51.9%) were male, 241
(47.7%) were female, and 2 (0.40%) did not specify gen-
der. Ages ranged from 10 to 86 years old with an average
age of 38. Reported ethnicities revealed 453 (89.7%)
Caucasian, 23 (4.6%) Metis, 21 (4.2%) Aboriginal/First
Nation, 12 (2.4%) Other, 11 (2.2%) Hispanic (Mexican,
Central American, South America, etc.), 10 (2%) Asian
(Chinese, Japanese, Korean, Vietnamese, etc.), 8 (1.6%)
South Asian (East Indian, Pakistani, Sri Lankan, etc.),
and 4 (0.8%) Black (African, Caribbean, etc.), with many
patients reporting more than one ethnicity. Relationship
status showed 181 (36%) were married, 125 (24.8%) were
single and never married, 88 (17.4%) were in a domestic
partnership or civil union, 62 (12.3%) were single but
cohabiting with a significant other, 28 (5.5%) were
divorced, 18 (3.6%) were separated, and 3 (0.6%) were

Table 1 Primary illness treated with medicinal cannabis

Primary Illness Total Male Female Unspecified

n 2032 1271 (62.6%) 758 (37.3%) 3 (0.15%)

Chronic Pain 598 (29.4%) 371 (62%) 227 (38%)

Mental Health Condition 548 (27%) 319 (58.2%) 228 (41.6%) 1 (0.2%)

Insomnia/Sleep Disorder 198 (9.7%) 145 (73.2%) 53 (26.8%)

Arthritis/Musculoskeletal 188 (9.3%) 112 (59.6%) 76 (40.4%)

PTSD 93 (4.6%) 59 (63.4%) 33 (35.5%) 1 (1.1%)

Headache 75 (3.7%) 44 (58.7%) 31 (41.3)

Gastrointestinal Disorder 62 (3.1%) 34 (54.8%) 28 (45.2%)

Multiple sclerosis 45 (2.2%) 26 (57.8%) 19 (42.2%)

Other 38 (1.9%) 23 (60.5%) 15 (39.5%)

Cancer/Leukemia 35 (1.7%) 24 (68.6%) 11 (31.4%)

Crohn’s Disease 35 (1.7%) 27 (77.1%) 8 (22.9%)

Brain Injury 24 (1.3%) 16 (66.7%) 8 (33.3%)

Epilepsy/Seizure Disorder 21 (1.0%) 18 (85.7%) 3 (14.3%)

Eating Disorder 20 (1.0%) 10 (50%) 10 (50%)

Diabetes 16 (0.79%) 13 (81.3%) 3 (18.7%)

Movement Disorder 10 (0.49%) 8 (80%) 1 (10%) 1 (10%)

AIDS/HIV 8 (0.39%) 7 (87.5%) 1 (12.5%)

Hepatitis 6 (0.30%) 6 (100%) 0 (0%)

Glaucoma 5 (0.25%) 5 (100%) 0 (0%)

Osteoporosis 4 (0.20%) 3 (75%) 1 (25%)

Skin Condition 3 (0.15%) 1 (33.3%) 2 (66.7%)
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widowed. Habitation showed 218 (43.2%) to be living in
an urban area, 205 (40.6%) in a suburban area, and 82
(16.2%) in a rural or remote area. Chronic pain was the
most common primary illness in which headache was
reported to be a primary symptom being treated with
medicinal cannabis (29.3%), followed by mental health
condition (25.9%) and headache (14.9%).
The 505 patients who reported headache as a primary

symptom being treated by medicinal cannabis were then an-
alyzed to estimate how many of those patients had probable
migraine, and thus, how many were using medicinal canna-
bis for probable migraine management. This data was
obtained via responses to the ID Migraine™ questionnaire.
There were 343 (68%) who gave 3 “Yes” responses, and 102
(20%) who gave 2 “Yes” responses. Based on these re-
sponses, 445 of these 505 patients (88%) had a very high
probability between 93 and 97% that the headaches they
were treating with medicinal cannabis represented migraine.
Data was collected among patients to determine the

most commonly used and preferred types of cannabis, as
well as preferred specific strains. The preferred types of
cannabis included Indica, Sativa, Hybrid, 3:1 CBD:THC,
or 1:1 CBD:THC. Indicas, Sativas and Hybrids were all
high THC/low CBD strains or extracts, while 1:1 and 3:1
strains and extracts represent the CBD:THC ratio, and
were considered high CBD strains. The Indica, Sativa,

and Hybrid types were further divided into specific
strains within each of these cannabis types.
There were 42 different preferred treatment strains re-

ported by patients and these included: Afghani, Afghani
CBD, Alien OG, Barbara Bud, Black Tuna, Blueberry,
Bubba Kush, Cannatonic, CBD House Blend, Cheese,
Churchill, Dig Weed, Elwyn, Green Cush, Girl Scout
Cookies (GSC), Harmony, Headband, Hybrid House
Blend, Indica House Blend, Island Sweet Skunk, Jack
Herer, Jean Guy, Lemon Sour Diesel, Limonene House
Blend, Mango, Master Kush, Myrcene Blend, OG Kush,
OG Shark, Pinene House Blend, Pink Kush, Purple
Kush, Rockstar, Sativa House Blend, Sirius, Strawberry
Cough (SBC), Skywalker OG, Sour Diesel, Sweet Skunk
CBD, Warlock CBD, Watermelon, and White Widow.
Preferred cannabis types and strains were first ana-

lyzed between the headache as primary symptom, head-
ache as primary illness, chronic pain as primary illness,
and arthritis as primary illness groups. Hybrid strains
were the most commonly preferred cannabis types
across all pain groups. However, when patients with
headache as a primary symptom were excluded from the
groups, the arthritis group preferred Indica strains, while
the others still preferred Hybrid strains. The top 15 pre-
ferred cannabis strains within each of these pain groups
are seen in Tables 3 and 5. Preferred cannabis types and

Table 2 Headache as primary symptom treated with medicinal cannabis among various primary illnesses reported

Primary Illness Total Male Female Unspecified

n 505 262 (51.9%) 241 (47.7%) 2 (0.40%)

Chronic pain 148 (29.3%) 70 (47.3%) 78 (52.7%)

Mental Health Condition 131 (25.9%) 65 (49.6%) 66 (50.4%)

Headache 75 (14.9%) 44 (58.7%) 31 (41.3%)

Insomnia 32 (6.3%) 25 (78.1%) 7 (21.9%)

Arthritis/Musculoskeletal 29 (5.7%) 12 (41.4%) 17 (58.6%)

PTSD 24 (4.8%) 9 (37.5%) 14 (58.3%) 1 (4.2%)

MS 13 (2.6%) 3 (23.1%) 10 (76.9%)

Brain Injury 12 (2.4%) 8 (66.7%) 4 (33.3%)

Gastrointestinal Disorder 11 (2.2%) 5 (45.5%) 6 (54.5%)

Cancer/Leukemia 6 (1.2%) 3 (50%) 3 (50%)

Movement Disorder 5 (1.0%) 4 (80%) 0 (0%) 1 (20%)

Other 4 (0.79%) 2 (50%) 2 (50%)

Epilepsy/Seizure Disorder 3 (0.59%) 2 (66.7%) 1 (33.3%)

Crohn’s Disease 3 (0.59%) 3 (100%) 0 (0%)

Diabetes 2 (0.40%) 1 (50%) 1 (50%)

Glaucoma 2 (0.40%) 2 (100%) 0 (0%)

Hepatitis 2 (0.40%) 2 (100%) 0 (0%)

Eating Disorder 1 (0.20%) 1 (100%) 0 (0%)

AIDS/HIV 1 (0.20%) 1 (100%) 0 (0%)

Osteoporosis 1 (0.20%) 0 (0%) 1 (100%)
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strains were then analyzed in the positive ID Migraine™
patients who answered 3 “Yes” responses (343), 2 “Yes”
responses (102), or combined 3 + 2 “Yes” responses
(445) to the ID Migraine™ questionnaire. Thus, they
were the most probable group of headache patients who
were treating migraine with medicinal cannabis. Hybrid
strains were the most commonly preferred cannabis
types across the positive ID Migraine™ groups with the
exception that the 2 “Yes” group had a slight preference
for Sativa, followed by Hybrid strains. The top 15
preferred cannabis strains within each positive ID Mi-
graine™ group are seen in Table 3. “OG Shark” was the
most commonly preferred strain across all of the positive
ID Migraine™ and headache as primary symptom groups.
Quantification and comparison of the cannabinoids and
terpenes present in these top 15 preferred strains is seen
in Table 4. The cannabinoids analyzed were Δ9-
tetrahydrocannabinol (THC), tetrahydrocannabinolic
acid (THCA), cannabidiol (CBD), and cannabidiolic acid
(CBDA). The terpenes analyzed were α-pinene, β-
myrcene, D-limonene, linalool, β-caryophyllene, humu-
lene, trans-nerolidol, and bisabolol. Notably, “OG
Shark”, a high THC/THCA, low CBD/CBDA strain with
β-caryophyllene followed by β-myrcene as the predom-
inant terpenes, was the most preferred strain in both
the positive ID Migraine™ and headache as primary
symptom groups.
For further comparison purposes, preferred cannabis

types and strains were also analyzed for the three most
common non-pain subsets of patients, which included

mental health condition/PTSD, insomnia/sleep disorder,
gastrointestinal disorder/Crohn’s Disease, and the overall
patient cohort, as seen in Table 5. Indica strains were
preferred in the insomnia/sleep disorders group, Sativa
strains in the mental health condition/PTSD group, and
Hybrid strains in the gastrointestinal disorder/Crohn’s
Disease group, regardless of whether patients with head-
ache as a primary symptom were included or not. Table 6
shows these same groups, as well as the arthritis and
chronic pain groups, with all groups excluding patients
with headache as a primary symptom.
Statistical analysis was performed to determine if there

were significant differences in preferred cannabis types
reported by headache patients. The data were insuffi-
cient for statistical analysis of specific strain preferences.
There were no statistically significant differences found
between patients with headache as primary illness and
those with chronic pain, arthritis, or mental health
condition/PTSD. When compared to insomnia/sleep dis-
order patients, headache as primary illness patients were
7.7 times as likely to prefer 3:1 CBD:THC over Indica
(OR 7.7, 95% CI 1.7-35.11, p = .003).
Patients with headache as primary symptom were 2.7

times as likely to prefer Sativa over 1:1 CBD:THC (OR
2.66, 95% CI 1.52-4.66, p < .001) when compared to
chronic pain patients. When compared to arthritis pa-
tients, headache as primary symptom patients were 3.4
times as likely to prefer Sativa over 1:1: CBD:THC
(OR 3.35, 95% CI 1.57-7.12, p = .001). When compared
to insomnia patients, headache as primary symptom

Table 4 Terpenes and cannabinoids present in top 15 preferred medicinal cannabis strains in headache patients who replied with 3
or 2 “Yes” responses on ID Migraine™ questionnaire

Strain Terpenes (%) Cannabinoids (%)

α-Pinene β-Myrcene D-Limonene Linalool β-Caryophyllene Humulene Trans-
nerolidol

Bisabolol THCA THC CBDA CBD

OG Shark 0.022 0.194 0.191 0.136 0.263 0.078 0.023 0.107 22.8 21.4 0.1 0

Afghani 0.024 0.101 0.036 0.033 0.132 0.055 0.032 0.066 16.9 15.6 0.1 0

Skywalker OG 0.037 0.217 0.208 0.159 0.319 0.149 0.024 0.110 24.2 22.9 0.2 0

Lemon Sour Diesel 0.127 0.235 0.037 0.026 0.169 0.067 0.022 0.026 19.9 18.3 0.1 0

Jack Herer 0.369 0.612 0.023 0.021 0.132 0.039 0.046 0.013 18.8 17.9 0.2 0

Jean Guy 0.031 0.066 0.069 0.063 0.156 0.047 0.050 0.052 18.1 17.3 0.1 0

White Widow 0.032 0.093 0.195 0.006 0.106 0.032 0.034 0.051 20.1 18.7 0.1 0

Pink Kush 0.019 0.187 0.178 0.148 0.317 0.093 0.058 0.124 27.7 25.8 0.1 0

Master Kush 0.045 0.168 0.192 0.203 0.353 0.169 0.039 0.130 28 25.6 0.1 0

Sweet Skunk CBD 0.054 0.162 0.042 0.014 0.051 0.019 0.015 0.028 9.1 11.2

Headband 0.028 0.238 0.230 0.138 0.318 0.094 0.065 0.124 25.1 23.4 0.1 0

Black Tuna 0.026 0.139 0.149 0.077 0.267 0.088 0.033 0.054 21.8 0.2 0.1 0

Warlock CBD 0.050 0.298 0.199 0.051 0.173 0.102 0.023 0.032 11.4 11 12.6 11.4

Cannatonic 0.059 0.152 0.038 0.022 0.099 0.032 0.015 0.035 10.9 9.4 7.6 7.5

Blueberry 0.000 0.333 0.000 0.052 0.324 0.089 0.021 0.023 21.7 0.1
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patients were over twice as likely to prefer Sativa over
Indica (OR 2.18, 95% CI 1.36-3.52, p = .001) and 8.7
times as likely to prefer 3:1 CBD:THC over Indica (OR
8.74, 95% CI 2.04-37.37, p < .001). When compared to
gastrointestinal disorder/Crohn’s disease patients,
headache as primary symptom patients were almost
three times as likely to prefer Indica over Hybrid (OR
2.88, 95% CI 1.37-6.05, p = .004), 4.2 times as likely to
prefer Indica over 3:1 CBD:THC (OR 4.24, 95% CI
1.63-10.98, p = .002), and 5.8 times as likely to prefer
Indica over 1:1 THC:CBD (OR 5.76, 95% CI 2.17-15.26,
p < .001). There were no statistically significant differences
found between headache as primary symptom patients
and mental health condition/PTSD patients, nor between
all non-headache patients as a group.
A number of variables were assessed across all pain

groups. These variables included primary method of
cannabis use, prevalence of cannabis extract (drops,
capsules) use and preferences, cannabis quantity and
frequency of use, highest level of education com-
pleted, employment status, and prescription medica-
tions replaced with medicinal cannabis. The most
common primary methods of use across all pain
groups were vaporizing and joint use, although add-
itional methods included waterpipe/bong, oral (edibles
such as oil drops/extracts, baked goods, butter, tinc-
ture), pipe, juicing, tea, or topical use, as seen in
Table 7. In the 505 patients with headache as a pri-
mary symptom, the most common primary methods

of use were joint in 170 (33.7%), and vaporizing in
162 (32.1%), and this pattern was similar in the posi-
tive ID Migraine™ groups. In general, primary
methods of use were similar to the top non-pain re-
lated primary illnesses, and the overall patient cohort.
The majority of patients using cannabis extracts

(drops, capsules) across pain groups preferred the 3:1
CBD:THC extract with the exception that the chronic
pain group preferred 1:1 CBD:THC extract, the 3 “Yes”
positive ID Migraine™ group preferred Indica extract,
and the combined 3 + 2 “Yes” positive ID Migraine™
group equally preferred 3:1 CBD:THC and Indica
extracts, as seen in Table 8. Overall, in the headache as
primary symptom group, 195 (38.6%) were using canna-
bis extracts, and the 3:1 CBD:THC extract was most
commonly used in 53 (27.2%) followed by the Indica
extract in 51 (26.2%).
Quantity of cannabis used was estimated as one

joint = 0.3-0.5 g, one eighth = 3.5 g, one quarter = 7 g,
and one ounce = 28 g. The quantity and frequency of
medicinal cannabis use across the groups ranged from
9.6-11.4 g/week, 1.4-1.7 g/day, 0.58-0.76 g/treatment,
5.9-6.5 days/week and 3.2-3.9 times/day. The quantity
of medicinal cannabis use in the headache group av-
eraged 11.4 g/week, 1.7 g/day, and 0.66 g/treatment,
with a frequency of 6.4 days/week, and 3.9 times/day.
The positive ID Migraine™ patients averaged similar
patterns of use, although at the upper ranges of use.
These results can all be seen in Table 9.

Table 7 Primary method of medicinal cannabis use among various pain syndromes, “Yes” responses on ID Migraine™ questionnaire,
top non-pain related primary illnesses, and overall cohort

Primary method of use

Vaporizer Pipe Joint Oral/ Edible Waterpipe/ Bong Juicing Tea Topical

Headache as primary
symptom (505)

162 (32.1%) 50 (9.9%) 170 (33.7%) 58 (11.5%) 63 (12.5%) 1 (0.2%) 1 (0.2%)

Headache as primary
illness (75)

26 (34.7%) 8 (10.7%) 22 (29.3%) 9 (12%) 8 (10.7%) 1 (1.3%) 1 (1.3%)

Chronic pain as primary
illness (598)

179 (29.9%) 56 (9.4%) 183 (30.6%) 120 (20.1%) 56 (9.4%) 1 (0.17%) 3 (0.5%)

Arthritis as primary
illness (188)

70 (37.2%) 16 (8.5%) 60 (31.9%) 36 (19.2%) 4 (2.1%) 2 (1.1%)

3 Yes (343)a 109 (31.8%) 37 (10.8%) 120 (35%) 37 (10.8%) 39 (11.4%) 1 (0.29%)

2 Yes (102)b 34 (33.3%) 9 (8.8%) 29 (28.4%) 11 (10.8%) 19 (18.6%)

3 + 2 Yes (445) 143 (32.1%) 46 (10.3%) 149 (33.5%) 48 (10.8%) 58 (13%)

Mental Health Condition
(548) + PTSD (93)

184 (28.7%) 89 (13.9%) 195 (30.4%) 74 (11.5%) 97 (15.1%) 1 (0.16%) 1 (0.16%)

Insomnia/Sleep Disorder (198) 63 (31.8%) 19 (9.6%) 65 (32.8%) 30 (15.2%) 19 (9.6%) 1 (0.51%) 1 (0.51%)

Gastrointestinal Disorder
(62) + Crohn’s Disease (35)

34 (35.1%) 12 (12.4%) 26 (26.8%) 11 (11.3%) 14 (14.4%)

Overall Medicinal Cannabis
Cohort (2032)

632 (31.1%) 229 (11.3%) 617 (30.4%) 330 (16.2%) 212 (10.4%) 4 (0.20%) 2 (0.10%) 6 (0.30%)

a3 “Yes” responses = 97% probability of migraine
b2 “Yes” responses = 93% probability of migraine
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The highest level of education completed across medi-
cinal cannabis user groups can be seen in Table 10.
Options included graduate degree, university degree
(Bachelors’ degree or equivalent), some college/univer-
sity but no degree/certificate, technical/non-university
degree, high school degree or equivalent (GED), and less
than high school degree. The most common education
level completed across all pain groups was technical/
non-university degree, including the headache group,
n = 158 (31.3%). The exception was in the 2 “Yes” posi-
tive ID Migraine™ group, which most commonly re-
ported some college/university but no degree/certificate.
Employment status among medicinal cannabis users

was assessed, and can be seen in Table 10. The options
were employed working full-time, employed working
part-time, retired, not employed looking for work, not
employed not looking for work, and disabled not able to
work. The vast majority of patients across all pain
groups were employed working full time, including the
headache group, n = 268 (53.1%).
Prescription medications that were replaced with medi-

cinal cannabis were also recorded, as seen in Table 11, and
included opiates/opioids, NSAIDs/analgesics, triptans,

ergots, anti-depressant/anti-anxiety, anti-convulsant, and
muscle relaxers. Many patients across all groups had re-
placed prescription medications with medicinal cannabis,
including headache as primary symptom n = 272 (53.9%).
Ranges of prescription medication replacement across
pain groups varied between 41.2%-59.5% of patients. The
most common prescription medications replaced by medi-
cinal cannabis were opiates/opioids in every pain group,
including headache as primary symptom n = 118 (43.4%).
Ranges of opiate/opioid replacement across pain groups
varied between 40.5%-72.8% of patients. Notably, add-
itional prescription medications replaced by medicinal
cannabis in headache patients included 106 (39%) anti-
depressant/anti-anxiety, 57 (21%) NSAIDs, 22 (8.1%)
triptans, 21 (7.7%) anticonvulsants, 19 (7%) muscle re-
laxers, and 1 (0.4%) ergots.

Discussion
The neurobiological pathways of cannabinoids and pain,
including migraine and headache, have been detailed, sum-
marized and should be reviewed [1, 2, 51, 65, 68–70].
Briefly, the endocannabinoid system is distributed through-
out the central and peripheral nervous system, is involved

Table 8 Medicinal cannabis extract use preferences among various pain syndromes and “Yes” responses on ID Migraine™
questionnaire

Cannabis extracts (drops, capsules)

Total Hybrid Indica Sativa 3:1 CBD:THC 1:1 CBD:THC

Headache as primary symptom (505) 195 (38.6%) 36 (18.5%) 51 (26.2%) 15 (7.7%) 53 (27.2%) 40 (20.5%)

Headache as primary illness (75) 26 (34.7%) 7 (26.9%) 5 (19.2%) 1 (3.9%) 9 (34.6%) 4 (15.4%)

Chronic pain as primary illness (598) 248 (41.5%) 44 (17.7%) 56 (22.6%) 18 (7.3%) 60 (24.2%) 66 (26.6%)

Arthritis as primary illness (188) 80 (42.6%) 14 (17.5%) 11 (13.8%) 5 (6.3%) 26 (32.5%) 24 (30%)

3 Yes (343)a 143 (41.7%) 25 (17.5%) 41 (28.7%) 6 (4.2%) 39 (27.3%) 32 (22.4%)

2 Yes (102)b 33 (32.4%) 6 (18.2%) 7 (21.2%) 5 (15.2%) 9 (27.3%) 6 (18.2%)

3 + 2 Yes (445) 176 (39.6%) 31 (17.6%) 48 (27.3%) 11 (6.3%) 48 (27.3%) 38 (21.6%)
a3 “Yes” responses = 97% probability of migraine
b2 “Yes” responses = 93% probability of migraine

Table 9 Quantity and frequency of medicinal cannabis use among various pain syndromes and “Yes” responses on ID Migraine™
questionnaire

Cannabis quantity and frequency used

Grams per week
(Average)

Grams per day
(Average)

Grams per treatment
(Average)

Days used per week
(Average)

Times used per day
(Average)

Headache as primary symptom (505) 1 to > 28 (11.4) ≤0.25 to ≥4 (1.7) ≤0.25 to ≥4 (0.66) 1-7 (6.4) 1 to > 10 (3.9)

Headache as primary illness (75) 1 to > 28 (9.6) ≤0.25 to ≥4 (1.4) ≤0.25 to ≥4 (0.67) 1-7 (5.9) 1 to > 10 (3.3)

Chronic pain as primary illness (598) 1 to > 28 (10.8) ≤0.25 to ≥4 (1.6) ≤0.25 to ≥4 (0.68) 1-7 (6.2) 1 to > 10 (3.7)

Arthritis as primary illness (188) 1 to > 28 (9.8) ≤0.25 to ≥4 (1.4) ≤0.25 to ≥4 (0.58) 1-7 (6.1) 1 to > 10 (3.2)

3 Yes (343)a 1 to > 28 (11.2) ≤0.25 to ≥4 (1.7) ≤0.25 to ≥4 (0.63) 1-7 (6.4) 1 to > 10 (3.9)

2 Yes (102)b 1 to > 28 (11.3) ≤0.25 to ≥4 (1.7) ≤0.25 to ≥4 (0.76) 1-7 (6.5) 1 to > 10 (3.8)

3 + 2 Yes (445) 1 to > 28 (11.3) ≤0.25 to ≥4 (1.7) ≤0.25 to ≥4 (0.70) 1-7 (6.5) 1 to > 10 (3.9)
a3 “Yes” responses = 97% probability of migraine
b2 “Yes” responses = 93% probability of migraine

Baron et al. The Journal of Headache and Pain  (2018) 19:37 Page 13 of 28



in inflammatory and pain processing, and plays regu-
latory physiological roles across virtually every organ
system [19, 46, 71–74]. The endocannabinoid system
interacts within its own pathways, as well as within major
endogenous pain pathways, including inflammatory, endor-
phin/enkephalin, vanilloid/transient receptor potential
cation channel subfamily V (TRPV), subfamily M (TRPM),
subfamily A (TRPA), and nuclear receptors/transcription
factors called the peroxisome proliferator-activated
receptors (PPAR) [75].
The activities of the endocannabinoid system are based

on the pre-synaptic G protein-coupled cannabinoid 1
(CB1) and 2 (CB2) receptors [76]. There is also a presumed
third cannabinoid receptor, G protein-coupled receptor 55
(GPR55), termed CB3 [77]. The primary endogenous can-
nabinoid receptor ligands (endogenous cannabinoids, or

endocannabinoids) are arachidonic acid derivatives, and
they work via retrograde signaling receptor activation.
The primary mediator of endocannabinoid signaling is
N-arachidonoylethanolamine (anandamide, or AEA),
and 2-arachidonoylglycerol (2-AG) is another primary
endocannabinoid [71, 78–80]. Cannabis-based phyto-
cannabinoids, as well as inherent endocannabinoids
interact at the CB1 and CB2 receptors with variable
affinities and actions [81–83].
The CB1 receptor is the most abundant G protein-

coupled receptor in the brain and one of the most abun-
dant in both the peripheral and central nervous system
[81]. CB1 receptors are expressed primarily on presynap-
tic peripheral and central nerve terminals, and are found
extensively through the anatomical pain pathways as well
as many other neurological central and peripheral

Table 10 Highest education level completed and employment status in medicinal cannabis users among various pain syndromes
and “Yes” responses on ID Migraine™ questionnaire

Highest level of education completed

Graduate degree University degree
(Bachelors’ degree
or equivalent)

Some college/
university, but no
degree/certificate

Technical and
non-university
degree

High school degree
or equivalent (GED)

Less than high
school degree

All patients (2032) 122 (6%) 322 (15.9%) 432 (21.3%) 642 (31.6%) 375 (18.5%) 139 (6.8%)

Headache as primary
symptom (505)

17 (3.4%) 81 (16%) 124 (24.6%) 158 (31.3%) 91 (18%) 34 (6.7%)

Headache as primary
illness (75)

5 (6.7%) 18 (24%) 16 (21.3%) 22 (29.3%) 9 (12%) 5 (6.7%)

Chronic pain as primary
illness (598)

39 (6.5%) 74 (12.4%) 131 (21.9%) 196 (32.8%) 107 (17.9%) 51 (8.5%)

Arthritis as primary
illness (188)

10 (5.3%) 31 (16.5%) 36 (19.2%) 65 (34.6%) 38 (20.2%) 8 (4.3%)

3 Yes (343)a 10 (2.9%) 54 (15.7%) 87 (25.4%) 114 (33.2%) 53 (15.5%) 25 (7.3%)

2 Yes (102)b 4 (3.9%) 13 (12.8%) 30 (29.4%) 28 (27.5%) 21 (20.6%) 6 (5.9%)

3 + 2 Yes (445) 14 (3.2%) 67 (15.1%) 117 (26.3%) 142 (31.9%) 74 (16.6%) 31 (7.0%)

Employment status

Employed, working
full-time

Employed, working
part-time

Retired Not employed,
looking for work

Not employed,
not looking for
work

Disabled, not
able to work

All patients (2032) 1045 (51.4%) 231 (11.4%) 120 (5.9%) 164 (8.1%) 88 (4.3%) 384 (18.9%)

Headache as primary
symptom (505)

268 (53.1%) 50 (9.9%) 10 (2%) 36 (7.1%) 30 (5.9%) 111 (22%)

Headache as primary
illness (75)

56 (74.7%) 4 (5.3%) 1 (1.3%) 1 (1.3%) 5 (6.7%) 8 (10.7%)

Chronic pain as primary
illness (598)

278 (46.5%) 64 (10.7%) 33 (5.5%) 30 (5%) 24 (4%) 169 (28.3%)

Arthritis as primary
illness (188)

94 (50%) 18 (9.6%) 38 (20.2%) 13 (6.9%) 4 (2.1%) 21 (11.2%)

3 Yes (343)a 172 (50.2%) 31 (9%) 6 (1.8%) 24 (7%) 21 (6.1%) 89 (26%)

2 Yes (102)b 59 (57.8%) 12 (11.8%) 2 (2%) 9 (8.8%) 3 (2.9%) 17 (16.7%)

3 + 2 Yes (445) 231 (51.9%) 43 (9.7%) 8 (1.8%) 33 (7.4%) 24 (5.4%) 106 (23.8%)
a3 “Yes” responses = 97% probability of migraine
b2 “Yes” responses = 93% probability of migraine
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locations [19, 84–87]. CB1 receptors are associated with
the “high” felt with some cannabis strains, activated by
THC. Activation leads to hyperpolarization of the
pre-synaptic terminal, closing of calcium channels
with subsequent inhibition of released stored inhibi-
tory and excitatory neurotransmitters, including glu-
tamate, 5-hydroxytryptamine (5-HT; serotonin),
gamma-aminobutyric acid (GABA), noradrenaline,
dopamine, acetylcholine, D-aspartate, and cholecystokinin
at inhibitory and excitatory synapses [19, 71, 73, 80, 86,
88–90], and can modulate pain pathways involving opioid,
serotonin, and N-methyl-d-aspartate (NMDA) receptors
through other indirect mechanisms [91].
The CB2 receptors are located primarily in the periph-

eral tissues and immune cells where they influence the
release of cytokines, chemokines, and cell migration in-
cluding neutrophils and macrophages, but do have some
presence in the central nervous system [18, 86, 92–95],
and may also contribute to pain relief by dopamine
release modulation [96, 97].
Over 540 phytochemicals have been described in canna-

bis [98], 18 different chemical classes, and more than 100
different phytocannabinoids, although some are break-
down products [99, 100]. THC and CBD have been the
most researched and are considered the major cannabi-
noids. There are many additional cannabinoids referred to
as minor cannabinoids. The quantities of major and minor
cannabinoids are widely variable between different types
of cannabis strains. There is evidence for analgesic and
anti-inflammatory effects in many of the cannabinoids,
and this publication will focus primarily on these proper-
ties for the cannabinoids assessed in this study. However,
a more extensive discussion and a comprehensive review
of other medicinal properties of these, as well as many
other cannabinoids, has been summarized and is available

[28]. The cannabinoids analyzed in this study were limited
to THC, THCA, CBD, and CBDA.
THC is one of the most researched cannabinoids, and

the cause of the psychoactive side effects of cannabis,
suspected from modulation of glutamate and GABA
systems [18, 83, 101–103]. It is a partial agonist at CB1
greater than CB2 receptors, which are its primary mech-
anisms of action. However, other mechanisms of action
reflect its activity as an agonist at the PPAR-γ and
TRPA1 receptors [83], a 5HT3A antagonist, a glycine re-
ceptor activation enhancer via allosteric modification, re-
duces elevated intracellular calcium levels from TRPM8
activity (cold and menthol receptor 1 (CMR1)), elevates
calcium levels by TRPA1 or TRPV2, and stimulates G Pro-
tein Receptor 18 and other nuclear receptors [104–113]. It
reduces NMDA responses by 30-40% [114–116], blocks
capsaicin-induced hyperalgesia [117], inhibits CGRP activ-
ity [118], increases cerebral 5HT production, decreases
5HT reuptake, and inhibits 5HT release from platelets, all
of which may influence trigeminovascular migraine cir-
cuitry [1, 68, 69, 119]. THC enhances analgesia from
kappa opioid receptor agonist medications [120–123],
stimulates production of beta-endorphin and increases
proenkephalin mRNA levels in brainstem regions in-
volved in pain processing [124–126], and intraventricu-
lar and intrathecal administration of THC produces
analgesia similar to opioids [127].
THC is 20 times more anti-inflammatory than aspirin,

twice as anti-inflammatory as hydrocortisone [128], and
has well documented analgesic and anti-inflammatory
benefits including arthritic and inflammatory conditions
[83, 114, 127, 129–156]. There have been many positive
studies across various chronic pain syndromes, showing
benefit of THC in trials with smoked or vaporized canna-
bis comparing between different doses of THC, with

Table 11 Medicinal cannabis reported as a substitute for prescription drugs among various pain syndromes and “Yes” responses on
ID Migraine™ questionnaire

Prescription drugs replaced

Yes Opiates, opioids NSAIDs, Analgesics Triptans/Ergots Anti-depressant,
Anti-anxiety

Anti-convulsant Muscle
Relaxers

Headache as primary
symptom (505)

272 (53.9%) 118 (43.4%) 57 (21%) 22 (8.1%)/1 (0.4%) 106 (39%) 21 (7.7%) 19 (7%)

Headache as primary
illness (75)

36 (48%) 19 (52.8%) 11 (30.6%) 14 (38.9%) 5 (13.9%) 1 (2.8%) 4 (11.1%)

Chronic pain as primary
illness (598)

316 (52.8%) 230 (72.8%) 64 (20.3%) 3 (1%) 74 (23.4%) 41 (13%) 30 (9.5%)

Arthritis as primary
illness (188)

90 (47.9%) 48 (53.3%) 37 (41.1%) 2 (2.2%) 15 (16.7%) 5 (5.6%) 7 (7.8%)

3 Yes (343)a 204 (59.5%) 92 (45.1%) 45 (22.1%) 20 (9.8%)/1 (0.5%) 84 (41%) 13 (6%) 15 (7.4%)

2 Yes (102)b 42 (41.2%) 17 (40.5%) 6 (14.3%) 2 (4.8%) 15 (35.7%) 6 (14.3%) 4 (9.5%)

3 + 2 Yes (445) 246 (55.3%) 109 (44.3%) 51 (20.7%) 22 (8.9%)/1 (0.4%) 99 (40.2%) 19 (7.7%) 19 (7.7%)
a3 “Yes” responses = 97% probability of migraine
b2 “Yes” responses = 93% probability of migraine
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benefit often noted at higher percentages [28, 47, 157–
169]. However, compositions of other cannabinoids in-
cluding CBD, minor cannabinoids, and other import-
ant compounds such as terpenes were not assessed in
most of these trials. Given the entourage effects of
cannabis [100, 170], where cannabinoids and terpenes
influence activity of one another, resulting in strain-
specific characteristics, effects and responses, it is
often unclear if these studies showing positive (or
negative) effects of cannabis are due to the THC
alone, or due to synergy between undefined composi-
tions of other cannabinoids and terpenes.
There have been a multitude of studies confirming

benefit in various chronic pain syndromes with an oral-
mucosal spray called Nabiximols (Sativex) [171–196],
approved in 30 countries for various neurological symp-
toms. This is a tincture of cannabis made from cannabis
plants [197]. Each spray delivers a standardized dose of
2.7 mg THC and 2.5 mg CBD, along with additional
cannabinoids, flavonoids, and terpenes in unmeasured
small amounts. Despite the standardized THC:CBD
ratio, the actual concentrations of terpenes and other
compounds are unknown. This again creates uncertainty
as to what components are providing most of the bene-
fit, although entourage effects are again suspected. There
was also a study comparing between three varieties of
this spray; 1:1 THC:CBD vs. THC alone vs. CBD alone
and the sprays that contained THC showed the most
pain benefit, over CBD alone [179]. Other cannabis
extract studies of only THC and CBD in varying doses
also showed pain benefit, although these did not evalu-
ate each cannabinoid individually [187, 198].
The strong anti-emetic benefits of THC have also been

well documented in adults [26, 83, 129, 130, 199–238]
and children [235, 239–241], and migraine associated
nausea and vomiting would certainly be another benefit
of THC. In fact, the FDA has approved two synthetic
forms of THC in the treatment of chemotherapy related
nausea and vomiting; Dronabinol [242] and Nabilone
[243]. Notably, these synthetic THC medications have
also shown analgesic effects [55, 57, 62, 188, 244–256].
Besides THC, CBD is the other major cannabinoid. It

has gained a lot of attention over the past several years
due to its lack of any psychoactivity, as opposed to THC.
In November 2017, The World Health Organization
announced that in humans, CBD exhibits no evidence
for abuse or dependence potential, and there is no evi-
dence of public health related problems associated with
the use of pure CBD [257]. In January 2018, the World
Anti-Doping Agency (WADA) removed CBD from their
prohibited list, no longer banning use by athletes [258].
CBD has powerful analgesic and anti-inflammatory
effects [23, 83, 114, 129–131, 137–140, 149, 259–281]
mediated by both cyclooxygenase and lipoxygenase

inhibition. Its anti-inflammatory effect is several hun-
dred times more potent than aspirin [128, 282], although
to date, there have been no clinical studies evaluating
pure CBD in headache or chronic pain disorders. CBD
has much lower affinity for CB1 or CB2 receptors, and
acts as an antagonist of CB1 and CB2 agonists such as
THC [276]. At low concentrations, its antagonism of
CB1 underlies its neutralizing effects on the CB1 agonist
THC side effects such as anxiety, tachycardia, and sed-
ation [283–288]. CBD appears to attenuate some of
these negative side effects of THC when the CBD:THC
ratio is at least 8:1 (± 11.1), but may potentiate some of
the THC side effects when the CBD:THC ratio is around
2:1 (± 1.4) [286, 288]. It is also an inverse agonist at the
CB2 receptor, which may contribute to its anti-
inflammatory effects [276].
CBD also interacts with a multitude of ion channels, en-

zymes, and other receptors [18, 83, 129, 130, 225, 259]. It
acts as a TRPV1 agonist, similar to capsaicin, although
without the noxious sides effects, and also inhibits AEA
uptake and metabolism [108–110, 289, 290]. It acts as a
positive allosteric modulator at α1 and α1β glycine recep-
tors [291], suggested to play a role in chronic pain after
inflammation or nerve injury since glycine acts as an in-
hibitory postsynaptic neurotransmitter in the dorsal horn
of the spinal cord. CBD acts as a μ opioid receptor ligand
and a positive allosteric modulator at μ and δ opioid re-
ceptors suggesting that it may enhance opiate effects [83].
Additional mechanisms of action suggested to reflect its
anti-inflammatory and analgesic effects, as well as other
medicinal benefits, include TRPA1 agonist, TRPV1 agon-
ist, TRPM8 antagonist [108–110], TRPV2 agonist in which
it may mediate CGRP release from dorsal root ganglion
neurons [292], T-type calcium2+ channel inhibitor [293],
suppression of tryptophan degradation (precursor to 5HT)
[294], phospholipase A2 modulator [295], 5-HT1A agonist
[83, 296], regulator of intracellular calcium2+ [297, 298],
fatty acid amide hydrolase (FAAH; breaks down AEA)
inhibition [290], GPR55 antagonist [77], adenosine
uptake competitive inhibitor [299], PPARγ agonist [300],
5-lipoxygenase and 15-lipoxygenase inhibitors [301], and
antagonism of the abnormal-CBD receptor [83, 302].
Cannabinoid acids are the precursors to the cannabi-

noids in raw and live cannabis, and have no psychotropic
qualities. They are decarboxylated by heat, UV exposure,
and prolonged storage to form the active cannabinoids,
although heat such as from smoking or vaporizing is the
primary conversion factor. The two cannabinoid acids
assessed in this study were THCA, which converts to
THC, and CBDA, which converts to CBD.
THCA is a TRPA1 partial agonist [108], and TRPM8 an-

tagonist [108] which may underlie a potential role in anal-
gesia, and has been shown to have anti-inflammatory
[140] and anti-nausea properties [303]. CBDA is often
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obtained through consumption of raw cannabis juice. It is
a TRPA1 agonist [108], TRPV1 agonist [290], and
TRPM8 antagonist [108] which may also reflect its
potential as an analgesic. It is also anti-inflammatory
[130, 140, 304] via selective COX2 inhibition, and has
anti-nausea properties [237, 305].
The terpenes, or terpenoids, form the largest group of

phytochemicals [99], and account for some pharmaco-
logical properties of cannabis, as well as many medicinal
herbs, plants and essential oils. They are the source of
flavors, aromas, and other characteristics that help dif-
ferentiate cannabis strains. The terms terpenes and ter-
penoids are often used interchangeably in the literature,
although technically, terpenes are basic hydrocarbons,
while terpenoids contain extra functional groups of a
wide range of chemical elements. Cannabis contains up
to 200 different terpenes [100], and they are generally
classified as primary and secondary terpenes, based on
how frequent they occur in cannabis. They are lipophilic
with wide ranging mechanisms of action sites including
neurotransmitter receptors, G-protein receptors, muscle
and neuronal ion channels, enzymes, cell membranes,
and second messenger systems [100, 306, 307]. The ter-
penes work synergistically with the cannabinoids for a
variety of therapeutic effects, and this phenomenon is
known as the cannabis entourage effects [100, 170].
They have shown many medicinal benefits, including
anti-inflammatory and analgesic properties [308]. This
publication will focus primarily on the anti-
inflammatory and analgesic evidence for the terpenes
analyzed in this study, although a more extensive discus-
sion and a comprehensive review of other medicinal
properties of these, as well as many other terpenes has
been summarized and is available [28]. The majority of
this data comes from preclinical studies involving animal
models or in vitro studies, and some of the reported
benefits attributed to individual terpenes come from
studies evaluating whole essential oils or plants in which
the specified terpene may be a predominant constituent.
However, therapeutic contribution from some of the
other terpenes in some of these studies cannot be
excluded. The terpenes analyzed in this study were lim-
ited to α-pinene, β-myrcene, D-limonene, linalool, β-
caryophyllene, humulene, trans-nerolidol, and bisabolol.
Alpha-pinene (α-pinene) is the most commonly occur-

ring terpene in nature [309], and accounts for the aroma
of fresh sage, pine needles, and conifers, but is produced
by many herbs such as basil, parsley, and dill as well. It
has anti-inflammatory effects in human chondrocytes,
suggesting anti-osteoarthritic activity [310, 311], anti-
inflammatory effects by PGE-1 [312], and anti-nociception
properties [313].
Beta-myrcene (β-myrcene), or myrcene, is common in

lemongrass, basil, bay leaves, wild thyme, parsley,

hops, and tropical fruits such as mango. It has potent
anti-inflammatory, analgesic, and anxiolytic properties
[314–316], and has benefit in muscle relaxation [317],
and prominent sedation/hypnotic, helpful in sleep
[317, 318]. Its analgesic effects were antagonized by
naloxone suggesting an opioid-mediated mechanism
[315, 316]. Its significant anti-inflammatory effects
[319] occur via prostaglandin E2 [315] and it has
anti-catabolic effects in human chondrocytes suggest-
ing anti-osteoarthritic activity and the ability to halt
or slow down cartilage destruction and osteoarthritis
progression [320].
D-limonene (limonene) is prominent in the rinds of

citrus fruits, and the second most commonly occurring
terpene in nature [309]. It has analgesic [321], anti-
inflammatory [320, 322–325], and antidepressant effects
[321, 326]. It contributes to muscle relaxation and sleep
[317], and is a powerful anxiolytic [327–330], which ex-
tended anxiolytic benefit to patients with chronic mye-
loid leukemia (CML) [331]. It increases the metabolic
turnover of dopamine in the hippocampus and serotonin
in the prefrontal cortex and striatum, suggesting that
anxiolytic and antidepressant-like effects may occur by
the suppression of dopamine activity related to enhanced
serotonergic neurons, especially via 5-HT1A [332].
Linalool is found in flowers and spices including cit-

rus, lavender, rosewood, birch trees, and coriander. It ex-
hibits anti-inflammatory and analgesic activity [333–335]
as well as anti-nociception via activation of opioidergic
and cholinergic systems [333], anticonvulsant via anti-
glutamatergic and GABA neurotransmitter systems
[336–340], anti-anxiety/stress [341–344], sedation [343,
345–347], and anti-insomnia properties [100]. Its local
anesthetic effects [348] were equivalent to procaine and
menthol [349], and analgesic effects have been attributed
to adenosine A2A activity [350] and ionotropic glutamate
receptors including AMPA, NMDA and kainate [351].
Morphine opioid usage in gastric banding surgical
patients was significantly decreased following lavender
inhalation vs. placebo, and this was attributed to the
linalool concentration [352].
Beta-caryophyllene (β-caryophyllene) is found in spices

and plants including cloves, cinnamon, black pepper,
hops, rosemary, oregano, and basil. It has analgesic effects
in inflammatory and neuropathic pain [353], and has po-
tent anti-inflammatory effects [354–357], with local
anesthetic properties [358]. Anti-inflammatory effects
appear to occur via PGE-1 [359], with similar efficacy as
indomethacin and etodolac [360, 361], and comparable to
phenylbutazone [359, 360]. β-caryophyllene is a selective
cannabinoid receptor 2 (CB2) agonist [362–364]. CB2 re-
ceptors have been implicated in anxiety and depression,
and β-caryophyllene has shown anxiolytic and antidepres-
sant effects [365].
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Humulene (α-caryophyllene) is an isomer of β-
caryophyllene and plays a role in many of the distinguish-
ing characteristics between different cannabis strains. It is
found in herbs and spices such as clove, basil, hops, sage,
spearmint and ginseng, in addition to some vegetables
and fruits. It has strong anti-inflammatory properties
comparable to dexamethasone systemically, topically, and
in allergic airway inflammation [354–356, 366, 367], as
well as anti-nociceptive and analgesic properties [367].
Nerolidol (trans-nerolidol) is found in many herbs and

spices including lavender, lemon grass, ginger, jasmine,
tea tree, oranges, and present in orange and other citrus
peels. It has anti-insomnia and sedative properties [368].
Alpha-bisabolol (α-bisabolol, bisabolol, levomenol) is

produced by some flowers used in making tea, such as the
chamomile flower. It has anti-inflammatory effects in the
skin [369], as well as anti-nociceptive properties [370].
Cannabis sativa strains are generally described by pa-

tients as uplifting, energetic, creative, euphoria, spacey,
cerebrally-focused effects, and better for day use, while
Cannabis indica strains are typically described as calm-
ing, relaxing, sedative, full body effects such as “body
buzz”, and better for night use. Research suggests these
effects are not likely due purely to CBD:THC ratios, as
there are no significant differences in CBD:THC ratios
between Sativa and Indica strains. Rather these different
subjective effects are likely due to varying ratios of major
cannabinoids as well as minor cannabinoids, terpenes
and probably additional phytochemicals [100, 371–374].
High CBD strains are Sativa or Indica strains that have
been crossed with high CBD hemp strains (1:1 CBD:
THC up to approximately 5:1 CBD:THC), while pure
CBD strains (ratios of > 10:1 CBD:THC, which can be
up to approximately 50:1 CBD:THC) are considered
hemp strains. Most strains utilized today are Hybrids
designed with standardized ratios of CBD, THC, other
cannabinoids, and other compounds such as terpenes
and flavonoids, targeting specific symptoms, responses,
and end user effects.
Although not of statistical significance, there were

some pattern use trends noted. The majority of patients
across all pain groups including the positive ID Mi-
graine™, headache as primary symptom, chronic pain,
and arthritis groups all preferred Hybrid cannabis strains
followed by Indica, Sativa, and higher CBD strains (1:1
CBD:THC, 3:1 CBD:THC) when patients with headache
as primary symptom were included. However, when
these patients were excluded, the arthritis group pre-
ferred Indica strains. When comparing headache and
migraine to non-headache groups, Indica strains were
preferred in the insomnia/sleep disorders group, Sativa
strains in the mental health condition/PTSD group, and
Hybrid strains were still preferred in the gastrointestinal
disorder/Crohn’s Disease group. Perhaps the headache,

chronic pain, and gastrointestinal disorder/Crohn’s
groups preferred similar Hybrid strains due to under-
lying inflammatory pathophysiology. The positive ID
Migraine™ and headache as primary symptom patients
most commonly preferred the “OG Shark” Hybrid strain
specifically, although this pattern was also noted in the
chronic pain and arthritis groups, so was not unique to
headache and migraine. This is a high THC/THCA, low
CBD/CBDA strain with β-caryophyllene followed by β-
myrcene as the predominant terpenes. This could reflect
the potent analgesic, anti-inflammatory, and anti-emetic
properties of THC, along with documented anti-
inflammatory and analgesic properties of β-caryophyllene
and β-myrcene. Given the prominent features of pain with
nausea and vomiting in migraine headache, the fact that
headache and migraine patients preferred a strain such as
this, with its associated cannabinoid and terpene profile,
would make sense given the known therapeutic effects of
this cannabinoid and these terpenes. Furthermore, there
were additional terpenes present in this strain of lower
percentages, some of which also have analgesic and anti-
inflammatory properties.
Substituting cannabis for alcohol, illicit drugs and/

or prescription medications has been commonly ob-
served in cross sectional surveys, suggesting a harm
reduction role in the use of these substances, as well
as implications for abstinence-based substance use
treatment strategies [375–377]. The “opioid-sparing
effect” of cannabinoids has been well described with
extensive supporting evidence showing that combining
cannabis with opiates decreases opiate dose require-
ments [166, 378]. CB1 receptors are 10 times more
concentrated then mu-opioid receptors in the brain,
and cannabinoid receptors co-localize with opioid re-
ceptors in many regions involved in pain pathways.
This is suspected to contribute to synergistic augmen-
tation of the analgesic opioid effects and decreased
opioid dose requirements [8, 122–125, 166, 379–384],
and studies have shown cannabis use did not affect
blood levels of oxycodone or morphine [8, 166].
Cannabinoid receptor agonists increase endogenous
opioid peptide release, and chronic THC use increases
endogenous opioid precursor gene expression in
supraspinal and spinal structures involved in pain per-
ception [119, 126, 166, 379].
The synergistic effect of concomitant cannabis/canna-

binoids and opioids in lowering both pain and opioid
dose requirements without affecting serum opioid levels
has been demonstrated prospectively [166]. A large
meta-analysis showed that 17 of 19 pre-clinical studies
provided good evidence of these synergistic effects from
opioid and cannabinoid co-administration and that the
median effective dose (ED50) of morphine administered
with THC is 3.6 times lower than the ED50 of morphine
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alone, while the ED50 for codeine administered with
THC was 9.5 times lower than the ED50 of codeine
alone [378]. The combination of cannabis/cannabinoids
and opioids appears to allow for opioid treatment at
lower doses with fewer side effects, allowing easier de-
toxification and weaning due to lessening of tolerance
and withdrawal from opiates, and rekindling of opiate
analgesia after prior dosages have worn off [124]. Some
pain specialists have suggested the use of medicinal can-
nabis treatment in addition to or in replacement of opi-
ate treatments to help reduce overdose mortality and
morbidity associated with opiate use [385]. Prospective
studies have shown that chronic pain patients who use
cannabis have improved pain and functional outcomes,
and a significant reduction in opioid use [386], and med-
ical cannabis use was associated with decreased opiate
use, improvement in quality of life, and better side effect
profile in a retrospective cross-sectional survey of
chronic pain patients [387].
Notably, the most common prescription medications

replaced by medicinal cannabis in this study were opi-
ates/opioids in a large percentage within every pain
group, up to 72.8% of patients in the chronic pain as
primary illness group. Given the opioid epidemic, par-
ticularly in the United States, cannabis has been dis-
cussed as an option that may help in the opioid/opiate
detoxification and weaning process and perhaps assist
in combating the epidemic of opioid related death
[377, 385, 388–390]. States with medicinal cannabis
laws have been shown to have a 24.8% decreased annual
opioid overdose mortality rate compared with states with-
out medicinal cannabis laws. The association between
medicinal cannabis law implementation and decrease in
annual opioid overdose mortality strengthened over time
to a decrease of 33.7% by year 5 [391].
The synergistic interactions between the phytocanna-

binoids, terpenes and other cannabis compounds result-
ing in various therapeutic benefits and responses have
been termed the cannabis entourage effects [100, 170].
This synergy between the cannabinoids, terpenes, and
other compounds leads to variable benefits, user effects,
and strain characteristics. In addition, synergistic inter-
actions between cannabis and opioid pathways may be a
promising new weapon in the battle of the opioid epi-
demic. Further study is needed to determine optimal
combinations for specific synergies and composition ra-
tios of the cannabis constituents to best target different
symptoms and diseases. Medicinal cannabis production
has become a very sterile, scientific, standardized pro-
duction process, and an emerging new industry. Similar
to the broad category of anticonvulsants with many
varieties targeting variable neurochemical pathways and
channels with different responses and side effects, can-
nabis should also be thought of a broad category of

medicine, of which further therapeutic delineations and
disease targeting differentiations between strains is
necessary.
There are multiple limitations to this study beginning

with its survey design and inherent limitations. Many of
the patients who reported headache as a primary symp-
tom for which they were treating with medicinal canna-
bis, had also reported other diseases or symptoms that
they were using medicinal cannabis for. So, some of the
answers provided may not have been specific for only
headache treatment, but potentially other symptoms or
a combination of symptoms including headache. This
could also influence reported preferred strains being
used since some strains are used more commonly for
some symptoms, while other strains may be used for
other symptoms. There may be some inaccuracy of pa-
tient numbers within the different pain groups of
chronic pain, arthritis, and headache. For example, some
patients who reported chronic pain as the primary ill-
ness for which they were using medicinal cannabis did
not specify their type of chronic pain further. It is un-
known if some of these patients may have been treating
chronic pain of arthritis or headache types, but reporting
it as chronic pain, and therefore some of these patients
may have been more accurately listed in a different more
specific category. Variability in patients’ cannabis know-
ledge could potentially influence self-reporting accuracy.
When documenting the preferred cannabis types and
strains within each of the pain and non-pain groups,
many patients did not provide an answer for their pre-
ferred type or strain. If a preferred cannabis type was
not provided, but a preferred strain was provided, then
their preferred type was presumed to correlate to their
reported preferred strain, and counted as such. In
addition, reported preferred cannabis types and strains
sometimes did not correlate (reported strain did not fall
under the correct reported type). Therefore, the pre-
ferred cannabis types and strains listed within each
category, and their inferred potential benefits, may be in-
accurate based on this inconsistent reporting by some
patients, and the validity of the preferred cannabis type
and strain data requires prospective validation.

Conclusions
Chronic pain was the most common reason for use of
medicinal cannabis, consistent with the statistics of most
registries. Identifying differences in use patterns between
migraine, headache, arthritis, and chronic pain syn-
dromes may be helpful in optimizing crossbred cannabis
strains, synergistic biochemical profiles, or dosing differ-
ences between these pain subsets. The majority of
patients treating headache with medicinal cannabis were
positive for migraine (88%) according to the ID
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Migraine™ questionnaire. This suggests that most head-
aches being treated with medicinal cannabis were likely
of migrainous pathophysiology.
Hybrid cannabis strains were preferred across most

pain groups. “OG Shark”, a high THC/THCA, low CBD/
CBDA strain with β-caryophyllene followed by β-
myrcene as the predominant terpenes, was the most pre-
ferred strain in the positive ID Migraine™ and headache
as primary symptom groups. This could reflect the
potent analgesic, anti-inflammatory, and anti-emetic
properties of THC, along with documented
anti-inflammatory and analgesic properties of β-
caryophyllene and β-myrcene. Since migraines also in-
volve nausea and vomiting, the potent antiemetic prop-
erties of THC may be a reason for this preference.
Vaporizing or joint use were the primary methods of use
across all groups, including migraine and headache,
likely reflecting the need for a quick acting inhaled or
non-orally ingested therapy in migraine attacks before
severe pain and nausea/vomiting become prominent.
Most patients in the pain groups reported replacing

prescription medications with medicinal cannabis, the
most common of which were opiates/opioids across all
pain groups. This is notable given the well-described
“opioid-sparing effect” of cannabinoids and growing
abundance of literature suggesting that cannabis may
help in weaning from these medications and perhaps
providing a means of combating the opioid epidemic.
There are several limitations to the data in this study,
and these results require further confirmation with more
sophisticated prospective study methods. However, these
results may provide early insight and a framework for
direction into optimizing crossbred cannabis strains,
synergistic biochemical profiles, dosing, and patterns of
use that may be of clinical benefit in the treatment of
headache and migraine, as well as other chronic pain
syndromes.
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Comprehensive Review of Medicinal Marijuana, Cannabinoids,
and Therapeutic Implications in Medicine and Headache:
What a Long Strange Trip It’s Been . . .
Eric P. Baron, DO

Background.—The use of cannabis, or marijuana, for medicinal
purposes is deeply rooted though history, dating back to ancient
times. It once held a prominent position in the history of
medicine, recommended by many eminent physicians for
numerous diseases, particularly headache and migraine. Through
the decades, this plant has taken a fascinating journey from a
legal and frequently prescribed status to illegal, driven by
political and social factors rather than by science. However, with
an abundance of growing support for its multitude of medicinal
uses, the misguided stigma of cannabis is fading, and there has
been a dramatic push for legalizing medicinal cannabis and
research. Almost half of the United States has now legalized
medicinal cannabis, several states have legalized recreational use,
and others have legalized cannabidiol-only use, which is one of
many therapeutic cannabinoids extracted from cannabis.
Physicians need to be educated on the history, pharmacology,
clinical indications, and proper clinical use of cannabis, as
patients will inevitably inquire about it for many diseases,
including chronic pain and headache disorders for which there is
some intriguing supportive evidence.
Objective.—To review the history of medicinal cannabis use,
discuss the pharmacology and physiology of the
endocannabinoid system and cannabis-derived cannabinoids,
perform a comprehensive literature review of the clinical uses of
medicinal cannabis and cannabinoids with a focus on migraine
and other headache disorders, and outline general clinical
practice guidelines.
Conclusion.—The literature suggests that the medicinal use of
cannabis may have a therapeutic role for a multitude of diseases,
particularly chronic pain disorders including headache.
Supporting literature suggests a role for medicinal cannabis and
cannabinoids in several types of headache disorders including
migraine and cluster headache, although it is primarily limited to
case based, anecdotal, or laboratory-based scientific research.
Cannabis contains an extensive number of pharmacological and
biochemical compounds, of which only a minority are
understood, so many potential therapeutic uses likely remain
undiscovered. Cannabinoids appear to modulate and interact at
many pathways inherent to migraine, triptan mechanisms of

action, and opiate pathways, suggesting potential synergistic or
similar benefits. Modulation of the endocannabinoid system
through agonism or antagonism of its receptors, targeting its
metabolic pathways, or combining cannabinoids with other
analgesics for synergistic effects, may provide the foundation for
many new classes of medications. Despite the limited evidence
and research suggesting a role for cannabis and cannabinoids in
some headache disorders, randomized clinical trials are lacking
and necessary for confirmation and further evaluation.

Key words: cannabis, hemp, headache, medical marijuana, cannabinoids,
cannabidiol, CBD, delta-9-tetrahydrocannabinol, THC

The plant genus Cannabis is a member of the plant family
Cannabaceae, and there are 3 primary cannabis species which
vary in their biochemical constituents: Cannabis sativa, Cannabis
indica, and Cannabis ruderalis.1 In general, cannabis that
has high levels of the psychoactive cannabinoid, delta9-
tetrahydrocannabinol (Δ9-THC), and low levels of the non/anti-
psychoactive cannabinoid, cannabidiol (CBD), is referred to as
“marijuana.” Cannabis that has high levels of CBD, and very low
insignificant levels of Δ9-THC, is referred to as “industrial
hemp,” or “hemp,” and has no psychoactive effects. The botani-
cal origin of cannabis is suspected to be from Western and
Central Asia. It has been cultivated since ancient times in Asia
and Europe, and spread to the New World in post-Columbian
times.2 Carbon dating has confirmed the use of cannabis fibers in
the form of hemp back to 4000 BC.3,4 Hemp has a long history
of many past and current uses including textiles for clothing,
industrial products, building materials (such as hempcrete),
manufacturing, oil paints, solvents, fuel, paper, soaps, shampoos,
cosmetics, food, and medicinal purposes, to name a few.

Historical records reveal that the use of cannabis once held a
strong and prominent position in medicine. Various benefits of
cannabis have been translated from Sanskrit and Hindi literature
under many different names as early as 1400-2000 BC,5,6

although its medicinal use was more thoroughly described in
Indian Ayurvedic medicine and the plant cultivated as early as
900 BC.2 The Greek physicians Claudius Galen (131-201 AD)
and Pedanius Dioscorides (40-90 AD) described medicinal indi-
cations for cannabis.7
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In 1839, Dr. William Brooke O’Shaughnessy introduced the
Western world to the medicinal uses of C. indica, or “Indian
hemp,” after his time in Calcutta, India. He suggested its use in
analgesia and as a muscle relaxant.8-10 He was a physician and
scientist who graduated from the University of Edinburgh, and a
professor of chemistry at the Medical College of Calcutta.11,12 Dr.
Clendinning in London was one of the first Western physicians
to treat migraine with cannabis in the 1840s,11,13 and another
London physician, Dr. R. Greene, was recommending daily
doses of cannabis for the prophylaxis of migraine in 1872.11,14

The medicinal use of C. indica for both acute and preventive
headache treatment was subsequently advocated by many promi-
nent physicians through the 19th and early decades of the
20th centuries, including E.J. Waring, S. Weir Mitchell, Hobart
Hare, Sir William Gowers, J.R. Reynolds, J.B. Mattison, and
Sir William Osler.4,8,9,15 Cannabis was included in British and
American pharmacopeias for headache treatment during these
early years.4

In 1887, Dr. S. Mackenzie published an article advocating for
the use of marijuana twice daily for chronic daily headache,
which was likely chronic migraine by description.11,16 Dr. J.W.
Farlow described the use of marijuana suppositories as having
“few equals in its power over nervous headaches” in 1889.11,17 In
1890, Sir John Russell Reynolds, the president of the British
Medical Association and physician to the royal household, wrote
a paper in Lancet reviewing 30 years of personal experience
in prescribing cannabis to advocate for its legitimate medicinal
uses for a wide variety of ailments, particularly migraine and
neuralgia.11,18

In 1915, the father of modern medicine, Sir William Osler,
advocated for cannabis use in migraine, which he published in
his textbook The Principles and Practice of Medicine.11 He stated
that when treating migraine, “Cannabis indica is probably the
most satisfactory remedy. Seguin recommends a prolonged
course.”4,11,15

Dr. E.C. Seguin, to whom Osler was referring, was a well-
known neurologist and president of the New York Neurological
Society, and a vocal proponent of cannabis for migraine at that
time.11 In 1916, Dr. Walter Ernest Dixon, who was a well-known
professor of pharmacology at Kings’ College and the University
of Cambridge, described the therapeutic effects of smoked can-
nabis for headache treatment.4

The rising use of medicinal cannabis was eventually derailed
by political factors in the United States (US) consisting of pro-
paganda that cannabis was a drug of abuse used by minority and
low-income communities, along with a campaign by Harry
Anslinger and the Federal Bureau of Narcotics in the 1930s
which attempted to associate psychosis, mental deterioration,
addiction, and violent crimes to marijuana use. Other historians
have stated that the purpose was to also reduce the size of the
growing hemp industry, influenced by prominent businessper-
sons such as Andrew Mellon, and the Du Pont family, who were

involved and invested heavily in competing industry including
synthetic fibers such as nylon.11,19-21 These claims and agenda led
to the Marihuana Tax Act of 1937, despite the American Medical
Association’s strong opposition to this legislation.4,22,23 This law
imposed a heavy tax on anyone associated with cannabis and
hemp for medicinal or industrial uses, with prison and large fines
for those failing to comply.11 In response to this ruling, Dr.
Robert Walton published a comprehensive review of cannabis
in 1938, and stated that legislation should not prohibit medicinal
use and scientific investigation, referencing 12 significant
authorities on its efficacy for migraine.4

The protest from the medical community could not overcome
the political powers pushing for banning cannabis and associat-
ing it as a drug of abuse. In 1941, cannabis preparations were
taken off the United States Pharmacopoeia and National Formu-
lary.4 Despite this removal, Dr. M. Fishbein, the editor of the
Journal of the American Medical Association, still recommended
oral preparations of cannabis over ergotamine tartrate for men-
strual migraine in 1942.4,24 A resurgence of recreational mari-
juana use occurred during the anti-establishment cultural
phenomenon that developed in the US between the early 1960s
and the early 1970s. This counterculture and time period left a
lasting impression in many aspects. Unfortunately, one of those
lasting impressions and stigma has been the association between
the psychedelic hippie counterculture movement of that era and
recreational marijuana use, rather than the longer and deeper
history of medicinal use that existed long prior to that time
period.

In August 1970, the Assistant Secretary of Health, Dr. Roger
O. Egeberg, wrote a letter recommending that marijuana
be classified as a Schedule 1 substance, the same as heroin and
lysergic acid diethylamide (LSD), and it has remained so since
the passage of the Controlled Substances Act of 1970. His stated
reasoning for this decision was:

“Since there is still a considerable void in our knowledge of
the plant and effects of the active drug contained in it, our
recommendation is that marijuana be retained within
Schedule 1 at least until the completion of certain studies
now underway to resolve the issue.”25

Therefore, marijuana was classified as a Schedule 1 substance,
not because of scientific evidence, but due to a lack of existing
scientific knowledge at that time.25 The consequence of the
Schedule 1 classification of cannabis has been detrimental to
researching its benefits. This is because research on cannabis
in the US remains illegal as a consequence of this classification.
This has senselessly left the potential therapeutic applications of
cannabis at a standstill for decades, despite possible benefits
described through history with extensive anecdotal descriptions
and scientific research, the fact that cannabis remained in the
Western pharmacopoeia until 1941, and was prescribed for a
multitude of symptoms including headache by many of the most
prestigious physicians of those times.
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The Drug Enforcement Agency (DEA) continues to refuse to
take marijuana off the restricted “most dangerous” Schedule 1
classification, claiming it has “no accepted medicinal use,” a
statement that has no evidence-based medicine to support it.
More evidence exists disproving and refuting those claims.
The Schedule 1 classification impedes US federal funding for
research, or even the legal ability to proceed with research. This
has been the primary hurdle in conducting the large-scale
medical research that is needed to obtain that necessary evidence-
based medicine on the potential benefits, or lack thereof, of
cannabis.

Hypocritically, despite the insistence of the Schedule 1 classi-
fication, the US Government, as represented by the Department
of Health and Human Services, in 2001 filed a patent (US Patent
#6,630,507) for cannabinoids that was awarded in 2003 for
“cannabinoids as antioxidants and neuroprotectants.”26 This
patent is a clear contradiction of the US Government’s own
definition for classification of a Schedule 1 drug having no
medicinal benefit.

Another glaring contradiction to the Schedule 1 status of
marijuana is the fact that the US Federal Drug Administration
(FDA) has approved synthetic versions of the cannabinoid
Δ9-THC in the form of Dronabinol (Marinol®) and Nabilone
(Cesamet®) for medicinal purposes. These observations further
confirm that the cannabinoids found in cannabis are recognized
by the government to be therapeutic with valid medicinal uses.
However, the Schedule 1 status remains intact, stating that there
is no accepted medical use of cannabis. Clearly, this Schedule 1
status needs to be reviewed and reclassified.

An attempt to reclassify marijuana to Schedule 2 failed in
1988, despite the DEA administrative law judge, Francis
Young’s, recommendation that marijuana be removed from
Schedule 1 and made available for physicians to prescribe.27-30 He
reviewed evidence and testimonies from the scientific commu-
nity and stated, “By any measure of rational analysis, marijuana
can be safely used within a supervised routine of medical care,”
and its use was suggested for spasticity, paraplegia, and multiple
sclerosis (MS), and as an anti-emetic, while its use for glaucoma
was considered “reasonable.”4,28 The FDA reviewed the schedul-
ing of marijuana in both 2001 and 2006, both times recom-
mending that it should remain in Schedule 1. A federal judge is
again reviewing whether reclassification is warranted at the time
of this writing.

The only access to legal marijuana has been through the FDA’s
Investigational New Drug Program, which was closed by the
Secretary of Health and Human Services in 1992, although the
13 patients in the program at that time were allowed to con-
tinue.31,32 The only federally approved source of research-grade
cannabis for that program, and still remaining, has been from a
farm at the University of Mississippi. It has had contracts with
the federal government since 1968, and has provided medicinal
marijuana to a few patients. The program initially started in 1976

when a glaucoma patient sued the government on grounds that
the cannabis was preventing his vision loss, and won.32 Currently
there are still 2 patients who receive monthly government sup-
plied marijuana, one for multiple hereditary exostoses, a painful
bone tumor disorder, and the other for glaucoma.32 The program
is still controlled by the National Institute on Drug Abuse
(NIDA).

In 1995, Richard Smith, the editor of British Medical Journal,
called for some marijuana legalization and decriminalization,33

and the Journal of the American Medical Association also published
a commentary in support of medical marijuana.34 In November
1995, the American Journal of Public Health, the journal for
the oldest and largest organization of healthcare professionals
in the world, issued a resolution urging lawmakers to make
medical marijuana accessible for research as an investigational
new drug, and to make marijuana a legally available medicine to
ill patients.27 They further stated that, “cannabis/marijuana was
wrongfully placed on the Schedule 1 of the Controlled Sub-
stances depriving patients of its therapeutic potential,” and con-
cluded that, “greater harm is caused by the legal consequences of
its prohibition than possible risks of medicinal use.”27 In 1997,
the British Medical Association published a book called Thera-
peutic Uses of Cannabis describing the many potential medical
benefits of cannabinoids, and also concluded that cannabinoids
may have potential use for patients with spastic neurological
disorders such as spinal cord injury and MS, which are not well
controlled with available drugs.35

Neurologist Dr. Ethan Russo received FDA support in con-
ducting a study looking at the effects of smoked marijuana in the
treatment of migraines in the late 1990s. However, his study was
halted by the NIDA. He stated the following:

“My FDA-approved study on cannabis’ ability to reduce
migraine was stone-walled because NIDA holds a monopoly on
the legal supply of cannabis for research, and they refused to
provide it for my study. As a doctor and a citizen, knowing that
researchers in other countries are researching and confirming
new medical uses for cannabis all the time, such as its ability to
protect the brain after head trauma or stroke, I am dismayed by
policies that prevent us from fully utilizing the healing potential
of this plant and preventing people from using the best medicine
for their condition.”36

Many physicians are pushing for schedule reclassification of
cannabis allowing medicinal cannabis for the treatment of a
multitude of ailments, and allowing research. In a 2013 apology
article retracting his previous anti-marijuana stance, Dr. Sanjay
Gupta MD, CNN Chief Medical Correspondent, stated:

“Well, I am here to apologize. I apologize because I didn’t look
hard enough, until now. I didn’t look far enough. I didn’t
review papers from smaller labs in other countries doing some
remarkable research, and I was too dismissive of the loud chorus
of legitimate patients whose symptoms improved on cannabis.
Instead, I lumped them with the high-visibility malingerers, just
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looking to get high. I mistakenly believed the Drug Enforcement
Agency listed marijuana as a Schedule 1 substance because of
sound scientific proof. Surely, they must have quality reasoning
as to why marijuana is in the category of the most dangerous
drugs that have “no accepted medicinal use and a high potential
for abuse.” They didn’t have the science to support that claim,
and I now know that when it comes to marijuana neither of
those things are true. It doesn’t have a high potential for abuse,
and there are very legitimate medical applications. In fact,
sometimes marijuana is the only thing that works. We have been
terribly and systematically misled for nearly 70 years in the
United States, and I apologize for my own role in that.”25

Dr. Gupta also noted that of more than 20,000 papers pub-
lished in recent times, only 6% of the studies look at the potential
benefits of cannabis, while all the rest investigate potential harm,
leading to an inherent bias and a profoundly distorted view.25

A poll by WebMD/Medscape revealed that the majority
of 1544 physicians from more than 12 specialties and 48 states
said that medicinal marijuana should be legalized nationally,
and agreed that it should be an option for patients.37 The rapidly
increasing anecdotal reports about its benefits and subsequent
exodus of families being forced to move to Colorado for legal
use of a special strain of marijuana called Charlotte’s Web38 to
treat their children’s refractory seizure disorders seems cruel and
senseless, and has led to stronger calls for legal research and
availability.

The Epilepsy Foundation has asked the DEA to relax its
marijuana restrictions to allow for medical research to proceed,
and in April 2014, the American Academy of Neurology pub-
lished a consensus statement on the use of medical marijuana in
neurologic disorders.39 It was based on a systematic review of
studies involving marijuana or synthetic cannabinoid treatment
for symptoms of only MS, epilepsy, and movement disorders
between 1948 and November 2013. In that consensus, they
concluded that certain forms of medical marijuana, cannabi-
noids, and synthetic formulations can effectively treat some
symptoms of MS, including spasticity, painful spasms, central
pain, and overactive bladder, although efficacy was uncertain for
the other neurologic conditions evaluated. They recommended
that cannabinoids should be studied as other drugs are in order
to continue seeking answers as to the potential benefits of mari-
juana use in patients who have neurologic illness, and if found
to be effective, it should be prescribed. Most recently in January
2015, the American Academy of Pediatrics recommended that
the government and DEA re-classify marijuana as a Schedule 2
drug to allow further research to be done on its therapeutic
benefits.

In 1996, California was the first state to pass the Compassion-
ate Use Act, which allowed the legal use of marijuana for medici-
nal purposes. Since then, at the time of this writing (March
2015), the number of states which have legalized medical mari-
juana is rapidly growing, currently at 23 (AK, AZ, CA, CO, CT,

DE, HI, IL, ME, MD, MA, MI, MN, MT, NV, NH, NJ, NM,
NY, OR, RI, VT, WA), in addition to Washington, DC. Fur-
thermore, 10 states (AL, FL, IA, KY, MO, MS, SC, TN, UT, WI)
have legalized CBD-only (CBD; extracted from cannabis)
medical marijuana bills, and 4 states (AK, CO, OR, WA) and
Washington, DC have successfully voted to legalize marijuana for
both medical and recreational purposes. More states will be
voting on upcoming election ballots for similar variable mea-
sures, increasing its availability for self-medication and/or
physician-prescribed medication. Several Congress members
introduced the “Charlotte’s Web Medical Hemp Act of 2014
(H.R.)” to Congress on July 28, 2014. The bill proposes to
exclude industrial hemp and CBD from the definition of mari-
juana in the Controlled Substances Act, so that patients can have
legal access to CBD oil and therapeutic hemp.

THE ENDOCANNABINOID SYSTEM
A breakthrough in the understanding of how cannabis works in
the brain occurred with the discovery of the endogenous canna-
binoids and receptors,40-44 which comprise the endocannabinoid
system. The endocannabinoid system is widely distributed
throughout the brain and spinal cord, and plays a role in many
regulatory physiological processes including inflammation, appe-
tite regulation, metabolism, energy balance, thermogenesis,
neural development, immune function, cardiovascular function,
digestion, synaptic plasticity and learning, pain, memory, psychi-
atric disease, movement, nociception/pain, psychomotor behav-
ior, sleep/wake cycles, regulation of stress and emotion, and
digestion.45-50

The endocannabinoid system consists of the cannabinoid
1 (CB1) and 2 (CB2) receptors, the endogenous canna-
binoid receptor ligands (endogenous cannabinoids) N-
arachidonoylethanolamine (anandamide, or AEA) and
2-arachidonoylglycerol (2-AG), as well as their degrading
enzymes fatty acid amide hydrolase (FAAH) and monoacylglyc-
erol lipase, respectively.40,46,51,52 The CB1 and CB2 receptors were
cloned in 1990 and 1993, respectively.53-55 The CB1 receptor is
primarily expressed on presynaptic peripheral and central nerve
terminals, and to a lesser degree on many other peripheral organs.
This is in contrast to CB2 receptors, which are concentrated
primarily in the peripheral tissues and immune cells where they
influence the release of cytokines and cell migration, although are
also present to a lesser degree in the nervous system.56-58 Discov-
ery of AEA, which notably is the ethanolamide of arachidonic
acid, occurred in 1992,40 and this is a primary mediator of
endocannabinoid signaling, although a multitude of other
endogenous mediators with “cannabinoid-like” effects continue
to be discovered.46,51,59-61

The CB1 and CB2 receptors are both located pre-synaptically
and modulate neurotransmitter release.56 The endocannabinoids
AEA and 2-AG, as well as the phytocannabinoids found in
cannabis, bind to and activate (with variable affinities) the
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pre-synaptic G-protein coupled CB1 and CB2 receptors.62-64

Activation of these receptors leads to opening of potassium chan-
nels causing a hyperpolarization of the pre-synaptic terminal, and
closing of calcium channels which inhibits release of stored
inhibitory and excitatory neurotransmitters, including gluta-
mate, acetylcholine, and dopamine when neuronal excitation
is present.48,52,65 Indirect effects on 5-hydroxytryptamine (5HT)
(serotonin), N-methyl-D-aspartate (NMDA), opiate, and
γ-aminobutyric acid (GABA) receptors allow endocannabinoids
to modulate other networks.66 AEA is a partial agonist at CB
receptors, and binds with slightly higher affinity at CB1 com-
pared with CB2 receptors, as does 2-AG.46,53,67

In the central nervous system, CB1 activation inhibits neu-
rotransmitter release of GABA, glutamate, serotonin, dopamine,
acetylcholine, noradrenaline, cholecystokinin, and D-aspartate at
both inhibitory and excitatory synapses.46,58,68 The CB1 receptor
is one of the most abundant G-protein coupled receptors in both
the peripheral and central nervous system.62 Notably, CB1 recep-
tors are prominent not only in the anatomical pain pathways
including the periaqueductal gray (PAG) matter, rostral ventro-
lateral medulla (RVM), dorsal primary afferent and substantia
gelatinosa spinal cord regions, spinal interneurons, and periph-
eral nerves/nociceptors, but also in other brain regions such as the
amygdala, cerebral cortex, hippocampus, substantia nigra pars
reticulata, basal ganglia, globus pallidus (internal and external
segments), and molecular layer of the cerebellum.45,58,69,70

The cardiopulmonary centers in the brainstem are sparsely popu-
lated with CB1 receptors, which is why there is a lack of respi-
ratory depression with the cannabinoids, as opposed to opiate
receptors.11

The presence of CB1 receptors in this wide array throughout
the central and peripheral nervous system provides the substrate
for a multitude of potential therapeutic neurologic targets. The
CB1 receptors are widely expressed throughout the rest of the
body and organ systems, but this is beyond the scope of this
review. The CB2 receptors are primarily concentrated in the
peripheral tissues, especially cells of the immune system, but can
be found in lower concentrations in some brain regions including
the PAG and some neuronal subpopulations astrocytes, microg-
lia, and oligodendrocytes.39,71,72 AEA and other cannabinoid ago-
nists have also been shown to have inhibitory effects on serotonin
type 3 (5HT3) receptors, which further suggests its role as an
anti-emetic and in analgesia.73

The endocannabinoids are arachidonic acid derivatives synthe-
sized “on demand” in the post-synaptic terminals from mem-
brane phospholipid precursors in response to cellular metabolic
needs, and there appears to be cross-talk between the eicosanoid
and endocannabinoid pathways.46,52,74-76 The CB1 receptor medi-
ated anti-inflammatory effects of cannabinoids are suspected to
be secondary to inhibition of arachidonic acid conversion by
cyclooxygenase,11,77 although CB2 receptor activation induces
immunosuppression, which also reduces inflammation.78

THE PHYTOCANNABINOIDS
The plant genus Cannabis is within the plant family Canna-
baceae. Three cannabis species are described: C. sativa, C. indica,
and C. ruderalis, although there has been a long-standing debate
among taxonomists regarding classification of these variants into
species, so a biochemical method to classify cannabis variants is
typically used.1 As noted previously, cannabis that has high levels
of the psychoactive cannabinoid, Δ9-THC, and low levels of the
non/anti-psychoactive cannabinoid, CBD, is generally referred to
as “marijuana,” while cannabis that has high levels of CBD and
very low insignificant levels of Δ9-THC is referred to as “indus-
trial hemp,” or “hemp.”

The leaves and flowering tops of cannabis plants contain at
least 489 distinct compounds among 18 different chemical
classes, and contain at least 100 different phytocannabinoid
compounds identified thus far, potentially holding therapeutic
benefit individually, or in variable combinations.79,80 The
primary cannabinoids studied to date include Δ9-THC, CBD,
cannabinol (CBN), cannabigerol (CBG), and tetrahydrocan-
nabivarin (THCV), although there are many others.79,81-84 The
percentage present of these and other cannabinoids vary
depending on the cannabis strain, climate, soil, and techniques
of cultivation, and these factors also account for the wide vari-
ability in medicinal benefits as well as side effects.85,86 Delta9-
THC is the most studied and responsible for most of the
physical, and particularly the psychotropic effects of cannabis.87

All species contain the psychoactive component, Δ9-THC, in
variable amounts, although C. sativa contains the highest
Δ9-THC, while C. ruderalis contains the least.1,78 The other can-
nabinoids including CBD, CBN, and CBG have little to no
psychotropic properties,87 which makes them very attractive for
potential therapeutics.

Delta9-THC was first isolated in 1964,88 and is a partial
agonist at both CB1 and CB2 receptors, but also acts at other
non-CB receptors. Its actions at the CB1 receptor account for
the psychoactive effects of cannabis, thought to be mediated to
some extent by suppression of both glutamate and GABA
release.39,64,89-91

CBD was isolated in 1963, lacks psychoactivity, and does
not appear to bind to CB1 or CB2 receptors, but rather interacts
with a multitude of various ion channels, enzymes, and other
receptors that are felt to explain its potential analgesic, anti-
epileptic, anti-nausea, anti-emetic, anti-inflammatory, anxiolytic,
anti-psychotic, and anti-ischemic properties.39,64,92-95 Its potential
analgesic and anti-inflammatory effects are mediated by both
cyclooxygenase and lipoxygenase inhibition, and its anti-
inflammatory effect is several hundred times more potent than
aspirin in animal studies.84,96 Both CBD and Δ9-THC also have
strong anti-oxidant actions, more potent than α-tocopherol and
ascorbate, and have been shown to reduce NMDA, α-amino-3-
hydroxyl-5-methyl-4-isoxazole-propionate, and kainate receptor-
mediated neurotoxicities.97,98
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CBN may have some immunosuppressive properties, and
CBG may have some analgesic and anti-inflammatory properties
as a partial agonist at CB1 and CB2, as well as actions as a 5HT1A

receptor antagonist and α2-adrenoceptor agonist.94,99-103 It has
also been suggested that THCV may have some anti-convulsant
properties104,105 by acting as a CB1 receptor antagonist and CB2
receptor partial agonist.106,107

Cannabinoids including Δ9-THC have been shown to have
anti-nociceptive effects in the PAG gray matter,108 an area in
the brainstem that has been suspected to play an integral role
in migraine generation,109 as well as involvement in both
descending and ascending pain transmission.108,110 CB1 recep-
tors have also been shown to have a dense concentration in
the hypothalamus.56 Cannabinoid analgesic properties are
mediated through CB1 receptors111 in the brain, spinal cord,
and peripheral nerves.108,110,112-117 Studies suggest that the
endogenous cannabinoid system may modulate anti-nociceptive
effects in isolation, or through simultaneous potentiation
of specific opioid receptors.118-129 CB1 receptors are 10 times
more concentrated then μ-opioid receptors in the brain, and
cannabinoid receptors co-localize with opioid receptors in
many regions such as the dorsal horn of the spinal cord, leading
to synergistic augmentation of the analgesic opioid effects,
with subsequent lower dose requirements of opioid
therapy.11,119,120,123,127,130-135 Administration of cannabinoid
receptor agonists leads to endogenous opioid peptide release
and chronic Δ9-THC use increases endogenous opioid precur-
sor gene expression in supraspinal and spinal structures
involved in pain perception.130 This interaction is suspected to
be from pharmacodynamic mechanisms, since studies show
marijuana use does not affect blood levels of oxycodone or
morphine.11,136

Little is known about the potential therapeutic role of the
extensive number of other compounds that cannabis contains,
including flavonoids, terpenes, phenols, amino acids, vitamins,
proteins, steroids, nitrogenous compounds, enzymes, glycopro-
teins, simple alcohols, hydrocarbons, ketones, aldehydes, fatty
acids, simple esters and lactones, and pigments.79,137 This makes
it difficult to appropriately assess the potential beneficial con-
tribution by each of these compounds in studies evaluating pos-
sible therapeutic uses of cannabis, since different strains have
different ratios of Δ9-THC, CBD, additional cannabinoids, and
other compounds. Variable routes of administration add to this
complexity. Ultimately, studying each isolated constituent is
mandatory to determine each compound’s individual therapeu-
tic benefits. For example, the terpenes are thought to contribute
to the distinctive differences in fragrance among cannabis
strains, as well as the smoking qualities and character of the
subsequent “high.”86 However, terpenes have a broad range
of other actions including anti-inflammatory, anti-anxiety,
anti-oxidant, anti-neoplastic, anti-bacterial, and anti-malarial
properties.86

POTENTIAL MEDICINAL USES OF CANNABIS
FOR HEADACHE
Literature review shows that medicinal marijuana and its derived
cannabinoids have reported therapeutic benefit in an extensively
wide area of medicine encompassing many specialties,118,137,138 as
compiled and referenced in Table 1. This is not an all-inclusive
list, and it is important to remember that much of the included
data are anecdotal, case based, or laboratory-based scientific
research, although there are some randomized trials as well. One
of the most documented uses of medicinal marijuana is in the
treatment of pain, particularly chronic pain, and suppression of
hyperalgesia and allodynia, with most studies involving endocan-
nabinoids, Δ9-THC, or synthetic cannabinoids.58,139,140 The
cannabinoid–opioid interactions and “opioid-sparing effect” of
cannabinoids has attracted interest in medicinal marijuana for a
possible alternative to narcotics with less potential for depen-
dence, addiction, and abuse. These interactions also raise the
question of a theoretical role in helping patients to wean down or
off of opiates.

Components of the endocannabinoid system are found
throughout the nervous system in supraspinal, spinal, and
peripheral pain pathways. Both Δ9-THC and CBD have analge-
sic properties, although they act through different mechanisms,
and the psychotropic side effects of Δ9-THC may be a limiting
factor in its use.141-144 Medicinal cannabis and its cannabinoid
extracts increase pain thresholds145 and possess analgesic
properties.66,146-149 Delta-9-THC doses of 15-20 mg have been
shown to be comparable to the analgesic effects of codeine
60-120 mg.150 Therapeutic uses of cannabis are reported in a
wide range of chronic pain disorders as detailed and referenced in
Table 1. A review of 38 published randomized controlled trials
evaluating cannabinoids in pain management revealed that 71%
(27) concluded that cannabinoids had empirically demonstrable
and statistically significant pain-relieving effects, whereas 29%
(11) did not.45

Given the pharmacology and reported therapeutic benefits of
cannabis in pain medicine, it is only logical that this benefit may
extend to the arena of headache medicine, including migraine.
There is supporting literature for this, although it is primarily
anecdotal and case based. Cannabinoids are active through CB1
receptors in areas of the brain and brainstem involved with
migraine pathophysiology including the PAG (which may be a
migraine generator area), rostral medulla, area postrema of the
medulla, nucleus trigeminal caudalis,49,151-156 and trigeminal
ganglia.11

The endogenous endocannabinoid AEA modulates pain
signaling in the central nervous system in various ways. AEA
inhibits dural blood vessel dilation induced from neurogenic,
calcitonin gene-related peptide (CGRP), electrical stimulation,
capsaicin, and nitric oxide (NO) sources, and this effect is
reversed by a cannabinoid antagonist.40,153,154,157,158 AEA also
activates the transient receptor potential vanilloid receptor on
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trigeminal ganglion neurons, modulating the release of CGRP,
and influencing vasomotor tone.157,159

Modulation of serotonergic pain transmission is well estab-
lished in migraine treatment, particularly with the mechanism of
action of the triptans. Endocannabinoids interact with seroton-
ergic neurons in the brainstem dorsal raphe to modulate pain
mechanisms,160,161 and AEA potentiates 5HT1A and inhibits
5HT2A receptors.153,154 Cannabinoids have been shown to inhibit
5HT release from platelets during a migraine.162 Endocannabi-
noids, via CB1 receptor activation, have anti-nociceptive effects
by descending modulation of pain at the spinal level through
PAG and RVM connections,163-168 and modulation of descending
cutaneous-evoked C-fiber spinal nociceptive responses from
the brainstem regions including the ventrolateral PAG and
RVM.168,169 CB1 receptor activation inhibits dural trigeminovas-
cular nociceptive responses.158,170 When CB1 receptors are acti-
vated in the ventrolateral PAG, there is subsequent descending

attenuation and modulation of dural-evoked nociceptive trigemi-
novascular processing and transmission, including Aδ-fiber and
C-fiber responses, and basal trigeminal neuronal tone in the
trigeminocervical complex.171-174 Furthermore, variations in the
cnr1 gene on chromosome 6, which encodes for the CB1 recep-
tor, in a region that has shown linkage with migraine, are asso-
ciated with a greater risk of developing migraine.175,176

The CB1 activation pathways are notable, given that triptan
activation of 5HT1B/1D receptors in the ventrolateral PAG also
leads to descending modulatory inhibition of dural nociceptive
Aδ-fiber and C-fiber neuronal responses and basal trigeminal
neuronal tone in the trigeminal nucleus caudalis, but not cuta-
neous responses.177 Experimental studies show that in the ven-
trolateral PAG, the CB1 receptor-mediated trigeminovascular
responses are modulated by the serotonergic system, particularly
via the 5HT1B/1D triptan receptor,171 and other studies of neuro-
pathic pain models have shown that serotonergic neuron firing in

Table 1.—Medicinal Uses Reported With Cannabis and Cannabinoids

Central Nervous System (CNS)

Chronic non-cancer pain:45,58,136,140,150,267-289 chronic neuropathic pain,136,139,277,287-301 phantom limb pain,302 fibromyalgia,300,303-307 rheumatoid
arthritis,308-311 chronic abdominal pain from inflammatory bowel diseases,312-318 cancer-related pain (especially with potent opiate
failure)150,244,268,319,320

Headache and facial pain: chronic headaches,146,196 migraine,49,192-196,321 cluster headache,217,221,222 pseudotumor cerebri,198 multiple sclerosis-associated
trigeminal neuralgia226

Epilepsy80,104,105,322-339

Spasticity and related central pain and bladder dysfunction in multiple sclerosis35,121,140,226,250,328,340-376 and spinal cord injury121,140,328,340,341,362,377-382

Additional multiple sclerosis associated symptoms: tremor,343 pendular nystagmus suppression,383 dystonia345

Reduce muscle cramps and fasciculations in amyotrophic lateral sclerosis (ALS),384 and delay disease progression (ALS and MS)385-387

Reduce intracranial pressure in traumatic brain injury, aid in cerebral ischemia and neuro/excitotoxicity,199-203,388 and regulation of neuroinflammatory
response372,373,389-391

Tourette’s syndrome392-403

Dystonic movement disorders,399,404-408 oral dyskinesia409

Parkinson’s disease; reduction of levodopa-induced dyskinesia,399,410 and disease progression411-414

Huntington’s disease415-417

Meige’s syndrome418

Intractable hiccups419

Depression, anxiety, and mood disorders143,144,203,266,290,376,420-437

Post-traumatic stress disorder (PTSD)242,438-448

Neuroprotective antioxidants97,98,201,202,391

Alzheimer’s; behavioral/agitation,449-451 disease progression and cognitive symptoms452,453

Insomnia (majority in setting of pain relief )242,277,290,297,303,306-308,314,346,347,349,362,377,379,435-437,454,455

Fulminant hepatic encephalopathy456

Autism and autistic spectrum disorders457-461

General Medical Systems

Nausea and vomiting from chemotherapy in adults93,276,462-497 and children497-500

Appetite stimulation in healthy subjects as well as cancer and AIDS-associated anorexia/cachexia syndrome ± altered chemosensory
perception143,162,203,435-437,455,463,482,497,501-519 and associated nausea519-521

Reducing intraocular pressure in glaucoma204-216

Gastrointestinal disorders (irritable bowel syndrome, inflammatory bowel disease, pain)312-318,522-536

Anti-cancer/neoplastic including breast, brain (glioma), lung, colon, skin cancer (melanoma), leukemia489,537-568

Asthma (oral or aerosol rather than smoked)569-571

Regulation and decrease of inflammation associated with autoimmune diseases572-574
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the brainstem dorsal raphe are modulated by CB1 receptor acti-
vation.160,161 Furthermore, 5HT1B/1D antagonists inhibit CB1
responses in the ventrolateral PAG.171 These findings show how
serotonergic and endocannabinoid neurons in the brainstem can
modulate the effects of either system as trigeminal or spinal
nociceptive inputs are processed.171 This suggests that the endo-
cannabinoid neurotransmitter system is a potential target for
treating migraine, and that triptans may help to break migraines
by activating the brain’s endocannabinoid system.171

Triptans are suspected to inhibit GABAergic and glutamater-
gic signaling in the PAG by preventing neurotransmitter release
from nerve terminals as part of their mechanism of action.178

Similarly, activation of CB1 receptors in the PAG and RVM also
inhibit GABAergic and glutamatergic transmission by preventing
release of neurotransmitters.179,180 Triptan action may in part be
secondary to modulation of endocannabinoidergic neurons in
the brainstem, and descending control of trigeminovascular noci-
ceptive transmission may occur through interactions between
serotonergic and endocannabinoid receptor systems.171 Pharma-
cological manipulation of the CB2 receptor suggests a potential
therapeutic target for the treatment of migraine as well.181

The endogenous endocannabinoid AEA, the phytocannabi-
noid Δ9-THC, and synthetic cannabinoids suppress glutamater-
gic neurotransmission via inhibitory modulation of the NMDA
receptors, mediated by CB1 receptors.153,154,182-186 Activation of
CB1 receptors suppresses cortical spreading depression (CSD).
This is suspected to be due to decreased glutamatergic transmis-
sion via inhibitory NMDA modulation, although modulation of
NO, CGRP, or lipoxygenase and cyclooxygenase pathways are
also possible contributors to the suppressive effect of cannabi-
noids on CSD.183 Activation of CB1 receptors may stop migraine
pain by inhibition of CSD and subsequent trigeminal neuronal
activation.183

Endocannabinoid deficiency has been theorized as a possible
cause for migraine and other chronic pain disorders, including
chronic migraine and medication overuse headache.187,188 Levels
of AEA are decreased in the cerebrospinal fluid of individuals
with chronic migraine compared with normal controls, while
levels of CGRP and NO (normally inhibited by AEA) are
increased.153,189,190 Platelets of female migraineurs as opposed to
male have also shown increased activity of the AEA-degrading
enzyme FAAH, suggesting increased endocannabinoid degrada-
tion.191 A widely recognized migraine trigger, nitroglycerin,
increases activity of endocannabinoid degrading enzymes,
leading to increased breakdown of endogenous endocannabi-
noids in the midbrain, where the PAG is located.156

Unfortunately, there have been no controlled clinical trials
evaluating smoked or oral formulations of medicinal cannabis
or prescription cannabinoids for either acute or prophylactic
therapy in migraine or other headache disorders. A small case
series of cannabis use for patients with pain included 3 subjects
with chronic headaches that were relieved by smoking cannabis,

with results similar or superior to ergotamine and aspirin.146

Another small case series of 3 patients reported that abrupt
cessation of chronic daily marijuana smoking was followed by
migraine attacks, while subsequent remission of headaches was
seen with resumption of episodic marijuana use in 1 of the
patients.192 It is not certain whether this suggests effective pre-
vention by the marijuana or medication overuse headache with
withdrawal headache upon cessation.

A case of a migraineur who had failed standard medical
therapy, and ultimately received relief with small doses of smoked
marijuana was reported.193 Similarly, this author has encountered
multiple patients with chronic migraine, and a similar history of
failing all standard medical therapy, but receiving a significant
positive response to smoked cannabis (usually admitted reluc-
tantly) or synthetic cannabinoids.

One study suggested that cannabinoid compounds may
provide benefit in migraine treatment due to platelet stabilization
and inhibition of serotonin release.194 A small survey of 54
patients in a drug treatment center reported that marijuana
use was commonly used as a self-medication treatment for
migraine.195

An anonymous standardized survey investigating reasons for
self-medication with cannabis in Germany, Austria, and Switzer-
land was conducted by the Association for Cannabis as Medicine
(Cologne, Germany).196 There were 128 patient questionnaires
evaluated, and of the many reported medical uses, 6.6% used
cannabis for migraine, and 3.6% used it for headache. Another
survey of 2480 patients of the Oakland Cannabis Buyer’s Club
revealed that 5% used it for migraine relief.197

Medicinal cannabis may have a role in headache disorders
other than migraine as well. A case study reported a woman with
pseudotumor cerebri would smoke a marijuana cigarette about
once per week when her headache was more severe. She would
have complete resolution of her headache within 5 minutes, and
it would not recur that day.198 This is interesting given other
studies that suggest that cannabinoids may reduce intracranial
pressure in traumatic brain injury,199-203 as well as intraocular
pressure in glaucoma.204-216 The synthetic cannabinoid, Dexabi-
nol, has no psychotropic activity, but blocks NMDA receptors,
and suppresses production of tumor necrosis factor. In phase II
trials in Israeli hospitals, it lowered intracranial pressure with a
trend toward faster and better neurologic outcome.199,203

Cannabis has been reported to treat cluster headache. In a case
report,217 a 19-year-old male who was refractory to a multitude of
preventive and abortive medications reported that smoking mari-
juana at the onset of a cluster headache attack would consistently
give complete headache relief within 5 minutes of inhalation, and
was the only thing that helped. Given the dramatic improvement
with smoked cannabis, his physician decided to substitute the
smoked cannabis with Dronabinol (Marinol®) 5 mg, a synthetic
cannabinoid. Dronabinol taken at the onset of cluster headache
consistently provided complete and rapid relief within 5-15
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minutes. Notably, CB1 receptors have a dense concentration in
the hypothalamus,56 of which the posterior inferior ipsilateral
hypothalamus has been suspected to be a site of activation in
cluster headache.218-220

A survey of 113 patients with chronic cluster headaches in
France found that 26% regularly consumed cannabis, although
whether cannabis was used for treatment of cluster headache or
only recreationally was not further evaluated.221 In another study
conducted in 2 French headache centers with a patient question-
naire evaluating marijuana use in cluster headache patients,
63/139 (45.3%) had a history of cannabis use, of which 27
patients (19.4% of total cohort) had used it to treat cluster
headache attacks.222 Efficacy was reported in 25.9%, variable or
uncertain effects in 51.8%, and negative effects in 22.3%. Thus,
in almost three quarters, the cluster headache subjects did not
report efficacy. The authors noted the need for controlled trials
with synthetic selective cannabinoids to show a more convincing
therapeutic benefit.

Similar to cluster headache, this hypothalamic region is also
activated during short-lasting unilateral neuralgiform headache
attacks, including those with specific conjunctival injection and
tearing,223 paroxysmal hemicranias,224 and hemicrania conti-
nua,225 raising a theoretical question of whether refractory cases
of these headache disorders may also be responsive to medical
cannabis and the cannabinoids.

A trial of 112 patients with MS who smoked cannabis reported
that 90% had significant chronic pain relief, and particularly
70% had relief of MS-associated trigeminal neuralgia.226

PHARMACOKINETICS
Cannabis can be used by smoked, vaporized, oral, oral mucosal,
topical, or rectal routes of administration. The majority of
cannabinoid metabolism occurs in the liver, with variable
levels of different metabolites, dependent on the route of
administration.227-229 Health Canada (US FDA equivalent) pub-
lished an excellent in-depth review of the pharmacokinetics and
pharmacodynamics of cannabis, and it is recommended for more
detailed discussion of these topics.137

Smoked cannabis results in the fastest onset of action, within
minutes, due to the lipophilicity of Δ9-THC, and results in
higher cannabinoid blood levels and shorter duration of effects
compared with oral routes.227,228 When smoked, the psychotropic
effects start within seconds to a few minutes, peak in 15-30
minutes, and wear off within 2-3 hours. Depending on efficiency
and method of smoking, bioavailability of Δ9-THC ranges from
2% to 56% based on puff duration, breath hold duration, and
depth of inhalation, but typical use is predicted to be about
25-27%.228,230-232

Smoking cannabis by vaporization is a more recent technique
of smoking cannabis, developed due to the fact that inhalation of
a combustion product is an undesirable delivery system.233 The
goal of this technique is to suppress irritating respiratory toxins

by heating cannabis to a temperature where active cannabinoid
vapors form, but below the point of combustion where smoke
and associated toxins are produced.234 Vaporization may be
advantageous to smoking due to less toxic byproducts such as tar,
polycyclic aromatic hydrocarbons, carbon monoxide, and more
efficient extraction of Δ9-THC.234-238 Plasma concentrations
and effects are similar to those of smoking cannabis by standard
methods, although absorption has been suggested to occur
faster.233

Oral administration is associated with a slower onset of action
with delayed psychotropic effects beginning in 30-90 minutes,
slower peak at 2-3 hours, lower peak blood Δ9-THC levels (5-6
times lower as compared with smoking239 ), and longer duration
of action and effects lasting 4-12 hours, depending on dose and
specific psychotropic effect.227,230 Delta-9-THC is often ingested
by adding it to foods such as brownies, oils, butters, cookies, and
teas.

There are 2 synthetic pharmaceutical versions of oral Δ9-THC
available. The first is Dronabinol (Marinol®), which comes in
2.5 mg, 5 mg, or 10 mg Δ9-THC tablets. It is typically used once
to twice daily, and dose ranges vary from 2.5 to 40 mg/day.240 It
is Schedule III and approved by the FDA for nausea/vomiting
associated with chemotherapy, and acquired immune deficiency
syndrome (AIDS)-associated anorexia and weight loss.

The second is Nabilone (Cesamet®), which comes in 0.25, 0.5,
and 1 mg Δ9-THC tablets, and is used once to 3 times daily, with
dose ranges varying from 0.2 to 6 mg/day.241,242 It is Schedule II
and FDA approved for nausea/vomiting associated with chemo-
therapy. These 2 medications contain only Δ9-THC, without
other cannabinoids such as CBD, which typically provides much
of the analgesic effects of cannabis. Another oral formulation
from the United Kingdom is called Epidiolex©. It has received
Orphan Drug Designation from the FDA for the treatment of
severe, drug-resistant epilepsy syndromes such as Dravet and
Lennox-Gastaut syndromes, and is currently in clinical trials.

An oral mucosal formulation called Nabiximols (Sativex®) is
available in the United Kingdom for spasticity in MS. It is also
approved by Health Canada as an adjunct treatment for neuro-
pathic pain in MS, and for moderate to severe cancer-related pain
for patients who have failed the highest tolerated opiate dosing.
In April 2014, the FDA granted Fast Track designation to
Sativex® for the treatment of pain in patients with advanced
cancer, who experience inadequate analgesia during optimized
chronic opioid therapy, and it is currently undergoing phase III
clinical trials in the US for this indication. It is also undergoing
phase III trials in the US for MS spasticity. Each spray delivers a
total dose of 2.7 mg Δ9-THC and 2.5 mg CBD, along with
additional cannabinoids, flavonoids, and terpenoids since it is a
tincture of cannabis, made from cannabis plants rather than a
synthetic form, and doses range from 1 to 16 sprays per day.243,244

Peak plasma concentrations of the CBD and Δ9-THC occur in
2-4 hours, although there is wide variation between patients in
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peak blood levels, time to onset, and peak of effects.243 Similar to
the oral formulations, Δ9-THC and cannabinoid blood levels are
lower as compared with smoking, although Δ9-THC blood levels
are similar to Dronabinol.243,245

Topical transdermal formulations of cannabinoids exist in
ointments, creams, and lotions, although there are no clinical
studies evaluating these. However, some research has been done
evaluating a dermal patch for delivery of synthetic cannabinoids
with good permeation results, suggesting the utility for develop-
ment of a transdermal therapeutic system.246-248

Rectal formulations have been studied, and blood concentra-
tions of Δ9-THC are dose and vehicle dependent.249 The pro-
drug Δ9-THC hemisuccinate is absorbed rectally rather than
Δ9-THC, and this in combination with decreased first-pass
metabolism leads to higher bioavailability of Δ9-THC (52-61%)
as compared with the oral route.249-253

Intramuscular and intravenous Δ9-THC has been evaluated in
limited studies,251,254 and the authors of 1 study involving
monkeys suggested that intramuscular Δ9-THC may be a useful
alternative route of administration, since it is more completely
bioavailable as compared with the oral route.251

ADVERSE EFFECTS OF CANNABIS
There are a multitude of variables that may influence the pres-
ence or severity of adverse effects with cannabis use, as well as
benefits. The majority of information regarding adverse effects
reported with cannabis use come from studies and case reports
primarily evaluating recreational users, rather than from con-
trolled therapeutic clinical studies. It is important to remember
that none of the studies or reported adverse effects of cannabis
specifically compare and take into account many potential
variables. These include route of administration, patient age,
concurrent medications being taken, patient comorbidities,
standardized dosing, type of cannabis strain, ratio of the
phytocannabinoids in the cannabis strain (particularly the
CBD:THC ratio), sterility of cannabis growing conditions, can-
nabis analyzation for commonly encountered issues of toxins,
pesticides, and fungal and bacterial microbial contaminants,
among others.

The importance of sterility and potential side effects from
non-sterile growing environments is illustrated by a case of aller-
gic bronchopulmonary aspergillosis due to microbial contamina-
tion from smoking moldy cannabis.255 These variables will be
extremely important in future studies, as there are suspected to
be at least 100 different types of phytocannabinoids, and only a
few of them have been studied and evaluated. Some (such as
Δ9-THC) cause psychoactive side effects, while others (such as
CBD) have no psychoactive side effects, as previously discussed.
Therefore, these reported adverse side effects are based on entirely
non-standardized evaluations, similar to many of the anecdotal
and case-based reports suggesting benefit. This is synonymous to
evaluating adverse reactions in a random combination of the

widely variable antidepressant medications, and then lumping all
reported adverse effects into the same adverse effect profile for
antidepressants as a general class. However, in reality, it is under-
stood that different antidepressants have different pharmacologic
properties and adverse reactions. Cannabis use as a medication
should be thought of no differently. Therefore, these reported
adverse side effects should not be assumed to be universal can-
nabis side effects, but need to be more appropriately correlated
with specific phytocannabinoids, phytocannabinoid ratios, and
the aforementioned variables as medical research moves forward.
This is critical for evaluating adverse side effects, as well as thera-
peutic benefits.

Unfortunately, cannabinoid science and associated medical
research is in its infancy, and these many variables and factors
have yet to be evaluated and incorporated into research for more
specific data regarding both benefits and adverse side effects.
With that said, adverse reactions reported in the central nervous
system and cardiovascular system are seen in Table 2, while
adverse reactions in the respiratory system, gastrointestinal,
reproductive, and immune systems are reported in Table 3.

Regarding cannabis dependency, the problem may be less sig-
nificant compared with other substances. A study reported by the
health arm of the National Academy of Sciences, The Institute of
Medicine, showed that dependency occurs in 32% of tobacco
users, 23% of heroin users, 17% of cocaine users, 15% of alcohol
drinkers, and 9% of marijuana users.256 Withdrawal symptoms
following prolonged cannabis use have been reported to include
anger, depressed mood, irritability, anxiety, restlessness, insom-
nia, strange dreams, weight loss, and decreased appetite. The
question of cannabis overuse headache and withdrawal headache
remains unstudied.257-259

To date, there has been no documented evidence of death
exclusively attributed to cannabis overdose or use.137 A recent
comparative risk assessment to quantify the risk of death associ-
ated with commonly used recreational substances using the
margin of exposure approach was conducted.260 The margin of
exposure is defined as a ratio between toxicological threshold
(benchmark dose) and estimated human intake. This method
uses the most recent guidelines for risk assessment of chemical
substances, which also takes the population-based exposure
into account. The toxicological margin of exposure approach
validates epidemiological and social science-based drug ranking
approaches. Results showed that alcohol was the deadliest sub-
stance, followed by heroin, cocaine, tobacco, ecstasy, metham-
phetamine, and lastly, cannabis. These results suggested that
cannabis was approximately 114 times less lethal than alcohol,
and reinforced similar results in comparative toxicology studies
and drug safety rankings developed decades prior under different
methodologies.261,262

The ratio between Δ9-THC and CBD appears to be an impor-
tant factor in relation to side effects based on currently available
literature, and some cannabinoids such as CBD may modulate
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the activity of Δ9-THC.263 Delta9-THC accounts for the vast
majority of the psychotropic and physical side effects of
cannabis.87

In contrast, as noted, CBD lacks psychoactivity, which is why
the specialized bred high-CBD, low-THC strain of Charlotte’s
Web™ has become such a popular treatment for refractory child-
hood epilepsy.38 CBD-mediated attenuation of Δ9-THC side
effects may be observed when the CBD:THC ratio is at least 8:1
(± 11.1),264,265 while CBD may potentiate some of the THC side
effects when the CBD:THC ratio is around 2:1 (± 1.4).264 CBD
has been shown to have anxiolytic effects in animals and humans
by reducing the anxiety reaction induced by Δ9-THC.266

There are no studies evaluating the therapeutic benefits corre-
lating to varying cannabis strains or CBD:THC ratios, despite
the wide spectrum of diseases and symptoms that the medical
literature suggests cannabis is beneficial for. This is clearly a wide
open area containing many potential therapeutic medical treat-
ments for which research is desperately needed. Determining
which cannabis strains and CBD:THC ratios are the most effec-
tive for specific diseases and symptoms, including acute and
chronic pain should be a primary research focus.

There are an extensive number of variables that make it diffi-
cult for establishing standardized dosing schedules. Some of these
variables include the complex cannabinoid pharmacology,
potency of cannabis being used such as CBD:THC ratios, the
large number of other compounds found in cannabis, different
dosing regimens, different routes of administration, tolerance to
cannabinoids, inter-individual differences in cannabinoid recep-
tor structure, function, and density, as well as differences in
cannabinoid metabolism.137 Current dosing recommendations
are highly individualized, relying significantly on titration.231

For new patients, it is recommended that waiting a few
minutes between puffs of smoked/inhaled cannabis, and waiting
30-60 minutes between bites of cannabis-based oral products to
monitor for effects or adverse symptoms is most prudent.137

Based on peer-reviewed literature, the majority of patients using
smoked or orally ingested cannabis for medical purposes have
been observed to use between 10 and 20 g of cannabis per week,
or approximately 1-3 g per day.137 Detailed estimated dose
amounts and percentages of Δ9-THC between various routes of
administration, including conversion factors between smoked
and oral forms can be seen in Health Canada’s publication of

Table 2.—Adverse Effects Reported With Use of Cannabis and Cannabinoids on Central Nervous and Cardiovascular Systems

Central Nervous
System (CNS) Adverse Effects Reported

Sedative Somnolence, generalized CNS depression, additive with other CNS depressants, amotivational syndrome in chronic
use137,232,272,290-292,303,314,346,347,435,436,575-578

Psychological Euphoria (“high”), dysphoria, depersonalization, anxiety/panic attacks (primarily from Δ9-THC and lessened by
presence of CBD), aggravation of psychosis in those predisposed for or having psychotic disorders (however, a study
of 10,000 psychiatric hospital admissions found no evidence that use of cannabis induced psychosis in previously
asymptomatic patients,578 and a recent study reported no correlation with high risk individuals and development of
psychosis from cannabis use579 )87,137,232,259,292,303,314,427,580-603

Perception Synesthesia (stimulation of 1 sense stimulates a totally different sense; hearing colors, seeing sounds, feeling/tasting
sounds, etc.), distortion of sense of time and space, heightened sensory perception, misperceptions,
hallucinations137,259,488,594,597,604-607

Motor function Ataxia, weakness, disequilibrium, incoordination, dysarthria84,137,232,291,605,608

Psychomotor/cognitive
function

Mental clouding, thought fragmentation, impaired memory, impairment in general cognitive performance (especially
complex/demanding tasks), and driving may be impaired in occasional > chronic smokers (less as compared with
alcohol, but increased in combination with alcohol),137,314,605,609-627 possible impairment in neurocognitive brain
development in users who begin at a younger age including adolescence628,629

Dependence Physical and psychological dependence associated with chronic, heavy cannabis use258,259,630-632

Stroke Limited and somewhat loosely associated case reports of stroke following recent use of smoked cannabis (one of which
was cardioembolic from myocardial infarction)137,633-636

Cerebral blood flow Increased with acute cannabis use, chronic use may decrease, variations exist between regions,137,637,638 possible
association with reversible cerebral vasoconstriction syndrome (RCVS),639 and multifocal intracranial stenosis636

Other Headache,240,241,243,290,359,362 especially with withdrawal640

Cardiovascular Adverse Effects Reported

Peripheral circulation Conjunctival injection, vasodilatation, postural hypotension, supine hypertension,137,144,490,577,635,637,641-643 and
arteritis644-647

Heart rate Tachycardia with acute use, but tolerance develops with chronic use137,144,232,303,314,490,637,648-654

Heart rhythm Ventricular arrhythmia, atrial fibrillation, premature ventricular contractions635,652,653,655-658

Myocardial infarction
(MI)

Possible increased risk of MI after acutely smoking cannabis, particularly with pre-existing cardiovascular disease,
increased myocardial oxygen demand137,642,653,659,660
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Information for Health Care Professionals: Cannabis (marihuana,
marijuana) and the cannabinoids.137 There are no standard clinical
guidelines in terms of contraindications for use of cannabis and
cannabinoids, although Health Canada has outlined some sug-
gestions, as modified and seen in Table 4.137 The risk/benefit ratio
needs to be evaluated in patients with certain medical conditions
until further research becomes available to form more standard-
ized guidelines.

CONCLUSIONS AND SUMMARY
The historical use of cannabis for medicinal purposes is described
for numerous diseases. There is an abundance of support for its

many medicinal uses as well as potential benefit in some forms of
headache disorders, including migraine and cluster. With the
majority of the US now legalizing medicinal cannabis and/or
limited CBD-only use, it is important for physicians to be edu-
cated on the history and proper clinical use of cannabis, because
patients will become increasingly aware of it as a potential treat-
ment, including for chronic pain and headache disorders. Can-
nabis contains an extensive number of pharmacological and
biochemical compounds, of which only a small fraction are
understood, so many therapeutic uses likely remain undiscov-
ered. Cannabinoids appear to modulate and interact at many
pathways inherent to migraine, triptan mechanisms of action,

Table 3.—Adverse effects Reported With Use of Cannabis and Cannabinoids on Respiratory, Gastrointestinal, Reproductive, and Immune

Systems

Respiratory System Adverse Effects Reported

Carcinogenesis Cannabis smoke contains many similar chemicals as tobacco smoke, and cannabis smoke condensates may be more
cytotoxic and mutagenic then tobacco smoke condensates,137,661,662 although evidence linking cancer and cannabis
smoke are conflicting and inconclusive137,663-666

Inflammation Chronic cannabis smoking associated with histopathologic changes, cough, wheezing, bronchitis, and phlegm
production137,667-671

Bronchial tone Acute use of smoked cannabis causes bronchodilatation,667,672-674 but long term heavy smoking may lead to increased
obstruction and decreased lung function137,667,670,671,675,676

Gastrointestinal System Adverse Effects Reported

General Decreased secretion, decreased motility and gastric/colonic emptying, anti-inflammatory137,312-315,535

Pancreas Pancreatitis has been reported with heavy acute and chronic daily use137,677-680

Liver Possible increased risk of hepatic fibrosis/steatosis, particularly in patients with hepatitis C137,681-686

Reproductive System Adverse Effects Reported

Females Inconclusive and unclear as most data are from animal studies; dose-dependent stimulatory or inhibitory effects on
sexual behavior,137,687 possible ovulation suppression and menstrual cycle changes137,688-690

Males Inconclusive as most data are from animal studies with limited human studies. With chronic and daily use,
possibly decreased sperm count, morphology, and motility, anti-androgenic,137,490,689,691-693 possible inhibitory
sexual effects220,304

Immune System Adverse Effects Reported

General Complex and unclear with both suppressive and stimulatory actions reported137,574,694,695

Table 4.—Suggested Contraindications and/or Precautions Requiring Evaluation of Risk/Benefit Ratio of Cannabis and Cannabinoids

Use with caution in patients with a history of substance abuse including alcohol, given abuse potential.
Use with caution in patients using sedative-hypnotics, alcohol, or other psychoactive drugs due to potential synergistic sedative effects.
Use with caution in severe renal or liver disease, including chronic hepatitis C (daily use not recommended due to potential for worsening steatosis

severity).
Avoid use under the age of 18 due to potential for increased adverse effects on mental health during development and adolescence.
Avoid use while driving, operating heavy machinery, or performing other hazardous tasks or activities.
Avoid use with history of cannabinoid or smoke hypersensitivity.
Avoid use in patients with severe cardio-pulmonary disease due to risk for potential hypotension, hypertension, tachycardia, or syncope.
Avoid use of smoked cannabis in patients with pulmonary diseases including asthma and chronic obstructive pulmonary disease.
Avoid use in women who are pregnant or breastfeeding. Use with caution in women of childbearing age who are planning pregnancy or not using a

reliable contraceptive.
Avoid use in patients with psychiatric disease, particularly schizophrenia, or a family history of schizophrenia.
Careful psychiatric monitoring is recommended for patients with mania or depression.
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and opiate pathways, suggesting a potential synergistic or related
benefit. Modulation of the endocannabinoid system through
agonism or antagonism of its receptors, targeting its metabolic
pathways such as inhibition of endocannabinoid-degrading
enzymes, or combining cannabinoids with other analgesics for
synergistic effects, may provide the basis for many new classes of
medications. Despite the limited evidence and research suggest-
ing a therapeutic role for cannabis and cannabinoids in some
headache disorders, randomized clinical trials are necessary for
confirmation and further evaluation.
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Abstract: Use of cannabis to alleviate headache and migraine is relatively common, yet research on

its effectiveness remains sparse. We sought to determine whether inhalation of cannabis decreases

headache and migraine ratings as well as whether gender, type of cannabis (concentrate vs flower),

delta-9-tetrahydrocannabinol, cannabidiol, or dose contribute to changes in these ratings. Finally, we

explored evidence for tolerance to these effects. Archival data were obtained from Strainprint, a medical

cannabis app that allows patients to track symptoms before and after using different strains and doses

of cannabis. Latent change score models and multilevel models were used to analyze data from 12,293

sessions where cannabis was used to treat headache and 7,441 sessions where cannabis was used to

treat migraine. There were significant reductions in headache and migraine ratings after cannabis use.

Men reported larger reductions in headache than women and use of concentrates was associated with

larger reductions in headache than flower. Further, there was evidence of tolerance to these effects.

Perspective: Inhaled cannabis reduces self-reported headache and migraine severity by approxi-

mately 50%. However, its effectiveness appears to diminish across time and patients appear to use

larger doses across time, suggesting tolerance to these effects may develop with continued use.

© 2019 The Author(s). Published by Elsevier Inc. on behalf of United States Association for the Study of

Pain, Inc. This is an open access article under the CC BY-NC-ND license.

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Key Words: Medical marijuana, delta-9-tetrahydrocannabinol, cannabidiol, headache, migraine.
U
seof cannabis to treat headache dates back hun-
dreds to thousands of years,15,23 and is currently
widespread among medical cannabis users.2,26

Nearly 36% of medical cannabis users reported using
cannabis to treat headache/migraine; moreover, they
retrospectively reported an average 3.6-point decrease
(on a 10-point scale) in headache severity after cannabis
use.26 Similarly, 40% of patients for whom medical
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cannabis was recommended for migraine reported a
positive effect, with a decrease in migraine frequency
from 10.4 to 4.6 migraines/month.22 Moreover, another
study found that approximately two-thirds of cannabis
users indicated slight to substantial decreases in use of
other migraine medications after initiating medical can-
nabis use.21 These studies suggest that many individuals
are using cannabis to treat headache and migraine, and
that users experience some therapeutic effects. To date,
however, there has only been 1 randomized, double-
blind study of cannabinoid treatment for headache or
migraine. Conducted in 30 outpatients with medication
overuse headache, this study showed that nabilone
(a synthetic cannabinoid) was more effective than ibu-
profen in reducing pain intensity, reducing intake of
other analgesics, and increasing quality of life.20

Preclinical studies also suggest that cannabinoids
may be effective for migraine. Using a rat model of
migraine (in which dural inflammation suppresses
wheel-running), sumitriptan, morphine, and delta-9-
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tetrahydrocannabinol (THC) each prevented migraine-
suppressed wheel-running.12,13 However, rats given
morphine repeatedly showed tolerance to morphine’s
antimigraine effect and increased sensitivity to further
migraine induction,12 echoing the tolerance and medi-
cation overuse headache phenomena observed in
human migraineurs.25,28 In contrast, rats did not
develop tolerance to THC’s antimigraine effect.12 THC
likely acts similarly to the endocannabinoid ananda-
mide, which inhibits vasodilation of dural blood vessels
and decreases release of calcitonin gene-related peptide
from trigeminal neurons, 2 of the many mechanisms
that are known to contribute to migraine.1 The fact
that patients with chronic migraine have been found to
be anandamide-deficient further suggests that an
under-responsive endocannabinoid system contributes
to migraine susceptibility.10

In the present study, we used a large archival dataset
obtained from the medical cannabis app Strainprint to
address questions regarding the perceived efficacy of
cannabis in medical cannabis users who used the app to
track changes in headache or migraine from before to
after cannabis use. The primary objective of the present
study was to examine whether inhaled cannabis would
decrease headache and migraine severity ratings. The
second objective was to explore factors that predict
such decreases, including gender, type of cannabis, can-
nabidiol (CBD) and THC content, and dose. Based on
preclinical studies showing greater antinociceptive sen-
sitivity to cannabinoids in females compared to males,6

we predicted that the perceived analgesic efficacy of
cannabis would be greater in women than men. Given
that CBD enhancement of THC-induced antinociception
has been found in animals,4,5,14 and suggestions that
the ratio of THC to CBD modulates some cannabis
effects,24,29 we also explored interactions between THC
and CBD in predicting change in headache and migraine
severity ratings.
The third objective was to investigate the develop-

ment of tolerance to the putative effects of cannabis on
headache and migraine, and to examine change in base-
line headache/migraine severity ratings as a function of
the repeated use of cannabis to manage these symp-
toms. We included this objective because tolerance to
cannabis among chronic cannabis users has been well-
documented,9,19 and the phenomenon of medication
overuse headache, which occurs in approximately 15%
of migraine patients,28 may be related to the develop-
ment of tolerance to migraine medications.
Method

Procedure
Archival data from Strainprint were obtained. This

free medical cannabis app provides individuals with a
means of tracking changes in symptom severity as a
function of different doses and strains of cannabis. Dur-
ing the initial set-up period, individuals enter basic
demographic information (gender [male, female, other]
and date of birth) as well as their medical conditions
and symptoms. Subsequently, individuals open the app
immediately prior to using cannabis to manage their
conditions/symptoms. They first select the condition/
symptom for which they are about to use cannabis to
manage. They are then prompted to enter the strain of
cannabis that they are about to use by selecting from a
list of over 1,000 strains sold by licensed medical canna-
bis distributors and cannabis concentrate producers in
Canada. The THC and CBD content for each of these
strains is prepopulated in the app and was obtained by
analyses conducted by one of Health Canada’s licensed
dealers, with the exception of the cannabis concentrate
content data which were obtained from the concen-
trate manufacturers’ websites. Health Canada enforces
strict production guidelines, quality control guidelines
and mandatory lab testing from all ministry approved
licensed dealers. This mandatory lab testing includes 5
stages of processing: preparation, chromatography,
general spectrometry, heavy metal spectrometry, and
microbial analysis. Strainprint app users may also enter
additional strain names and cannabinoid content
(%THC, %CBD) for products that are not prepopulated
in the app, but we did not include session data that had
user-generated cannabinoid content. Users track their
medical cannabis sessions by: 1) rating the severity of
each symptom/condition on a scale of 0 (none) to 10
(extreme) before using cannabis, 2) identifying their
method of administration (smoke, oil, vape, dab bub-
bler, dab portable, edible, pill, spray, transdermal, tinc-
ture), and 3) indicating the dose (eg, number of puffs).
Twenty minutes after cannabis use, individuals are
prompted (via a push notification) to re-rate the severity
of their symptom(s)/condition(s).
For the present study, we obtained anonymous data

from medical cannabis users who used the app to track
the effectiveness of cannabis to treat headache and/or
migraine. Specifically, we obtained data on these indi-
viduals’ anonymous ID codes; cannabis treatment ses-
sion numbers; gender; age; symptoms; self-reported
headache/migraine severity before each tracked session
of medical cannabis use; self-reported headache/
migraine severity after each tracked session of medical
cannabis use; cannabinoid content (%THC, %CBD) for
the cannabis used in each session; the method of obtain-
ing the cannabinoid content data (ie, licensed dealer vs
user-generated); as well as the method of administra-
tion and dose for each session. As part of the app terms
of use, individuals agree that the data may be used for
any purpose deemed appropriate by Strainprint. The
Office of Research Assurances at Washington State Uni-
versity determined that this anonymous archival study
was exempt from the need for IRB review.
Inclusion/Exclusion Criteria
As depicted in Fig 1, data were obtained from

1,876 cannabis users who collectively used the app
22,491 times to track changes in their headache severity,
and from 1,019 users who together used the app
14,091 times to track changes in migraine severity over
a 16-month period (February 2017 to June 2018). Given



Figure 1. Flow chart showing number of headache and migraine sessions excluded and analyzed.

724 The Journal of Pain Effects of Cannabis on Headache & Migraine
potential differences in onset and efficacy among dif-
ferent routes of administration (eg, oral vs inhaled),
only tracked sessions in which individuals indicated
administering cannabis via inhalation methods (smok-
ing, vaping, concentrates, dab bubbler, dab portable)
were selected (n = 17,856; 79.4% of headache data and
n = 11,664; 82.8% of migraine data). Tracked sessions
that involved cannabis administration via other meth-
ods (eg, tincture, edibles) were excluded from the pres-
ent study. As the acute subjective effects of inhaled
cannabis peak at about 10 to 30 minutes and taper off
after 3 to 4 hours,11,17 only tracked inhalation sessions
for individuals who re-rated their symptoms within
4 hours were included (n = 15,144 tracked headache ses-
sions and n = 10,070 tracked migraine sessions). Finally,
we excluded tracked sessions for which THC and CBD
values were entered by users due to concerns with the
validity and reliability of those data.
Participants
The final sample comprised 1,306 medical cannabis

users who used the app 12,293 times to track changes in
headache and 653 medical cannabis users who used the
app 7,441 times to track changes in migraine severity.
Descriptive statistics on the samples, the THC and CBD
concentrations in the cannabis used, and the number of
tracked sessions for headache and migraine are shown
in Table 1.
Data Analysis
The percentage of tracked sessions in which a reduc-

tion in severity, an increase in severity, and no change in
severity were reported following cannabis use were
Table 1. Descriptive Statistics

SYMPTOM GENDER AGE

Headache n = 812 (62.2%) W; Range 18−74
n = 485 (37.1%) M; M = 34.39

n = 9 (.7%) ? SD = 8.64

Migraine n = 424 (64.9%) W; Range 18−65
n = 225 (34.5%) M; M = 33.00

n = 4 (.6%) ? SD = 8.97

Abbreviations: n, sample size; W, woman; M, man; ?, unknown; M, mean; SD, stand
computed separately for headache and migraine. Gen-
der differences in these percentages were then exam-
ined using chi-square analyses.

For each headache or migraine episode, we used a 2-
time points latent change score (LCS) model to examine
changes between the severity ratings from before to
after the tracked session of medical cannabis use. LCS
models use a within-subjects approach to examine
changes within people over time.16 The LCS model is
specified using a structural equation modeling (SEM)
approach to model the change between “before” and
“after” cannabis use as a latent factor. Within the con-
text of SEM, the latent change factor (DRATING), is mea-
sured by the “after” cannabis use severity rating with a
factor loading fixed to 1. This creates a latent factor
that captures the change between the “before” and
“after” cannabis use severity ratings (see Fig 2).

Specifying the LCS model in an SEM framework allows
3 important questions to be addressed. First, the mean
of the latent change factor (D RATING) provides an esti-
mate of the average change over time. A negative
mean of the LCS factor suggests that, on average, partic-
ipants’ severity ratings decreased from before to after
the cannabis use session. Second, the LCS model also
estimates the variance of the latent change factor,
which indicates the heterogeneity across participants
regarding the average difference (ie, the extent to
which individuals differed in their change in ratings
from before to after cannabis use). Third, the covariance
between severity scores from before cannabis use and
the latent change factor (D RATING) indicates the extent
to which the change in severity is proportional to sever-
ity scores before cannabis use.

Conditional LCS models allow for the addition of pre-
dictors to the latent change factor. Estimates for each
# SESSIONS THC CONTENT CBD CONTENT

Range 1−985 Range 0−77% Range 0−50.7%
M= 79.53 M = 14.49% M= 2.58%

SD = 159.51 SD = 7.14% SD = 4.91%

Range 1−599 Range 0−77% Range 0−34%
M= 80.85 M = 14.88% M= 2.49%

SD = 111.28 SD = 6.91% SD = 4.67%

ard deviation.



Figure 2. The basic univariate LCS model, with the commonly used symbols in SEM. The variable ‘Rating’ represents severity ratings
and is measured at 2 time points (Rating_T1 and Rating_T2). Change (DRating) between the 2 timepoints is modeled as a latent vari-
able. The model shown is just identified, which means there are as many estimated parameters as there are pieces of information
from the data provided. Thus, model fit indices are not available.
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predictor can be interpreted as beta coefficients that
estimate the effect of the predictor variable on the
change. When a LCS is positive it indicates that higher
values on the predictor variable are associated with less
of a decrease in severity ratings from before to after
cannabis use, while negative estimates indicate higher
values on the predictor variable are associated with
more of a decrease in ratings. All LCS models were esti-
mated using Mplus (version 8.2;18) with maximum likeli-
hood with robust standard errors to account for nesting
of repeated measures within participants.
Univariate LCS models were estimated to test the first

2 study objectives. A baseline model without any predic-
tor variables was first estimated to describe the nature
of change in severity ratings from before to after canna-
bis use (objective 1). Next, 2 conditional models were
estimated that added predictor variables to the baseline
model (objective 2). Model 1 estimated the effects of
time/cannabis use session, gender, type of cannabis
(flower = 0 vs concentrate = 1), THC concentration, CBD
concentration, and dose on the latent change factor.
Model 2 included the same predictor variables and also
estimated the interaction of THC X CBD on the latent
change factor.
Finally, to address our third objective, for each type of

episode (headache/migraine), multilevel modeling
(MLM) with repeated measures was used to describe 1)
changes in baseline severity ratings across time/cannabis
use sessions, and 2) changes in cannabis doses as a func-
tion of time/number of sessions. In these unconditional
models, cannabis use session was centered at Time 1 so
that the intercept (Time 0) represented the first session
in each model. The fixed and random linear effects of
time/cannabis use session were first estimated. Addi-
tional models added fixed and random quadratic effects
of time/cannabis use session. All multilevel models were
fit using SAS Proc Mixed, with maximum likelihood esti-
mation and incomplete data treated using missing at
random assumptions.
Results

Objective 1: Overall Change in Severity

Headache

As shown in Table 2, initial analyses revealed that
headache ratings decreased in the vast majority of
tracked sessions. Examining changes by gender, we
found that significantly more sessions involving head-
ache reduction were reported by men than by wo-
men (Men = 90.9% vs Women = 89.1%), x2(1) = 10.87,
P = .001, and significantly more sessions involving head-
ache exacerbation (ie, worsening of symptoms) were
reported by women than by men (Women = 2.9% vs
Men = 1.8%), x2(1) = 16.28, P < .001. There were no gen-
der differences in the percentage of cannabis use ses-
sions in which users reported no change in headache
severity (Women = 8.1% vs Men = 7.4%), x2(1) = 2.03,
P = .15.



Table 3. LCS Models Predicting Change in Head-
ache Severity Ratings

PREDICTOR MODEL 1 MODEL 2

b SE b SE

Time/Cannabis Use Session .13* .05 .13* .05

Gender (women = 1) .12* .05 .12* .05

Typey (concentrate = 1) �.09** .02 �.09** .02

Table 2. Changes in Symptom Severity

SYMPTOM % SESSIONS

SYMPTOM REDUCTION

% SESSIONS

SYMPTOM EXACERBATION

% SESSIONS NO

SYMPTOM CHANGE

BASELINE SEVERITY

RATING

POSTCANNABIS USE

SEVERITY RATING

Headache 89.9% 2.4% 7.7% M= 5.79 SD = 1.81 M = 2.74 SD = 1.88

Migraine 88.1% 3.1% 8.8% M= 6.65 SD = 2.08 M = 3.30 SD = 2.43

Abbreviation: M, mean; SD, standard deviation.
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Migraine

As shown in Table 2, migraine ratings also decreased
in the vast majority of tracked sessions. A similar per-
centage of men and women reported symptom reduc-
tion (Men = 87.3% vs Women = 88.6%), x2(1) = 2.47,
P = .12, and exacerbation (Men = 2.9% vs Women =
3.2%), x2(1) = .62, P = .43. Significantly more men than
women reported no change in severity (Men = 9.9% vs
Women = 8.2%), x2(1) = 5.50, P = .02.
THC (centered) .02 .03 .03 .03

CBD (centered) .02 .03 .06 .04

Dose (centered) �.03 .04 �.03 .04

THC X CBD − − .03 .03

*P < .05.
**P < .001.
yconcentrate vs flower.
Objective 2: Predictors of Change in
Severity

Headache

As shown in Table 2 and Fig 3, headache ratings were
reduced by 47.3% following cannabis use. In line with
this, results of the baseline LCS model indicated that the
mean of the latent change factor was negative and sta-
tistically significant (mD =�3.06, SE = 0.18, P < .001), sug-
gesting a significant reduction in headache severity
from before to after using cannabis. The variance
parameter of the latent change factor was statistically
significant (estimate = 4.74, P < .001), which indicates
that there were significant individual differences in
reductions in headache severity. There was also a signifi-
cant covariance between the headache severity ratings
before using cannabis and the latent change factor
(estimate =�2.24, P < .001), indicating that more severe
headache episodes are associated with greater reduc-
tions in headache severity.
The results of the conditional LCS models are dis-

played in Table 3. Both models suggest that reduction
in headache severity ratings were associated with time/
cannabis use session, gender, and type of cannabis used
Figure 3. Each bar represents the mean with standard error
bars representing standard deviations. Severity ratings could
range from 0 (none) to 10 (extreme), * indicates significant dif-
ference, P < .001.
(flower vs concentrate). Specifically, later headache epi-
sodes were associated with less of a decrease in symp-
toms following cannabis use compared to earlier
episodes (b = .13, SE = .05, P = .010), indicating that some
tolerance to the effects of cannabis on headache reduc-
tion may occur as a function of repeated use. Further,
women (coded 1) reported less of a decrease in head-
ache severity than men (b = .12, SE = .05, P = .010). More-
over, sessions in which a concentrate was used were
associated with a greater reduction in headache ratings
than sessions in which flower was used (b =�.09,
SE = .02, P < .001). There were no main effects of THC
concentration, CBD concentration, or dose on headache
reduction in any of the models. Model 2 further indi-
cated no THC X CBD interaction on headache reduction.
Migraine

As shown in Table 2 and Fig 3, mean migraine ratings
were reduced by 49.6%, following cannabis use. Fur-
ther, results of the baseline model for migraine episodes
indicated that the mean of the latent change factor was
negative and statistically significant (mD =�3.35,
SE = .33, P < .001), suggesting a significant reduction in
migraine severity from before to after cannabis use. The
variance parameter of the latent change factor was sig-
nificant (estimate = 7.06, P < .001), which indicates that
there were significant individual differences in reduc-
tions in migraine severity ratings. There was a signifi-
cant covariance between the severity ratings before
cannabis use and the latent change factor (esti-
mate =�2.75, P < .001), indicating that more severe
migraine episodes were associated with greater reduc-
tions in migraine ratings. The results of the conditional
LCS models are displayed in Table 4. Contrary to the



Table 4. LCS Models Predicting Change in
Migraine Severity Ratings

PREDICTOR MODEL 1 MODEL 2

b SE b SE

Time/Cannabis Use Session �.08 .06 �.08 .05

Gender (women = 1) .11 .11 .11 .10

Typey (concentrate = 1) .04 .04 .04 .04

THC (centered) .12 .07 .08 .07

CBD (centered) .002 .08 �.13 .14

Dose (centered) �.11 .06 �.11 .07

THC X CBD − − �.12 .08

*P < .05.
**P < .01.
***P < .001.
yconcentrate vs flower.
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results of the headache models, they revealed no signifi-
cant predictors of reductions in migraine severity rat-
ings.
Objective 3. Changes in Baseline Severity
and Dose Across Time

Headache

The results of a MLM predicting change in baseline
headache ratings as a function of time/cannabis use ses-
sions revealed no significant change (b = .002, SE = .003,
P = .415. Polynomial terms were also estimated but did
not reveal significant quadradic effects. Moreover, inde-
pendent examinations of sessions involving the use of
flower and sessions involving the use of concentrates
revealed that baseline headache ratings remained
static across time/cannabis use sessions for each type of
cannabis.
A second MLM revealed a significant increase in dose

across time/cannabis use sessions (b = .04, SE = .009, P <
.001). Given the significant effect of cannabis type in
predicting change in headache severity, additional
exploratory analyses were conducted to examine
changes in dose across time/cannabis use sessions for
flower and concentrates separately. The results indi-
cated that dose increased across time/cannabis use ses-
sions involving flower (b = .04, SE = .009, P < .001). In
contrast, dose deceased significantly across time/canna-
bis use sessions involving use of concentrates (b =�.01,
SE = .003, P < .001).
Migraine

Consistent with the results of the headache analyses,
the results of a MLM predicting change in baseline
migraine severity as a function of time/cannabis use ses-
sions revealed no significant change in baseline
migraine ratings (b = .0004, SE = .002, P = .770). Polyno-
mial terms were also estimated but did not reveal signif-
icant quadradic effects. Once again, independent
examinations of sessions involving the use of flower and
sessions involving the use of concentrates revealed that
baseline migraine ratings remained static across time/
cannabis use sessions for each type of cannabis. Finally,
a second MLM revealed a significant increase in dose
across time/cannabis use sessions (b = .04, SE = .01,
P = .001).
Discussion

Objective 1. Overall Change in Severity
The primary objective of this study was to examine

effects of inhaled cannabis on headache and migraine
severity. Results revealed that for the vast majority of
cannabis use sessions, patients reported reductions in
headache (89.9%) and migraine severity (88.1%). More-
over, a 47.3% decrease in headache severity and a
49.6% decrease in migraine severity were reported fol-
lowing cannabis use. These results suggest that inhaled
cannabis reduces the perceived severity of headache
and migraine by nearly 50%.
Objective 2. Predictors of Change in
Severity
Gender, type of cannabis (flower vs concentrate), and

time/cannabis use session predicted change in headache
ratings. In contrast, none of the predictors accounted
for a significant portion of change in migraine severity
ratings. While the failure to detect predictors of change
in migraine ratings was somewhat surprising, power
was substantially higher to detect significant predictors
using the headache session data (12,293 sessions) than
the migraine session data (7,441 sessions). Nevertheless,
the null results indicate that cannabis reduces migraine
severity regardless of the type, dose, THC or CBD
content.
Comparisons of men and women revealed that more

women than men reported headache exacerbation,
and more men than women reported headache reduc-
tion, following cannabis use. Moreover, men reported
larger reductions in headache severity following can-
nabis use than did women. While these findings con-
tradict our hypothesis, they corroborate previous
findings demonstrating that smoked cannabis pro-
duced greater analgesia in men than women.7 Never-
theless, the size of the gender differences in the
present study are quite small, with differences of only
1.1% and 1.8% in the percentage of men and women
who reported headache exacerbation and reduction,
respectively. Similarly, the regression coefficient of
0.12 for gender indicates that the size of reduction in
headache between men and women differs by only
0.12/10 units. A similarly sized coefficient for gender
(b = .11) predicting change in migraine severity was
detected but was not statistically significant, likely
because there were substantially fewer migraine epi-
sodes to analyze. Therefore, while gender was found
to moderate some of the headache results, the size of
these effects may limit their practical value.
While use of cannabis flower was associated with

significant reductions in headache ratings, use of
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concentrates was associated with significantly larger
reductions in these ratings. To date, almost no
research has examined the health effects of concen-
trates and as such this finding is entirely novel. Given
that concentrates are far more potent than flower, it
is tempting to think that this effect may reflect their
potency. However, the absence of significant dose
effects argues against this explanation. Alternatively,
it is possible that the cannabis concentrate findings
are less reliable given that they represented a minor-
ity of the complete dataset (3.4% of headache epi-
sodes). Given that concentrates are becoming
increasingly popular and available,27 future research
on their health effects is urgently needed.
Results of analyses examining THC and CBD contra-

dicted our hypothesis that THC and CBD would inter-
act to predict the perceived analgesic effects of
cannabis. Given the high degree of power afforded by
the extremely large datasets and the use of validated
THC and CBD content information, these results argue
against differences in the efficacy of cannabis with
varying concentrations of THC and CBD in reducing
headache/migraine. Moreover, these results converge
with previous research demonstrating no impact of
cannabis strain on therapeutic effect3 and no signifi-
cant difference in preference among strains with dif-
fering THC and CBD content in patients using
cannabis for headache and migraine.2 It is also impor-
tant to note that cannabis contains hundreds of other
phytocannabinoids besides THC and CBD, plus ter-
penes and flavonoids that may contribute to its medic-
inal properties. Unfortunately, documentation of
other cannabis constituents was too sparse in the pres-
ent dataset for us to conduct analyses exploring their
therapeutic potential. Nevertheless, our findings indi-
cate that medical cannabis patients can use factors
other than THC and CBD content to guide their canna-
bis selection
Results also revealed no effects of dose of inhaled

cannabis on change in headache/migraine severity.
These results may reflect the tendency for cannabis users
to self-titrate once optimal effects are achieved, and the
possibility that users who differ in experience with can-
nabis and/or body mass require different doses to
achieve those same optimal effects.
Objective 3. Changes in Baseline Severity
and Dose Across Time
We also investigated long-term consequences of

using cannabis to treat headache and migraine. First,
we examined evidence for change in perceived efficacy
of cannabis over time in an attempt to explore whether
tolerance or sensitization to its effects develops. The
results revealed that reductions in headache ratings
diminished as a function of time/cannabis use sessions,
suggesting that tolerance may develop with repeated
use of the drug. In contrast, time/cannabis use sessions
were unrelated to change in migraine ratings, which is
consistent with previous research12 and suggests
cannabis remains an effective treatment for migraines
with repeated use.

Another index of tolerance is the need for larger
quantities of the drug to achieve the same effects.
Consistent with this, results of the MLM examining
change in dose indicate that increased doses were
used across time/cannabis use sessions for both head-
ache and migraine. This indicates that patients are
using larger doses to achieve smaller therapeutic
effects on headache across time and similar therapeu-
tic effects on migraine across time. However, further
exploratory analyses indicate that these dose escala-
tions may be specific to cannabis flower, as dose of
concentrate used to treat headache decreased across
time/cannabis use sessions. The latter finding is sur-
prising given that one might expect tolerance to
develop more quickly with higher potency concen-
trates. However, there is evidence that other phyto-
cannabinoids and terpenes present in cannabis flower
are reduced in some concentrates and that these addi-
tional components may buffer effects of ingested can-
nabis flower.8 This means that the effects we observed
may not be indicative of tolerance development but
rather a differential “dialing in” process between
those who use flower and those who use concentrates.
Nonetheless, given that only a minority of sessions
involved concentrate use, this result should be inter-
preted cautiously until further systematic research has
been conducted.

Finally, we examined changes in baseline symptom
ratings (ie, ratings of headache/migraine severity before
each cannabis use session) across time/cannabis use ses-
sions to explore whether repeated use of cannabis to
manage headache/migraine would result in medication
overuse headache. Results revealed no significant
changes in baseline severity of headaches or migraines
across cannabis use sessions. This was true for flower ses-
sions, concentrate sessions, and both types of sessions
combined. These findings are encouraging given that
medication overuse headache occurs in approximately
15% of migraine patients taking conventional
medications.25,28
Limitations and Strengths
Limitations of the study include possible sampling bias

and the lack of a placebo control group. Concretely, the
sample likely over-represents individuals who find can-
nabis effective in reducing headache/migraine severity,
as those who do not find it effective would be unlikely
to continue to use cannabis and the Strainprint app. Fur-
ther, it is unclear what percentage of the samples repre-
sented new users vs experienced users. As such, the
degree to which users in our samples have already
developed tolerance to cannabis is unclear. Moreover, it
was not possible to obtain a placebo control group.
Thus, it is likely that some of the efficacy of cannabis in
reducing headache and migraine severity can be attrib-
uted to expectancy effects. Nevertheless, our results
demonstrating beneficial effects of cannabis on head-
ache and migraine are consistent with the results of 1
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randomized, double-blind study showing that nabilone
(a synthetic cannabinoid) was effective in reducing
headache intensity.20 Regardless, additional double-
blind, placebo-controlled studies are required to corrob-
orate these findings.
These limitations are offset by several strengths. First,

the data were obtained from a large sample of medical
cannabis patients using a wide variety of cannabis
strains in their natural environment. As such, the results
have high ecological validity and should translate to
other cannabis patients inhaling various strains of can-
nabis in their own environment to treat these condi-
tions. Moreover, the Strainprint app was developed to
aid medical cannabis patients in identifying the strains
and doses of cannabis that optimally reduce their symp-
toms and the vast majority of users were likely unaware
that their data are being used for scientific investiga-
tion. This would reduce explicit response bias stemming
from some medical cannabis patients’ desire to portray
cannabis as an effective medicine to the scientific com-
munity.
Conclusions
The present study indicates that inhaled cannabis

reduces headache and migraine severity ratings by
approximately 50%. Repeated use of cannabis is associ-
ated with tolerance to its effects, making tolerance a
risk factor for the use of cannabis to treat headache and
migraine. However, cannabis does not appear to lead to
the medication overuse headache that is associated
with other conventional treatments, meaning that use
of cannabis does not make headaches or migraines
worse over time. Future double-blind, placebo con-
trolled clinical trials are warranted and will help to rule
out placebo effects and provide a more controlled
examination of dose, type of cannabis, THC, CBD, and
THC x CBD interactions.
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A Cross-Sectional Survey of Medical Cannabis Users:
Patterns of Use and Perceived Efficacy
Michelle Sexton,1,* Carrie Cuttler,2 John S. Finnell,3 and Laurie K. Mischley4

Abstract
Background: The political climate around Cannabis as a medicine is rapidly changing. Legislators are adopting
policies regarding appropriate medical applications, while the paucity of research may make policy decisions
around conditions for which Cannabis is an effective medicine difficult.
Methods: An anonymous online survey was developed to query medical Cannabis users about the conditions
they use Cannabis to treat, their use patterns, perception of efficacy, and physical and mental health. Participants
were recruited through social media and Cannabis dispensaries in Washington State.
Results: A total of 1429 participants identified as medical Cannabis users. The most frequently reported conditions
for which they used Cannabis were pain (61.2%), anxiety (58.1%), depression (50.3%), headache/migraine (35.5%),
nausea (27.4%), and muscle spasticity (18.4%). On average, participants reported an 86% reduction in symptoms as a
result of Cannabis use; 59.8% of medical users reported using Cannabis as an alternative to pharmaceutical prescrip-
tions. Global health scores were on par with the general population for mental health and physical health.
Conclusions: While patient-reported outcomes favor strong efficacy for a broad range of symptoms, many med-
ical users are using Cannabis without physician supervision and for conditions for which there is no formal re-
search to support the use of Cannabis (e.g., depression and anxiety). Future research and public policy should
attempt to reduce the incongruence between approved and actual use.

Key words: Cannabis; health effects; medical Cannabis; survey; use patterns

Background
Cannabis has been used medicinally for a variety of ail-
ments for millennia.1 The legalization of medical mar-
ijuana in the United States began in 1996, expanding to
25 States and the District of Columbia.2 Although med-
ical use has become increasingly common, scholarly re-
ports on locally accessed over-the-counter Cannabis
are sparse.

Research on the therapeutic potential of Cannabis
has been significantly hindered by Schedule 1 status
and by the National Institute on Drug Abuse policy
on the legal supply of Cannabis for research. Neverthe-

less, mounting evidence from controlled studies has
provided evidence for the efficacy of Cannabis in the
treatment of some medical conditions and symptoms.
Specifically, controlled studies have revealed that
cannabinoids demonstrate therapeutic potential as an
analgesic, antiemtic and appetite stimulant; for Tourette’s
syndrome, post-traumatic stress disorder, multiple sclero-
sis, epilepsy, movement disorders, glaucoma, and head-
aches.3–8 However, the external validity of these studies
is limited by small sample size, oral administration of
Cannabis extracts, administration of isolated cannabi-
noids, and lack of patient-reported outcomes (PROs).
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These studies may not represent outcomes for patients
using locally accessed inhaled Cannabis or adequately
address the potential for cannabis to simply improve
quality of life (QOL).

States that have approved medical Cannabis typi-
cally define diagnoses for which doctors can recom-
mend Cannabis. Commonly accepted conditions
include pain, multiple sclerosis, nausea, spasms, sei-
zures, or other chronic and debilitating conditions.9

Despite restrictions on which diagnoses are sanctioned
for medical use, clinical experience demonstrates that
patients often report relief from a wide variety of symp-
toms or diagnoses. These patients may also be using
Cannabis alongside or in lieu of prescription drugs. It
is largely unknown what is the perceived efficacy or ef-
fect on global functioning and well-being. The goal of
this study was to collect epidemiologic data to inform
medical practice, research, and policy, as well as to pro-
voke discussion about the discrepancies between
medico-legal recommendations and PROs.

Methods
Survey
The Internal Review Board at Bastyr University ap-
proved the protocol. Procedures were in accord with
the ethical standards of the Helsinki Declaration, as re-
vised in 2008. A literature review was conducted to
identify existing epidemiological surveys of Cannabis
use.10–15 The authors developed a novel questionnaire
by assessing strengths and weaknesses of existing sur-
veys and to meet the goals of this study. Drafts were cir-
culated to physician researchers and Cannabis users for
feedback in an iterative process. The final survey con-
sisted of 44 structured questions answered by yes/no,
multiple choice responses, and rating scales.16 These
included PROs using the PROMIS� Global Health
10-item short form (part of a National Institutes of
Health initiative to produce validated, self-reported
item banks for physical, mental, emotional, and social
health) to measure overall well-being. Three additional
open-ended questions were included in the survey.
Study data were collected and managed using Research
Electronic Data Capture (REDcap), a secure tool allow-
ing participants to directly enter responses.17

Subjects were a self-selected convenience sample
who accessed the survey through links posted on the
Center for the Study of Cannabis and Social Policy
and Bastyr University websites, a Facebook page, flyers
in Washington State Cannabis dispensaries, or word of
mouth from December 2013 to January 2016. The only

inclusion criterion was having used Cannabis at least
once in the past 90 days. Twenty-five respondents of a
total of 2459 were deemed ineligible and excluded
based on this criterion. To minimize risk to participants,
no identifying information was collected. Individuals
were given the opportunity to provide a five-digit code
that enabled repeat responders to be identified with
only the first response analyzed. A total of 30 repeat
responders were identified and deleted from the total
of 2434 eligible respondents. Individuals were told
they could skip any question(s) they did not wish to
answer. Those who refused to provide a five-digit
code are included in the database based on the rationale
that fear of lost anonymity is more likely to motivate
response refusal than repeat participation.

Statistical analyses
Descriptive statistics, including means, standard devia-
tions, confidence intervals (CIs), and simple percent-
ages were used to describe demographics, health
characteristics, conditions, perceived efficacy, and Can-
nabis use preferences.

PROMIS scores were calculated using the recom-
mended scoring method that calibrates each score to
a US national mean of 50 and standard deviation
(SD) of 10.18 When calculating T scores, all respon-
dents who skipped any of the items were eliminated.
IBM SPSS 23 was used to perform the statistical analy-
ses. Prism Version 6 (GraphPad� Software, La Jolla,
CA) was used to generate the figure.

Results
Demographics
One thousand four hundred twenty-nine respondents
(of a total of 2404 eligible respondents) opted to iden-
tify as medical rather than recreational Cannabis
users. Age range was 15–80 years (M = 36.3, SD = 14).
Respondents came from 18 countries, with the United
States (77.8%), United Kingdom (5.6%), and Canada
(3.1%) being the most represented. Only 39.7% of med-
ical users reported obtaining a recommendation from a
licensed medical provider. Table 1 displays the remain-
ing demographics of this sample.

Conditions
Participants were asked, ‘‘Do you use Cannabis for
the management of any of the following conditions?’’
A list of 19 conditions was provided and more than
one condition could be selected. An open-ended ques-
tion for identifying other was also included. The five
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conditions most frequently selected were pain (61.2%),
anxiety (58.1%), depression (50.3%), headache/mi-
graine (35.5%), and other (34.2%). The percentages of
individuals using Cannabis for each of the 19 condi-
tions are displayed in Table 2.

Patient-reported outcomes
To provide a subjective view of Cannabis efficacy for
symptom relief, participants were asked, ‘‘Overall,
how does Cannabis affect the symptoms you associate
with xxx?’’ (xxx referring to conditions listed in Table
2). Summary of effects was assessed on a scale ranging
from �5 (worsening symptom) to 0 (no change in
symptom) to +5 (improvement of symptom). Before
analyses, these data were examined for univariate out-

liers, defined as scores falling more than 3.29 stan-
dard deviations ( p < 0.001, two-tailed) away from the
mean.19 A total of 26 scores were identified as univar-
iate outliers and were replaced with a raw score one
unit higher than the nearest nonoutlying value.19 The
mean effect across all conditions was 3.60 (CI = 3.55–
3.66), which corresponds to an 86% reported improve-
ment in symptoms. Figure 1 is the distribution of the
data with the median and mean. As shown in the fig-
ure, the greatest perceived efficacies were for epilepsy,
appetite, nausea, colitis/Crohn’s disease, and seizures/
spasticity. The mean effectiveness ratings given for
each medical condition with 95% CI and ranges are
found in the Supplementary Table S1.

Substitution for prescription drugs
In response to the question ‘‘Have you have ever
used cannabis as a substitute for prescription drugs?’’
59.8% of participants responded yes. When asked
which drugs they substitute Cannabis for, over 25%
of these participants reported substituting Cannabis
for pain medications, including opiates.

Routes of administration
Participants were asked to indicate ‘‘the method I most
commonly use’’ (for administration). Once again, par-
ticipants could check all that applied. Inhalation was
selected by 84.1%, specifically pipes (31.9%), bongs
(19.4%), rolled joints/blunts (16.5%), and vaporization
devices (16.3%). Other administration routes/methods
(other than flower) included concentrates (oil, keif,

Table 2. Total Number and Percentages of Medical
Cannabis Users Reporting Use for Each Medical Condition

Condition reported n (%)

Pain 874 (61.2)
Anxiety 830 (58.1)
Depression 719 (50.3)
Headache/migraine 507 (35.5)
Other 488 (34.1)
Nausea 392 (27.4)
Muscle spasticity 263 (18.4)
Arthritis 245 (17.1)
Irritable bowel 211 (14.8)
Intractable pain 164 (11.5)
Anorexia 142 (9.9)
Cancer 47 (3.3)
Ulcerative colitis/Crohn’s disease 45 (3.1)
Other seizure disorder 37 (2.6)
Tics 36 (2.5)
Tremor 33 (2.3)
Glaucoma 25 (1.7)
Epilepsy 18 (1.3)
Multiple sclerosis 16 (1.1)
HIV 10 (0.7)

Table 1. Demographic Characteristics of Medical
Cannabis Users

Gender n (%) Missing

Female 644 (45.4) 11
Male 774 (54.6)

Income: last 12 months
< $20,000 333 (23.3) 44
$20–40,000 334 (24.1)
$40–60,000 238 (17.2)
$60–80,000 151 (10.6)
$80–100,000 112 (8.1)
$100–150,000 117 (8.4)
> $150,000 100 (7.2)

Highest level of education
< 8th grade 4 (0.3) 10
Grade 9–11 40 (2.8)
High school/GED 398 (28.0)
Technical school 198 (14.0)
Associate 245 (17.3)
Bachelors 372 (26.2)
Masters 111 (7.8)
Doctorate 51 (3.6)

Age (years)
15–20 122 (8.6) 16
21–30 498 (35.2)
31–45 421 (29.8)
46–60 268 (19.0)
61–75 103 (7.3)
> 75 1 (0.1)

Current employment
Full-time 674 (47.7) 15
Part-time 298 (21.1)
Unemployed 164 (11.6)
Retired 78 (5.5)
Disabled 200 (14.1)

Ethnicity
Caucasian 1221 (86.5) 17
Black 12 (0.8)
Hispanic 46 (3.3)
Native American 21 (1.5)
Asian/Pacific Islander 21 (1.5)
Other 91 (6.4)

GED, Graduate Equivalency Diploma.
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hash; 6.4%—also typically inhaled), oral (edibles, tinc-
tures, capsules; 8%), topical (0.6%), fresh juice (0.5%),
and other (0.4%).

Quantity
When shown an image of 1 g of Cannabis, compared
with the size of a penny, and asked, ‘‘How much Canna-
bis bud or flower do you usually use per week?’’ 12.3%
reported using less than 1 g per week; 20.3% reported
using 1–2 g per week; 31.8% of participants reported
using between 3–5 g per week of flower material; 26.1%
reported consuming *7 g (1/4 ounce) per week; 6%
reported using one ounce per week (28 g), and 3.4%
reported using more than 28 g (1 ounce) per week.

Daily dose
Participants were asked, ‘‘How many hits do you take
per smoking session?’’ The majority of respondents
(60.8%) reported using 1–5 hits per session, 21.3% reported
using 6–10 hits per session, and 18% reported that they
use more than 10 hits per smoking session. Most respon-
dents reported using 1–4 times per day (47.6%), 14.9%
were using 5–10 times per day, and 12.2% reported
using all day, every day. The remainder of the respon-
dents reported using less than once a day (25.3%).

Selection criteria
When queried, ‘‘In selecting my Cannabis medicine, I
consider these to be important factors,’’ there were 15
available responses and participants could select multiple
response options. The top factors medical patients re-
port to be important for selecting their medical Cannabis
are smell (47.2%), claims of high delta 9-tetrahydro-
cannabinol (THC) potency (45.8%), claims of being a
hybrid indica/sativa species (45.1%), claim of being
an indica species (43.3%), how the flower looks (size, den-
sity of the flower, and/or trichome and shape; 40.2%),
claims of high cannabidiol (CBD; 41.2%), claims of
being sativa species (38.2%), and varietal name (24.1%).

PROMIS global health
The 10-item short form developed and published by
PROMIS was used to arrive at a bottom-line indicator
of health status. We included ratings from five primary
PROMIS domains (physical function, fatigue, pain,
emotional distress, and social health) and general
health perceptions. Before analyses, these data were ex-
amined for univariate outliers and four outliers were
identified and replaced with a raw score equal to the
nearest nonoutlying value (since the outlying values
were only one unit higher than the nearest nonoutlying

FIG. 1. Patient-reported outcomes: participants subjectively scored change in symptoms on a scale of
�5 (worsening of symptom) to +5 (symptom improvement). Depicted is the distribution with median.
+ denotes the mean.
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value). Mean scores for each of the 10 items are sum-
marized in Table 3 with standard deviations and 95%
CI. By summing the physical and mental health scores
separately (using only participants with complete data
on each subscale), the standard PROMIS raw score to
T score conversion allowed for comparing our sam-
ple with the general population. The distributions are
standardized such that a score of 50 represents the
mean for the US general population, with a standard
deviation of 10 points. For mental health, our sample
scored 49.33 (SD = 8.20, CI = 48.90–49.76). For physical
health, our sample scored 47.83 (SD = 8.40, CI = 47.39–
48.27), placing these medical Cannabis users as average
for global mental health and global physical health com-
pared with the general population.

Discussion
Despite federal restrictions on accessing Cannabis for
therapeutic and research purposes, patients are increas-
ingly seeking Cannabis to treat a broad range of med-
ical conditions and QOL. Data from this study indicate
that patients report QOL on par with the general pop-
ulation and a high level of perceived efficacy for most of
these conditions. This is one of the largest surveys of
medical Cannabis users published to date. This sample
is not expected to be representative of the general pop-
ulation as those who found Cannabis to be ineffective
or experienced adverse effects would be unlikely to re-
spond to the questionnaire. While the use of PRO in-
struments captures concepts related to how a patient
feels or functions and is useful in measuring treatment
benefit, double-blind placebo-controlled trials are
needed to validate specific health claims.20

The broad spectrum of conditions reported here
does not mirror qualifying conditions in Washington

State (origin of the questionnaire) or the United States.
Despite mental health conditions being excluded as
qualifying conditions across the United States, the sec-
ond and third most common conditions reported here
were anxiety and depression.9 California and Maryland
are the only states where doctors are permitted to rec-
ommend Cannabis for other persistent medical condi-
tions. These data, taken together with pre-clinical data
on the role of the endocannabinoid system in stress,
suggest utility for anxiety and depression and warrant
further investigation in controlled trials with human
subjects.21–30

PROs for mental and physical health scores were on
par with the general population. This result is surpris-
ing given that 14% of this population identified as dis-
abled, annual income was reported to be below the
median, and the medical conditions they reported
would be expected to significantly impact global health.
One interpretation is that our sample was not very ill
and potentially using Cannabis for recreational pur-
poses. Indeed, 50.9% of our medical sample reported
using Cannabis for both recreational and medical pur-
poses. However, these data are similar to results previ-
ously published in two other cohorts and may reflect
the palliative nature of Cannabis.31,32

The average score for perceived symptom improve-
ment was 3.60 (CI = 3.55–3.66), corresponding to 86%,
similar to 68% who reported symptoms being much bet-
ter in a previous study.32 As this was a self-selected con-
venience sample of medical cannabis users, the authors
acknowledge the potential to overestimate the actual ef-
ficacy of Cannabis. Additionally, it is unknown whether
marketing of medical Cannabis may produce a placebo
effect. While these data add to our understanding, con-
clusions should be drawn from controlled trials.

Nearly 60% of medical users in our survey report
substituting Cannabis for prescription medications.
This illustrates that Cannabis may function as a harm
reduction tool, particularly relevant with regard to cur-
rent epidemic of prescription opiate-related deaths.33,34

Inhalation using flower is the preferred administra-
tion route for the majority of medical Cannabis users.
Rapid onset of effect with inhalation allows for quick
relief, inclusion of the terpenoid fraction, and immediate
feedback for patient titration.35 Moreover, patients can
vaporize Cannabis flower to reduce respiratory risks as-
sociated with smoking.36 As a recent trend, some States
are confining medical Cannabis use to concentrates,
oral administration, or to only certain components,
while our results indicate that these restrictions may

Table 3. PROMIS� Global Scores

Mean Standard deviation 95% CI

Physical health items
General health 3.46 0.99 3.41–3.52
Physical health 3.27 1.00 3.21–3.32
Everyday function 4.51 0.89 4.46–4.55
Pain 3.36 1.00 3.30–3.41
Fatigue 3.66 0.88 3.62–3.71

Mental health items
QOL 3.70 0.94 3.65–3.75
Mental health 3.66 1.02 3.61–3.72
Social satisfaction 3.56 1.05 3.51–3.61
Social discretionary 3.80 0.92 3.75–3.85
Emotional problems 3.35 1.01 3.30–3.40

Subjects responded to standardized questions that report quality of
life and global health in mental and physical domains.

CI, confidence interval; QOL, quality of life.
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not necessarily best serve patients. Additionally, the
safety of highly concentrated preparations (along with
excipients such as propylene glycol) has not been
well studied.37 These results also highlight individual
variations in frequency, amount, and dose (number of
inhalations) of Cannabis. Self-titration has been demon-
strated to be useful in clinical trials where patients expe-
rienced optimization of symptom relief at a dose not
associated with troublesome adverse effects.38–40 While
those studies were conducted with a standardized prod-
uct, the results are similar to those presented here, dem-
onstrating that patients can self-titrate and achieve relief
from several symptoms at one time.

It is significant that 41% of patients seek Cannabis
enriched in CBD. CBD was isolated in 1940 from wild
hemp (before THC in 1964)41–43 and preliminary re-
sults suggest it to be effective in relieving both anxiety
and depression in animal models and in hu-
mans.30,44,45 It is important to note that research
has overwhelmingly represented the effects of THC,
while whole plant studies taking the combined effect
of CBD are grossly unrepresented in the literature.
CBD when taken in combination with THC has
been shown to inhibit undesirable side effects attrib-
uted to THC.46,47 Differences in effects observed by
patients may also be attributed to the Cannabis terpe-
noid fraction relevant for the ongoing debate by bot-
anists regarding the species designations of indica
and sativa and the meaning of these terms for pa-
tients.48,49 Because various phytochemical classes
contribute to overall effects, there is a need for inves-
tigation into the synergy of compounds and how they
contribute to effect and side effect profiles.50,51 Phyto-
chemical biodiversity reflected by the presence of
CBD in Cannabis flower is important to patients, par-
ticularly because of the suggested anxiolytic potential
for those suffering from anxiety and/or depression.30

The participants in this survey were a self-selected
convenience sample and may not represent all patients
who use medical Cannabis. As such, generalizations to
global populations of medical Cannabis users should be
made very cautiously. Indeed, the results from this sur-
vey should be used to inform controlled research rather
than to reach definitive conclusions. Limitations of this
study include selection bias, self-reporting, exaggera-
tion of perceived efficacy, placebo effects, and recall
bias. The sample is largely limited to people who access
the internet and are skilled in the use of online tools.
Our population also lacks ethnic diversity. This may
be partially due to the channels through which the sur-

vey was distributed and the origin in Washington
State.52 It is important to note that African Americans
and Latinos are significantly more likely to be arrested
for marijuana than Caucasians.53,54 The survey may
not have reached these populations or they may be hes-
itant to participate.

We further acknowledge that patients with multiple
sclerosis, HIV, cancer, Parkinson’s disease, and epilepsy
are highly underrepresented in our sample. This is un-
fortunate given that these are conditions medical Canna-
bis States recognize as qualifying conditions. Moreover,
the underrepresentation of other intractable qualifying
conditions obscures comparisons for Cannabis efficacy
in the treatment of those conditions relative to the
treatment of nonqualifying conditions that were better
represented in the survey (e.g., depression and anxiety).
Future recruitment strategies will aim to target these im-
portant underrepresented patient populations.

Notably, this study had almost equal gender represen-
tation. This distinguishes our study from others where
male users were the majority10,12,15,33; 50% of our popu-
lation earned less than $40,000 per year, whereas in
other studies, 71–73% reported this same income.10,15

There is a significant representation here of those with
higher education, 37% compared with 18%, 14.5% in
other surveys.55,56 These data illustrate a changing demo-
graphic for medical Cannabis use. Demographics further
revealed that the general income for the majority of these
participants (65.6%) is below the median income in King
County, Washington (Seattle: $73,035).57 Patients must
pay out of pocket for Cannabis, and access at an afford-
able price is an important factor.

The American Public Health Association calls for a
public health approach to regulating legalized Cannabis
and considers this a public health priority.58 Observatio-
nal studies such as this one allow for PRO to inform pol-
icy and controlled trials on a variety of topics. Given the
current nationwide epidemic of prescription opiate
and heroine abuse and related deaths, there is a desper-
ate need for opiate alternatives with good efficacy and
safer toxicology profiles. Our data indicate that pain pa-
tients are experiencing adequate symptom relief from
pain as well as symptom relief from comorbid con-
ditions of depression and anxiety. Substitution of Can-
nabis for prescription opiates or adjunctive use of
Cannabis with pain medications is an avenue requiring
further exploration.

In conclusion, Cannabis is being used for a wider va-
riety of conditions than traditionally accepted by the
scientific community and reported to be effective for
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some symptoms. PROs can be useful for informing the
development of public policy until such time that suf-
ficient controlled trials can be conducted to validate
specific claims.

Acknowledgments
NIH NCCAM K01ATTA (LKM). PROMIS was funded
with cooperative agreements from the National Insti-
tutes of Health (NIH) Common Fund Initiative.

Author Disclosure Statement
No competing financial interests exist.

References
1. Russo EB. History of cannabis and its preparations in saga, science, and

sobriquet. Chem Biodivers. 2007;4:1614–1648.
2. State Marijuana Laws Map. Dr. Mark Funkhouser, 2015. Available at:

www.governing.com/gov-data/state-marijuana-laws-map-medical-
recreational.html (Accessed January 19, 2015).

3. Aggarwal SK. Cannabinergic pain medicine: a concise clinical primer and
survey of randomized-controlled trial results. Clin J Pain. 2013;29:162–171.

4. Ben Amar M. Cannabinoids in medicine: a review of their therapeutic
potential. J Ethnopharmacol. 2006;105:1–25.

5. Betthauser K, Pilz J, Vollmer LE. Use and effects of cannabinoids in military
veterans with posttraumatic stress disorder. Am J Health Syst Pharm.
2015;72:1279–1284.

6. Koppel BS, Brust JC, Fife T, et al. Systematic review: efficacy and safety of
medical marijuana in selected neurologic disorders: report of the
Guideline Development Subcommittee of the American Academy of
Neurology. Neurology. 2014;82:1556–1563.

7. Lynch ME, Campbell F. Cannabinoids for treatment of chronic non-cancer
pain; a systematic review of randomized trials. Br J Clin Pharmacol.
2011;72:735–744.

8. Baron EP. Comprehensive review of medicinal marijuana, cannabinoids,
and therapeutic implications in medicine and headache: what a long
strange trip it’s been. Headache. 2015;55:885–916.

9. ProCon.org. 23 Legal Medical Marijuana States and DC. 2015. Available at:
http://medicalmarijuana.procon.org/view.resource.php?resourceID=
000881 (Accessed March 11, 2015).

10. Reiman A. Medical cannabis patients: patient profiles and health care
utilization patterns. Complement Health Pract Rev. 2007;12:31–49.

11. Barnwell SS, Earleywine M, Wilcox R. Cannabis, motivation, and life sat-
isfaction in an internet sample. Subst Abuse Treat Prev Policy. 2006;1:2.

12. Reinarman C, Nunberg H, Lanthier F, et al. Who are medical marijuana
patients? Population characteristics from nine California assessment
clinics. J Psychoactive Drugs. 2011;43:128–135.

13. Webb CW, Webb SM. Therapeutic benefits of cannabis: a patient survey.
Hawaii J Med Public Health. 2014;73:109–111.

14. Hazekamp A, Ware MA, Muller-Vahl KR, et al. The medicinal use of can-
nabis and cannabinoids—an international cross-sectional survey on ad-
ministration forms. J Psychoactive Drugs. 2013;45:199–210.

15. Walsh Z, Callaway R, Belle-Isle L, et al. Cannabis for therapeutic purposes:
patient characteristics, access, and reasons for use. Int J Drug Policy.
2013;24:511–516.

16. Survey of Cannabis Use. 2013. Available at: www.bastyr.edu/research/
studies/survey-cannabis-use. (Accessed April 21, 2015).

17. Harris PA, Taylor R, Thielke R, et al. Research electronic data capture
(REDCap)—a metadata-driven methodology and workflow process for
providing translational research informatics support. J Biomed Inform.
2009;42:377–381.

18. Hays RD, Bjorner JB, Revicki DA, et al. Development of physical and
mental health summary scores from the patient-reported outcomes
measurement information system (PROMIS) global items. Quality Life Res.
2009;18:873–880.

19. Tabachnick BG, Fidell LS. Using multivariate statistics. 4th ed. Allyn and
Bacon: Boston, MA, 2001.

20. Center for Drug Evaluation and Research. Guidance for industry: patient-
reported outcome measures: use in medical product developments to
support labeling claims. In: U.S. Department of Health and Human Serv-
ices, ed. Food and Drug Administration: Rockfield, MD, 2006.

21. Osborn LA, Lauritsen KJ, Cross N, et al. Self-medication of somatic and
psychiatric conditions using botanical marijuana. J Psychoactive Drugs.
2015;47:345–350.

22. Gobira PH, Almeida-Santos AF, Guimaraes FS, et al. Role of the endo-
cannabinoid 2-arachidonoylglycerol in aversive responses mediated by
the dorsolateral periaqueductal grey. Eur Neuropsychopharmacol.
2016;26:15–22.

23. Gray JM, Wilson CD, Lee TT, et al. Sustained glucocorticoid exposure re-
cruits cortico-limbic CRH signaling to modulate endocannabinoid func-
tion. Psychoneuroendocrinology. 2016;66:151–158.

24. Lazary J, Eszlari N, Juhasz G, et al. Genetically reduced FAAH activity may
be a risk for the development of anxiety and depression in persons with
repetitive childhood trauma. Eur Neuropsychopharmacol 2016. [Epub
ahead of print]; DOI: 10.1016/j.euroneuro.2016.03.003.

25. Schier AR, Ribeiro NP, Silva AC, et al. Cannabidiol, a Cannabis sativa
constituent, as an anxiolytic drug. Rev Bras Psiquiatr. 2012;34:S104–S110.

26. Gaetani S, Dipasquale P, Romano A, et al. The endocannabinoid system as
a target for novel anxiolytic and antidepressant drugs. Int Rev Neurobiol.
2009;85:57–72.

27. Bhattacharyya S, Fusar-Poli P, Borgwardt S, et al. Modulation of medio-
temporal and ventrostriatal function in humans by Delta9-
tetrahydrocannabinol: a neural basis for the effects of Cannabis sativa on
learning and psychosis. Arch Gen Psychiatry. 2009;66:442–451.

28. Gomes FV, Resstel LB, Guimaraes FS. The anxiolytic-like effects of
cannabidiol injected into the bed nucleus of the stria terminalis
are mediated by 5-HT1A receptors. Psychopharmacology. 2011;213:
465–473.

29. Campos AC, Moreira FA, Gomes FV, et al. Multiple mechanisms involved
in the large-spectrum therapeutic potential of cannabidiol in psychiatric
disorders. Philos Trans R Soc Lond B Biol Sci. 2012;367:3364–3378.

30. de Mello Schier AR, de Oliveira Ribeiro NP, Coutinho DS, et al.
Antidepressant-like and anxiolytic-like effects of cannabidiol: a chemical
compound of Cannabis sativa. CNS Neurol Disord Drug Targets.
2014;13:953–960.

31. Aggarwal SK, Carter GT, Sullivan MD, et al. Prospectively surveying health-
related quality of life and symptom relief in a lot-based sample of medical
cannabis-using patients in urban Washington State reveals managed
chronic illness and debility. Am J Hosp Palliat Care. 2013;30:523–531.

32. Ware MA, Adams H, Guy GW. The medicinal use of Cannabis in the UK:
results of a nationwide survey. Int J Clin Pract. 2005;59:291–295.

33. Reiman A. Cannabis as a substitute for alcohol and other drugs. Harm
Reduct J. 2009;6:35.

34. Manchikanti L, Helm S, 2nd, Fellows B, et al. Opioid epidemic in the
United States. Pain Physician. 2012;15:ES9–ES38.

35. Hartman RL, Brown TL, Milavetz G, et al. Controlled cannabis vaporizer
administration: blood and plasma cannabinoids with and without alco-
hol. Clin Chem. 2015;61:850–869.

36. Eisenberg E, Ogintz M, Almog S. The pharmacokinetics, efficacy, safety,
and ease of use of a novel portable metered-dose cannabis inhaler in
patients with chronic neuropathic pain: a phase 1a study. J Pain Palliat
Care Pharmacother. 2014;28:216–225.

37. Jensen RP, Luo W, Pankow JF, et al. Hidden formaldehyde in e-cigarette
aerosols. N Engl J Med. 2015;372:392–394.

38. Zajicek JP, Hobart JC, Slade A, et al. Multiple sclerosis and extract of
cannabis: results of the MUSEC trial. J Neurol Neurosurg Psychiatry.
2012;83:1125–1132.

39. Wade DT, Makela P, Robson P, et al. Do cannabis-based medicinal extracts
have general or specific effects on symptoms in multiple sclerosis? A
double-blind, randomized, placebo-controlled study on 160 patients.
Mult Scler. 2004;10:434–441.

40. Wade DT, Robson P, House H, et al. A preliminary controlled study to
determine whether whole-plant cannabis extracts can improve intracta-
ble neurogenic symptoms. Clin Rehabil. 2003;17:21–29.

41. Adams R, Pease DC, Clark JH. Isolation of cannabinol, cannabidiol and que-
brachitol from red oil of Minnesota wild hemp. J Am Chem Soc.
1940;62:2194–2196.

Sexton, et al.; Cannabis and Cannabinoid Research 2016, 1.1
http://online.liebertpub.com/doi/10.1089/can.2016.0007

137



42. Wollner HJ, Matchett JR, Levine J, et al. Isolation of a physiologically active
tetrahydrocannbinol from cannabis sativa resin. J Am Chem Soc.
1942;64:26–29.

43. Gaoni Y, Mechoulam, R. Isolation, structure and partial synthesis of an
active constituent of hashish. J Am Chem Soc. 1964;86:1646–1647.

44. Bergamaschi MM, Queiroz RH, Chagas MH, et al. Cannabidiol reduces the
anxiety induced by simulated public speaking in treatment-naive social
phobia patients. Neuropsychopharmacology. 2011;36:1219–1226.

45. Crippa JA, Derenusson GN, Ferrari TB, et al. Neural basis of anxiolytic ef-
fects of cannabidiol (CBD) in generalized social anxiety disorder: a pre-
liminary report. J Psychopharmacol. 2011;25:121–130.

46. Zuardi AW, Shirakawa I, Finkelfarb E, et al. Action of cannabidiol on the
anxiety and other effects produced by delta 9-THC in normal subjects.
Psychopharmacology. 1982;76:245–250.

47. Englund A, Morrison PD, Nottage J, et al. Cannabidiol inhibits THC-elicited
paranoid symptoms and hippocampal-dependent memory impairment.
J Psychopharmacol. 2013;27:19–27.

48. Small E. Evolution and classification of cannabis sativa (marijuana, hemp)
in relation to human utilization. Bot Rev. 2015;81:189–294.

49. Clarke RC, Merlin MD. Letter to the editor: Small, Ernest. 2015 evolution
and classification of cannabis sativa (marijuana, hemp) in relation to
human utilization. Bot Rev. 2015;81:295–305.

50. Piomelli D, Russo EB. The cannabis sativa versus cannabis indica debate: an
interview with Ethan Russo, MD. Cannabis Cannabinoid Res. 2015;1:44–46.

51. Giese MW, Lewis MA, Giese L, et al. Development and validation of a
reliable and robust method for the analysis of cannabinoids and terpenes
in cannabis. J AOAC Int. 2015;98:1503–1522.

52. Office of Minority Affairs and Diversity. Changing demographics by race/
ethnicity and socioeconomic status in Washington State. University of
Washington: Seattle, WA, 2013.

53. Golub A, Johnson BD, Dunlap E. The race/ethnicity disparity in misde-
meanor marijuana arrests in New York City. Criminol Public Policy.
2007;6:131–164.

54. Ramchand R, Pacula RL, Iguchi MY. Racial differences in marijuana-
users’ risk of arrest in the United States. Drug Alcohol Depend.
2006;84:264–272.

55. Roy-Burne P, Maynard C, Bumgardner K, et al. Are medical marijuana
users diffeent from recreational users? The view from primary care. Am
J Addict. 2015;24:599–606.

56. Ryan-Ibarra S, Induni M, Ewing D. Prevalence of medical marijuana use in
California, 2012. Drug Alcohol Rev 2015;34:141–146.

57. United States Annual Census. QuickFacts: King County, Washington.
2016. Available at: www.census.gov/quickfacts/table/PST045215/53033
(Accessed May 27, 2016).

58. American Public Health Association. Regulating Commercially Legalized
Marijuana as a Public Health Priority. 2014, November 18.

Cite this article as: Sexton M, Cuttler C, Finnell JS, Mischley LK (2016)
A cross-sectional survey of medical cannabis users: patterns of use
and perceived efficacy, Cannabis and Cannabinoid Research 1:1,
131–138, DOI: 10.1089/can.2016.0007.

Abbreviations Used
CBD¼ cannabidiol

CIs¼ confidence intervals
PROs¼ patient-reported outcomes
QOL¼ quality of life
THC¼ tetrahydrocannabinol

Publish in Cannabis and Cannabinoid Research

- Immediate, unrestricted online access
- Rigorous peer review
- Compliance with open access mandates
- Authors retain copyright
- Highly indexed
- Targeted email marketing

liebertpub.com/can

Sexton, et al.; Cannabis and Cannabinoid Research 2016, 1.1
http://online.liebertpub.com/doi/10.1089/can.2016.0007

138

http://www.liebertpub.com/can#utm_campaign=can&utm_medium=article&utm_source=advert


CLINICAL TRIALS

Nabilone for the treatment of medication overuse headache:
results of a preliminary double-blind, active-controlled,
randomized trial

Luigi Alberto Pini • Simona Guerzoni • Maria Michela Cainazzo •

Anna Ferrari • Paola Sarchielli • Ilaria Tiraferri •

Michela Ciccarese • Maurizio Zappaterra

Received: 6 September 2012 / Accepted: 4 October 2012 / Published online: 16 October 2012

� The Author(s) 2012. This article is published with open access at Springerlink.com

Abstract Medication overuse headache (MOH) is a

severe burden to sufferers and its treatment has few evi-

dence-based indications. The aim of this study is to eval-

uate efficacy and safety of nabilone in reducing pain and

frequency of headache, the number of analgesic intake and

in increasing the quality of life on patients with long-

standing intractable MOH. Thirty MOH patients were

enrolled at the University of Modena’s Interdepartmental

Centre for Research on Headache and Drug Abuse (Italy)

in a randomized, double-blind, active-controlled, crossover

study comparing nabilone 0.5 mg/day and ibuprofen

400 mg. The patients received each treatment orally for

8 weeks (before nabilone and then ibuprofen or vice versa),

with 1 week wash-out between them. Randomization and

allocation (ratio 1:1) were carried out by an independent

pharmacy through a central computer system. Participants,

care givers, and those assessing the outcomes were blinded

to treatment sequence. Twenty-six subjects completed the

study. Improvements from baseline were observed with

both treatments. However, nabilone was more effective

than ibuprofen in reducing pain intensity and daily anal-

gesic intake (p \ 0.05); moreover, nabilone was the only

drug able to reduce the level of medication dependence

(-41 %, p \ 0.01) and to improve the quality of life

(p \ 0.05). Side effects were uncommon, mild and disap-

peared when nabilone was discontinued. This is the first

randomized controlled trial demonstrating the benefits of

nabilone on headache, analgesic consumption and the

quality of life in patients with intractable MOH. This drug

also appears to be safe and well-tolerated. Larger scale

studies are needed to confirm these preliminary findings.

Keywords Medication overuse headache (MOH) �
Treatment � Nabilone � Cannabinoid � Migraine

Introduction

Medication overuse headache (MOH) is a chronic head-

ache (C15 days/month) that develops from primary head-

aches (migraine, tension-type headaches). It has been

described as the result of an interaction between an over-

used therapeutic agent and a susceptible patient [1, 2].

MOH is a common problem in tertiary headache centers,

especially in patients with chronic migraine. The diagnosis

is very important because patients seldom respond to pro-

phylactic treatment, if the medication overuse for the acute

condition continues [3–5].

MOH is a considerable burden for sufferers; its patho-

physiology is unclear and its treatment has few evidence-

based indications [1, 6, 7].

It has been suggested that this condition may be medi-

ated by cognitive impulsiveness and has certain mecha-

nisms in common with addiction and substance abuse [8].

A high percentage of patients with chronic daily head-

ache with a high risk to develop MOH met the criteria for

substance abuse according to the Diagnostic and Statistical

Manual of Mental Disorders, Fourth Edition (DSM-IV).

They also demonstrated that the prevalence of dependence

according to DSM-IV varied with the different types of

analgesic being overused [9].
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In most cases, treatment of MOH includes an abrupt

interruption of medication overuse through appropriate

supportive care and the introduction of prophylactic treat-

ment. There is no evidence on the most efficacious way to

discontinue medication overuse. As the number of patients

with this kind of problem continues to grow, MOH has

become one of the main challenges of headache treatment

in headache clinics [10–12].

Researches and current models are based on the

assumption that it is caused by alterations in the nocicep-

tive threshold and central sensitisation in susceptible indi-

viduals [13, 14].

These processes have a number of characteristics in

common with chronic neuropathic pain or fibromyalgia,

chronic conditions for which nabilone has been tested with

encouraging results [15–17]. Increasing evidences are

available concerning the benefits of cannabinoid agents in

pain management, it should prompt to design larger and

longer-term studies on their effects in homogeneous pop-

ulations with chronic pain [18].

In one recent review of published studies on non-cancer

pain, cannabinoids appeared to have proven safety and

modest efficacy in the treatment of neuropathic pain

whereas, there are some evidences of efficacy also in

fibromyalgia and rheumatoid arthritis [19]. Other studies

gave similar results in the management of neuropathic

pain: one comparing nabilone and gabapentin used as add-

on or mono-therapy in patients with peripheral neuropathy

[20] and another comparing nabilone with dihydrocodeine

in neuropathic pain [21].

Nabilone is a synthetic cannabinoid CB1-receptor ago-

nist (licensed in Canada since 1981 for chemotherapy-

induced vomiting and nausea); it is well-tolerated and has a

good safety profile [22, 23]. Reports of its abuse are

extremely rare and the drug has been even recently sug-

gested to be a potential treatment for marijuana addiction

[24, 25].

Cannabis derivatives have been suggested for the

treatment of chronic pain conditions. Therefore, we tested

the effects of nabilone in patients suffering from intracta-

ble/refractory MOH [26]. The study was aimed to inves-

tigate the efficacy of nabilone in reducing headache days,

intensity of pain and analgesic intake in these patients.

The enrolled patients in the past performed many ther-

apeutic attempt to withdraw daily analgesic abuse, without

any clinical benefits.

It was well known by clinicians that their refractory

headache patients did not suspend their antimigraine drugs

without an alternative treatment.

Our ethic commitee did not allow to deprive patients

suffering from daily headache of analgesic drugs by using a

placebo, so we choose to treat daily attacks with a unique

drug for all patients, by using ibuprofene as rescue medi-

cation or another drug if it was ineffective.

Materials and methods

Patients

Between February 2009 and May 2010, 30 outpatients

attending the University of Modena and Reggio Emilia’s

Interdepartmental Centre for Research on Headache and

Drug Abuse (Italy) were enrolled.

Eligible patients were men and women who were not

pregnant, aged between 35 and 65 years, with daily anal-

gesic intake and who had MOH for at least 5 years. The

age of headache onset had to be under 50 years and

patients had to have already attempted detoxification at

least three times, without success.

The diagnosis was formulated according to the ICHD-II

criteria for MOH [27].

The exclusion criteria, at the screening visit, included

blood test alterations and the previous continuative use of

ibuprofen as anti-headache drug; systolic blood pressure

[160 mmHg or diastolic pressure [100 mmHg; heart rate

[100 bpm; patients with a history of drug addiction;

patients with hypersensitivity to cannabinoids; patients not

in possession of their full mental capacity or who have

been declared legally incapacitated; patients with psychotic

disorders or schizophrenia, bleeding disorders, pancreatic

diseases, stomach or duodenal disorders, liver diseases,

kidney diseases; patients treated with anticoagulants or

antiplatelet agents and pregnant or breastfeeding women.

The study protocol was approved by the Independent

Ethics Committee of Modena. The study was conducted in

compliance with the provisions set forth in the Declaration

of Helsinki (last version) and EU standards of Good

Clinical Practice. All patients gave their written informed

consent.

Study design

A not-for-profit, independent, randomized, double-blind,

active-controlled, crossover study (using a two period

design, allocation ratio 1:1) was conducted on 30 outpa-

tients attending the University of Modena’s Interdepart-

mental Centre for Research on Headache and Drug Abuse

(Italy), where study visits took place, clinical data were

collected and drugs were dispensed.

For treating headache attacks we decided to use a drug

not overused by any patient, as safe as possible and that

was not evaluable as potential prophylaptic treatment for

headache.
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Patients were randomly assigned to receive both

treatments at home: one period with nabilone and one

period with ibuprofen, in a blinded sequence. The drugs

were taken orally every day and each treatment period

lasted 8 weeks. Neither the doctors and nurses nor study

patients knew which treatment sequence had been

allocated.

Sixty doses of nabilone (0.5 mg) and 60 doses of ibu-

profen (400 mg) were prepared for each patient by an

independent pharmacy, as identical white capsules and

randomized in two containers, named Drug A and Drug B.

The pairs of containers were consecutively numbered for

each subject according to the randomization schedule,

generated by a computer. Each patient was assigned an

order number and received the capsules in the corre-

sponding pair of containers.

The study lasted 20 weeks and the protocol consisted

of six visits. V0: screening visit; V1: enrolment visit

(baseline); V2: dispensing the Drug A container (60

capsules) and start of the first period of treatment (after

1 week from discontinuation of the overused medica-

tions at the day hospital of the headache centre); V3:

crossover visit, dispensing Drug B container (60 cap-

sules) and start of the second period of treatment (after

1 week of washout); V4: end of treatment visit; V5:

follow-up visit, 2 weeks after discontinuation of treat-

ment (Fig. 1).

At each scheduled visit (V1–V5), subjects enrolled in

the study, who had given their written informed consent,

were examined (particularly as regards the evaluation of

headache characteristics) and their vital signs and details of

any concomitant medication were recorded. Specifically, a

detailed medication history was recorded, including

prior prophylactic and symptomatic treatments (the type of

drugs used, length of use and any adverse event requiring

discontinuation).

In addition, at each visit, the headache diary was

reviewed and self-assessment tests were administered to

patients.

Outcome measures

The main aim of the study was to evaluate the efficacy and

tolerability of nabilone (0.5 mg/day) for the treatment of

MOH.

Primary outcomes to assess the efficacy of treatment were

the reduction of the headache frequency, the duration and

intensity of headache pain and the amount of daily analgesic

consumption. Headache frequency was evaluated using the

Headache Index (HI), i.e. the number of headache days per

month. The mean duration of pain was evaluated calculating

the hours of pain per day (reported in the headache diary); the

mean intensity of pain was recorded using the 10 cm Visual

Analogue Scale (VAS), which was administered at each visit.

In addition, the reduction in the number of analgesics or

antimigraine drugs taken during the observation period, was

considered as an indirect efficacy parameter and it was

measured as daily analgesic intake (DAI).

The secondary outcome measures were the improvement

in the quality of life and mental health, assessed through the

administered: HIT-6TM (Headache Impact Test), SF-36

questionnaire and the Zung Depression and Anxiety Scales.

We also recorded the level of dependence using the Leeds

Dependence Questionnaire (LDQ) appropriately modified for

headache and consumption of analgesics [28]. This scale

does not indicate whether consumption is of a risky level and

it was used to monitor changes during the various phases of

the study (0 = no dependence; 1–10 = low to moderate

dependence; 11–20 = moderate to high dependence; 21–30 =

high dependence) [29].

Safety

The safety and tolerability of the drugs were evaluated at

V2, V3, V4 and V5. The safety was assessed by measuring

the blood pressure, heart rate and through a medical

examination during which the patients were asked about

any adverse events during the study period. Moreover, by

administration of a diary in which patients were asked to

record any adverse events occurring during the treatments

and the follow-up period.

Statistical analysis

The continuous variables were expressed as mean ±

standard deviation. To compare all the clinical outcomes

(primary and secondary) between the different treatment

periods, we used the t test for paired data. To compare

clinical outcomes between single and multi drug overuser,

we used t test for unpaired data. All the tests were two-

tailed and p \ 0.05 was considered statistically significant.

STATA software (version 10, StataCorp LP, TX, USA)

was used for the statistical analyses.

Fig. 1 Study design
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Study oversight

The corresponding author prepared the first draft of the

manuscript and decided to submit the manuscript for

publication, after which all the authors worked together to

edit the subsequent drafts. All the authors examined and

approved the final draft of the manuscript and assumed

responsibility for the accuracy and completeness of the

data and data analysis and the consistency between the

study and the trial protocol.

Results

Thirty MOH patients aged between 35 and 65 years

(mean ± SD = 52.7 ± 9.6), were recruited after the

screening visit and allocated according to the randomiza-

tion schedule; 20 females (66.6 % aged 53.3 ± 9.1 years)

and 10 males (33.3 % aged 49.7 ± 11.8 years). All sub-

jects had suffered from chronic headache for at last 3 years.

Mean duration was similar for both men and women:

10.3 ± 10.7 and 13.6 ± 10.8 years, respectively. All sub-

jects had a current history of overuse of analgesics or an-

timigraine drugs; for this study we took into account drugs

overused for the 3 months prior to the start of the trial.

Medication overused involved triptans in 53 % of the

subjects enrolled, combination medications (CM) in 37 %

and NSAIDs in 30 %.

Twenty-six subjects completed the study and four

dropped out after randomization and allocation. In two

cases patients stopped the treatment due to the side effects

of the medication (one for nabilone and one for ibuprofen).

Other two subjects interrupted the study spontaneously:

one subject simply changed his mind after completing the

initial washout period, without starting the trial treatment

(dropout at V2), and the other one dropped out due to lack

of efficacy during the first treatment period (at V3).

At baseline, on average, the patients enrolled had a high

analgesic intake (DAI 2.1 ± 1.4) and a high level of drug

dependence (15.9 ± 6.3), according to the LDQ score

(Fig. 2).

The highest DAI values were observed in those subjects

in whom CM (2.8 ± 1.67) was the main overused drug,

followed by NSAIDs (1.7 ± 1.03) and then triptans (1.6 ±

0.69), without statistical significant differences between

the drugs.

The efficacy data for the main indicators considered are

given in Table 1 and the quality of life data is summarised

in Table 2.

Both drugs showed improvements compared to baseline

in all the primary endpoints, however, certain differences

were observed between the two treatments. Nabilone was

directly superior to ibuprofen in reducing DAI, pain

intensity and the level of dependence (Table 1; Fig. 2). In

addition, the quality of life indicators changed with nabi-

lone, but not with ibuprofen: a significant improvement
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Fig. 2 DAI during the trial

Table 1 Efficacy data of primary outcomes

Basal Nabilone Ibuprofen Follow-up

n 30 26 26 26

HI 0.95 ± 0.1 0.72 ± 0.3** 0.78 ± 0.3** 0.77 ± 0.3*

DAI 2.1 ± 1.4 0.89 ± 0.5**,� 1.34 ± 0.9** 1.44 ± 1.1**

VAS 7.9 ± 1.6 5.7 ± 1.9**,� 6.6 ± 2.2** 6.2 ± 2.4**

LP (h) 16.1 ± 7.1 8.7 ± 6.6** 10.4 ± 7.3* 11.1 ± 7.6**

LDQ 15.9 ± 6.3 9.2 ± 5.9**,� 13.8 ± 6.6 11.9 ± 6.1*

PFD 2.1 ± 0.2 8.1 ± 9.3* 6.6 ± 6.3* 6.9 ± 6.3*

Both drugs showed improvements in all outcomes, but nabilone was

always more effective than ibuprofen, with statistically significant

differences in DAI, VAS and LDQ values

HI Headache Index, DAI daily analgesic intake, VAS Visual Analogue

Scale, LP lasting of pain, LDQ Leeds Dependence Questionnaire,

PFD pain free days/month

Paired t test * p \ 0.05 and ** p \ 0.01 versus basal; � p \ 0.05

versus ibuprofen

Table 2 Evaluation of the quality of life

Basal Nabilone Ibuprofen Follow-up

HIT-6 67.3 ± 5.2 62.8 ± 8* 64.9 ± 9.5 63 ± 8.7

SF-36

mental

35.4 ± 11.7 40.2 ± 10.4* 38.8 ± 11.1 40.6 ± 15.9

SF-36

physical

33.1 ± 8 39.5 ± 7.7* 37.2 ± 8.1 38 ± 9.8

ZAS 41.3 ± 7.8 37.9 ± 11.5 39.2 ± 9.5 40.5 ± 11.7

ZDS 44.1 ± 9.3 41.3 ± 11.1 41.3 ± 9.2 43.2 ± 12.7

The improvements recorded in quality of life scales occurred only

with nabilone

HIT-6TM Headache Impact Test, SF-36 Short Form Health Survey,

ZAS Zung Anxiety Scale, ZDS Zung Depression Scale

Paired t test * p \ 0.05 versus basal
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was seen in SF-36 Scale (for both physical and mental

components) and HIT-6TM Scales (Table 2).

A deeper analysis showed that the improvements com-

pared to baseline recorded with ibuprofen only occurred in

subjects taking ibuprofen during the first period of treat-

ment (i.e. DRUG A), but not in subjects taking ibuprofen

during the second period of treatment (i.e. DRUG B). The

improvements recorded with nabilone compared to base-

line, instead, took place regardless of when the therapy was

received.

As far as the post-treatment results are concerned

(recorded at the follow-up visit, 2 weeks after discontinu-

ation of the DRUG B), the improvements compared to

baseline persisted. However, these improvements depended

on the sequence of the pharmacological treatments since,

compared to baseline, only patients receiving nabilone

during the last 2 months maintained a significant prolonged

improvement (carry-over effect), in the HI, DAI, VAS and

HIT-6TM indices. The subjects who received ibuprofen

during the last 2 months of treatment, on the other hand,

did not show any improvement compared to baseline. The

post-treatment results are given in Table 3.

With regard to the habits of taking the overused medi-

cations, there were two types of patients: those who were

overusing just one medication, who were termed single

drug overusers (SDO 15 subjects) and those who were

overusing two or more different medications, who were

termed multi drug overusers (MDO 15 subjects).

The MDO group had far higher DAI values than the

SDO group: 2.61 ± 1.6 versus 1.60 ± 0.79, respectively

(p \ 0.05). This difference in the consumption rate

between the two groups of overusers persisted at each visit.

We always observed higher DAI values in the MDO group

(p \ 0.05), however, this did not occur during the period of

treatment with nabilone. During the treatment with nabi-

lone, but not with ibuprofen, the DAI dropped regardless of

the type of overuse, for both SDO and MDO patients

(Fig. 3).

Safety

All the adverse events (Table 4) were of a mild intensity

and disappeared after discontinuation of the medication or

spontaneously after a few days of treatment. The main

AEs, which caused the withdrawal of two patients, were of

a moderate intensity in both cases. One woman reported

mild gastric discomfort during treatment with ibuprofen,

whereas during treatment with nabilone, one man com-

plained of mild cognitive disorders (loss of concentration

and memory), symptoms that disappeared within a month

after withdrawal. Throughout the entire study, there were

no changes in blood pressure, heart rate or body weight.

Discussion

Cannabinoids, like many analgesics and recreational drugs,

act on the brain’s reward pathways. Cannabinoid-1 recep-

tors (CB1R) are co-localized with the opioid receptors on

the dopaminergic cells of the nucleus accumbens, probably

the most important structure in human reward pathways,

which partly overlaps the antinociceptive pathways [30–

32].

The oral administration of cannabinoid drugs shows

poorer bioavailability than when these drugs are adminis-

tered by inhalation. An oromucosal spray of THC was one

way of releasing active principle into the central nervous

system, however, the rapid administration of cannabinoid

drugs had different effects to those observed with slow

absorption: the reward system is activated by a rapid rise in

cannabinoids concentration, such as to obtain a significant

euphoric effect (a ‘high’), the main cause of dependence.

The oral cannabinoids administration, on the other hand,

avoids concentration peaks and with chronic administra-

tion, the individual differences in bioavailability are over-

come [23, 33]. The use of nabilone, a cannabinoid1-

receptor agonist, would therefore appear reasonable in the

Table 3 Post-treatment outcomes

Ibuprofen Nabilone

Basal Follow-up Basal Follow-up

HI 0.97 ± 0.1 0.86 ± 0.3 0.93 ± 0.1 0.65 ± 0.4*

DAI 2.02 ± 1.2 1.8 ± 1.3 2.34 ± 1.6 0.99 ± 0.8*

VAS 8 ± 1.6 6.75 ± 2.4 7.8 ± 1.7 5.55 ± 2.5**

HIT-6TM 68.4 ± 5.7 63.1 ± 11.9 66.7 ± 4.8 64 ± 6.8*

The post-treatment improvements occurred only in patients who

received nabilone during the second period of treatment

HI Headache Index, DAI daily analgesic intake, VAS Visual Analogue

Scale; HIT-6TM Headache Impact Test

Paired t test * p \ 0.05 and ** p \ 0.01 versus basal
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treatment of MOH for which central mechanisms are

hypothesised in the maintenance of chronic head pain due

to medication overuse.

We studied a group of patients who had been suffering

from MOH for a long time (on average more than 12 years)

and who had used various pharmacological and other

approaches, without achieving any positive results.

When resistant to conventional medical treatment and

prophylactic medication this condition is known as

refractory chronic migraine [34].

Our patients presented almost daily headache (HI =

0.95 ± 0.1), with really high DAI values at baseline

(2.1 ± 1.4). In these patients, the main unresolved problem

is the excessive use of drugs for the acute treatment and the

overall deterioration experienced in their quality of life, so

the headache symptoms should be considered as part of the

issue as a whole [2, 6, 7].

Nabilone seemed more helpful in reducing the intensity

of pain than the frequency. The mean intensity of pain

(measured using the VAS) dropped significantly (p \ 0.01)

both with nabilone (-27.9 %) and with ibuprofen

(-17.8 %), with a difference between the two treatments in

favour of nabilone (p \ 0.05).

The frequency of headache had only very small improve-

ments, probably due to the short period of treatment.

Nabilone showed a remarkable improvement in drug

consumption. So, the most important effect recorded

with nabilone was especially in reducing drugs overuse,

with DAI values more than halved the baseline. DAI

dropped during both treatments: -36.2 % with ibuprofen

(p \ 0.01) and -57.7 % with nabilone (p \ 0.01), which

was significantly superior to ibuprofen, in reducing analgesic

intake (DAI = 0.89 ± 0.5 and 1.34 ± 0.9, respectively,

p \ 0.05). In addition, a deeper analyses showed significant

differences between the DAI in single drug overusers and in

multi drug overusers: during treatment with nabilone both

SDO and MDO improved in a similar way, however, this was

not so for the period of treatment with ibuprofen as MDO

patients maintained higher overuse than SDO (Fig. 3). This

result agrees with the clinical observation that multi drug

overusers experience greater difficulties in reducing DAI and

are less sensitive to treatments. Nabilone seems able to help

patients with multi drug overuse [12].

This great reduction in DAI recorded with nabilone is

also concordant with the changes in the consumption habits

of drugs, recorded by the Leeds Dependence Question-

naire. The LDQ score showed a high baseline value, of

about 16 points and was similar to the score obtained in a

previous study on patients suffering from chronic daily

headaches [28]. The questionnaire indicated a significant

reduction in the level of dependency compared to baseline

during treatment with nabilone (-42.2 %; p \ 0.01), but

not with ibuprofen (Table 1).

A reduced use of medication implies a reduced effect of

headache pain on the quality of life. The slight improve-

ments in the quality of life (in HIT-6TM and SF-36), were

recorded only with nabilone and not with ibuprofen

(Table 3); the small degree of these improvements is

probably in relation to the short duration of treatment.

Nabilone’s ability to reduce DAI in both types of ove-

rusers (SDO and MDO) associated with a reduction in the

LDQ score suggests that nabilone could affect the degree

of dependence in both of these conditions.

The main limits of our research were the small sample

size and the short duration of the study. However, our

results were obtained in a selected chronic headache pop-

ulation considered a representative sample of the most

severe MOH patients who failed to respond to all available

pharmacological treatments.

Conclusions

To conclude, nabilone, a cannabinoid 1-receptor agonist, at

daily doses, would appear beneficial for patients suffering

from MOH, primarily in reducing the intensity of pain and

the analgesic intake and appeared to be significantly more

efficacious than ibuprofen. In addition, nabilone alone

reduced the level of drug dependence (LDQ -41 %,

p \ 0.01) and improved the quality of life scales

(p \ 0.05). The number of days with headache was not

significantly reduced in the same way as the other indica-

tors, probably due to the short duration of the study. Side

effects were infrequent, of mild intensity and disappeared

after discontinuation of the treatment. This randomized,

controlled trial evaluated the benefits of nabilone on

Table 4 Adverse Events

Nabilone Ibuprofen

Dizziness 2 –

Sleep disorders – 1

Decreased appetite 1 2

Vomiting 2 –

Nausea 1 2

Drowsiness – –

Asthenia 2 –

Epigastric discomfort 1 2

Dry mouth 2

Loss of attention – 1

Memory impairment – –

TOTAL 11 8

Adverse events were mild and disappeared after few days of treatment

or after drug discontinuation
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headache, analgesic consumption and the improvements in

quality of life in patients with MOH. Nabilone would also

appear to be safe. Larger-Scale studies are required to

confirm the effectiveness and safety of nabilone [1, 7].

What is already known about this study: although can-

nabinoids have been used as painkillers for centuries, there

is little evidence-based information available on their use.

At low doses, they have few psychotropic side effects,

which disappear rapidly in patients with chronic headache.

What this study adds: nabilone, a synthetic oral can-

nabinoid, is efficacious in the treatment of medication

overuse headache.
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Experience of migraine, its severity, and perceived efficacy of treatments 
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A B S T R A C T   

Objectives: As the legal and cultural landscape surrounding cannabis use in the United States continues to evolve, 
more Americans are turning to cannabis to self-medicate a number of ailments, including migraines. The purpose 
of the present study was to examine patterns of cannabis use and its associated relief among migraineurs. 
Design: Participants were N = 589 adult cannabis users living in states with full legal access. Using a cross- 
sectional design, participants completed an online survey assessing their cannabis use profiles, migraine expe-
rience, and self-reported relief from cannabis and non-cannabis treatments. 
Results: 161 participants (27.3 %) reported experiencing migraines. 76.4 % of migraineurs (N = 123) endorsed 
using cannabis to treat their migraines. 69.9 % (N = 86) of migraineurs using cannabis for migraine relief also 
endorsed using non-cannabis products (e.g., over-the-counter pain medication, triptans) to treat their migraines. 
Although their subjective health was similar (p = .17), migraineurs who endorsed using cannabis to treat their 
migraines reported more severe migraines compared to those who did not (p = .02). Migraineurs reported 
significantly more migraine relief from cannabis compared to non-cannabis products, even after controlling for 
migraine severity (p = .03). The majority of migraineurs using cannabis to treat their migraines were not medical 
cardholders (65.0 %), suggesting that these individuals were self-medicating in lieu of physician guidance. 
Conclusions: The present study provides insight into the prevalence of cannabis use for migraine relief in a sample 
of cannabis users, and suggests that these migraineurs experience a high level of migraine relief from cannabis. 
Future studies are needed to determine the cannabis forms, potencies, and dosages that are most effective at 
treating migraine pain.   

1. Background 

As the legality and use of cannabis in the United States increases,1,2 a 
larger number of Americans are turning to cannabis to self-medicate for 
a number of ailments, including migraines.3 Globally, migraines are the 
second leading cause of disability in individuals under the age of 50.4 In 
the U.S., approximately 15 % of adult women and 6 % of adult men 
report experiencing migraines and severe headaches.5 Both chronic and 
episodic migraines pose a major public health concern when left un-
treated by negatively impacting physical health, quality of life, inter-
personal relationships, productivity, and financial security.6 

Unfortunately, a number of acute and prophylactic migraine medi-
cations (both first- and second-line treatments) are not effective for all 
migraineurs.7 Even triptans, one of the two medication classes devel-
oped specifically for the treatment of acute migraine headache, display 

limited efficacy.8 Research suggests that 25 % of triptan users do not 
respond to the medication, and of those who do, only one-third remain 
pain-free two hours after triptan use.9,10 Ergot alkaloids, the only other 
migraine-specific medication class11 also display limited efficacy. 
Furthermore, some migraine medications confer an unfavorable 
side-effect profile, resulting in poor compliance and, consequently, 
limited efficacy.8,12 As such, the therapeutic benefit of alternative 
migraine treatment options, including cannabis, warrants further 
exploration. 

Cannabis is becoming an “off-label” or “last resort” treatment for 
migraineurs,13,14 due in part to the limited tolerability and efficacy of 
existing migraine medications. Considerable evidence demonstrates that 
cannabis and its constituent cannabinoids, including psychoactive 9-del-
ta-tetrahydrocannabinol (THC) and non-psychoactive cannabidiol 
(CBD), is an effective chronic pain treatment.15 In addition, emerging 
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evidence from preclinical studies suggests that endocannabinoids 
modulate migraine-associated pain pathways,7,16–18 and an endo-
cannabinoid deficiency is theorized to contribute to the pathophysiology 
of migraine.7,19–24 

Existing survey studies of medical cannabis patients suggest that 2.7 
%–9 % of patients are using cannabis primarily for headache and 
migraine relief.7,25,26 However, it is important to note that cannabis is 
widely available for purchase without consulting a clinician in states 
with legal access, despite a dearth of empirical patient data and un-
predictable results.3 In fact, survey data suggests that cannabis is often 
used alongside, or in lieu of, migraine medication, often without 
physician approval.8,27 For instance, a recent survey study found that 36 
% of recreational cannabis users treat headaches and migraines with 
cannabis.28 As such, more research is needed to understand associations 
between cannabis use and subsequent relief patterns of migraine suf-
ferers living in states with full legal access. 

Although limited, the extant literature suggests that cannabis is a 
promising treatment option for individuals suffering from headache 
disorders. One study found that 85 % of individuals using medically 
prescribed cannabis to treat migraines reported a decrease in migraine 
frequency.29 Negative effects, notably somnolence and difficulty con-
trolling drug effects, were reported in 11.6 % of participants, and were 
experienced only after the use of edible, rather than inhaled, cannabis.29 

A qualitative study of online migraine forums found that migraineurs 
frequently discussed cannabis as an effective acute and prophylactic 
migraine treatment, noting its ability to alleviate migraine symptoms 
and reduce the frequency of migraine attacks.3 Interestingly, the same 
study also discussed the potential for higher doses of cannabis to trigger 
or exacerbate, rather than alleviate, migraine symptoms. Using archival 
data from a medical cannabis mobile application, Cuttler, Spradlin, 
Cleveland, and Craft30 found that medical cannabis patients experience 
significant reductions in headache and migraine severity ratings after 
cannabis use. While Cuttler et al.30 did not find an effect of cannabinoid 
content on migraine pain, one study indicated that particular strains 
may be more efficacious in reducing migraine symptom severity, noting 
that strains high in THC and low in CBD may be beneficial due to the 
analgesic, anti-inflammatory, and anti-emetic properties of THC.8 

To date, no placebo-controlled clinical trials have investigated the 
effectiveness of cannabis for alleviating migraine or headache- 
associated pain. However, a small 8-week randomized controlled trial 
(RCT) found that migraineurs taking 0.5 mg of nabilone (a synthetic 
cannabinoid) daily reported greater reductions in migraine pain in-
tensity and daily analgesic intake compared to migraineurs taking 400 
mg of ibuprofen daily.31 Importantly, side effects of nabilone were un-
common and mild, and self-reported quality of life improved after 
treatment with nabilone but not ibuprofen.31 Another 3-month pro-
spective study found that migraineurs taking 200 mg of THC + CBD per 
day experienced a greater improvement in migraine symptoms 
compared to migraineurs taking 25 mg of the tricyclic antidepressant 
amitriptyline.32 

To summarize, migraine sufferers in states with full legal access are 
potentially using many forms of cannabis ostensibly to treat their mi-
graines without physician approval or guidance. Consequently, it is 
imperative to understand their patterns of cannabis use and its associ-
ated relief as compared to non-cannabis products. Using data gathered 
from an online survey advertised to cannabis users in states with legal 
recreational cannabis, the present study begins to address existing gaps 
in the empirical literature. It is hypothesized that cannabis users, both 
medical and recreational, who experience migraines will report using 
cannabis to treat their migraine headaches. Furthermore, it is hypoth-
esized that migraineurs using both cannabis and non-cannabis products 
to treat their migraines will report more relief from cannabis products. 
Lastly, it is hypothesized that relief from both cannabis and non- 
cannabis products will be positively related to subjective health, such 
that those experiencing greater migraine relief will report better sub-
jective health. In addition, exploratory analyses will be conducted to 

further characterize the correlates among migraine relief, migraine 
severity, and cannabis use patterns. 

2. Method 

2.1. Procedure 

A voluntary, anonymous survey was shared online to measure 
cannabis use and health profiles, including migraine experience, in in-
dividuals aged 21 and older living in states with legal recreational 
cannabis. The survey was hosted on Qualtrics (https://oit.colorado.edu/ 
qualtrics) and required electronic informed consent. Participants were 
eligible for inclusion in the present study if they (1) reported residing in 
a state with legal recreational cannabis, (2) endorsed using cannabis for 
medical and/or recreational purposes, and (3) responded to the 
migraine experience question (details below). Data collection occurred 
from January 2017 to August 2019. Additional procedure details are 
described in recent publications.33 The majority of respondents were 
recruited from Facebook and Instagram (67 %) through advertisements 
targeting individuals aged 21–70 residing in California, Colorado, 
Nevada, Oregon, and Washington, who “liked” pages related to cannabis 
use (e.g. cannabis dispensaries, pain clinics, Cannabis Culture Magazine, 
etc.). In Colorado, participants were also recruited through advertise-
ments at dispensaries (11 %) and an integrative care medical clinic (22 
%) in the Boulder-Denver area. There were no differences in the distri-
bution of recruitment sources for the subgroup of respondents with and 
without migraines. All procedures were reviewed and approved by the 
institutional review board of University of Colorado Boulder. 

2.2. Measures 

Demographics. To assess broad correlates of migraine, respondents 
were asked demographic questions, including their age, gender, race, 
ethnicity, education, and employment. 

Migraine Experience. To determine migraine experience, respondents 
were asked, “do you experience migraines?”. Respondents who 
answered “yes” to this question were categorized as migraineurs while 
respondents who answered “no” were categorized as non-migraineurs. 

Migraine Severity. Migraine severity was assessed with an adapted 
version of the Brief Pain Inventory.34 Participants responded to seven 
items asking them to indicate how often migraines had interfered with 
their “general activity”, “mood”, “walking ability”, “work outside the 
home and housework”, “relations with other people”, “sleep”, and 
“enjoyment of life” in the past week. Responses to each of these seven 
items were rated by participants on a 5-point Likert-type scale ranging 
from 0 (Never) to 4 (Always). The mean response for these seven items 
was calculated to create a measure of migraine severity, with a higher 
score indicating more severe migraines (α = .96). 

Cannabis Use as Migraine Treatment. Whether participants’ used 
cannabis to treat their migraines was assessed with a single dichotomous 
(Yes/No) question: “Do you use cannabis to treat or mitigate your 
migraine symptoms?” 

Relief from Cannabis Products. Migraineurs who indicated that they 
used cannabis to treat their migraines were asked to report their average 
migraine relief from cannabis products. Migraineurs responded to the 
question, “How much relief do cannabis or hemp products usually 
provide for your migraines?” on a 10-point scale ranging from 0 to 100 
% relief. 

Relief from Non-Cannabis Products. All migraineurs were also asked to 
report how much relief they typically experience when using non- 
cannabis treatments (e.g., over-the-counter pain medication, triptans) 
by responding to the question, “How much relief do non-cannabis 
treatments or medications usually provide for your migraines?” on a 
10-point scale ranging from 0 to 100 % relief. 

Subjective health. Perceptions of current health-status were assessed 
with an adapted version of the PROMIS-10.35 Participants responded to 
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seven items asking them to rate several aspects of their overall health, 
including quality of life, social well-being, physical and mental health. 
Responses to each of these seven items were rated by participants on a 
6-point Likert-type scale ranging from 0 (Poor) to 5 (Excellent). The mean 
response for these seven items was calculated to create a measure of 
subjective health status, with a higher score indicating better subjective 
health (α = .88). 

2.2.1. Cannabis use patterns 
Cannabis Administration. Participants were asked about their use of 

different forms of cannabis administration (e.g., smoking/vaporizing 
dry cannabis flower, using higher strength concentrates, consuming 
edibles, and using topicals). 

Monthly Use. For each form of cannabis administration that was 
endorsed, participants were asked to indicate how many times per 
month they consumed cannabis in that manner (e.g., “On average, how 
often do you consume cannabis edibles?”). Responses to this question 
were rated by participants on a 12-point Likert-type scale ranging from 
0 (Do not currently use) to 11 (Daily). 

Frequency of Use on Cannabis Use Days. For each form of cannabis 
administration that was endorsed, participants were asked to indicate 
how many times per day they consumed cannabis in that manner (e.g., 
“On days that you smoke or vaporize cannabis flower, how many times 
per day do you use on average?”). Responses to this question were rated 
by participants on a 20-point Likert-type scale ranging from 1 (One time 
per day) to 20 (More than 20 times per day). 

Cannabinoid Potency. For each form of cannabis endorsed, partici-
pants were asked to estimate the concentration of THC and CBD present 
in the form of product they used most often. The range and unit of 
response choices differed based on product form. Although a self-report 
metric, detailed responses are possible in our sample due to regulations 
in all represented states that require cannabinoid content (as determined 
through state licensed testing laboratories) be displayed on all legal 
market products. Similar self-reports amongst cannabis users who are 
aware of the THC/CBD potency of the cannabis they use show consis-
tency across different time points and methods.36 

Cannabis Use Disorder Symptoms. Cannabis Use Disorder symptoms 
were assessed using the 11-item Marijuana Dependence Scale (MDS).37 

The MDS is a self-report measure developed based on dependence 
criteria found in the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) and is widely used to assess cannabis dependency in a 
variety of populations, including adolescents and adults. 

Participants also answered questions on general cannabis use char-
acteristics, including medical cannabis patient status and age at first 
cannabis use. 

2.3. Planned analyses 

All analyses were conducted in Rstudio version 3.6.1 (www.rstudio. 
com). To compare migraineurs (M) to non-migraineurs (NM) on 
continuous outcomes of interest, we ran independent samples t-tests. To 
compare these groups on categorical outcomes of interest (e.g., medical 
cannabis patient status), we ran logistic regressions with migraine status 
as the independent variable (migraineur = -1, non-migraineur = +1). 
When comparing non-migraineurs (NM), migraineurs who use cannabis 
to treat their migraines (M+CT), and migraineurs who do not use 
cannabis to treat their migraines (M-CT) on outcomes of interest, we ran 
one-way ANOVAs and conducted post-hoc Tukey Tests to determine 
group differences. Analyses with two or more continuous predictors and 
continuous criterion variables (e.g., difference between relief obtained 
from cannabis versus non-cannabis medications) were conducted using 
linear regression. All analyses implemented listwise deletion of missing 
data. 

3. Results 

3.1. Sample characteristics 

Of the 620 participants that completed the survey, 589 participants 
endorsed using cannabis and answered the migraine experience ques-
tion, and were thus included in the present study. 161 participants re-
ported that they experienced migraines (migraineurs, M), while 428 
reported that they did not (non-migraineurs, NM). More women (N =
97) than men (N = 64) reported experiencing migraines. On average, 
women reported more severe migraines than men, t(158) = 2.02, p =
.05. Migraine severity was negatively associated with subjective health, 
r(157) = − .33, p = .02. 

The majority of migraineurs (76.40 %; N = 123) reported using 
cannabis to treat their migraines. Of these participants, 69.92 % (N =
86) also reported using non-cannabis products to treat their migraines, 
while the other 30.08 % (N = 37) reported using only cannabis products 
to treat their migraines. 

Approximately one quarter of migraineurs (23.60 %; N =38) did not 
report using cannabis to treat their migraines. The majority of these 
participants (78.95 %; N = 30) reported using non-cannabis products to 
treat their migraines, while the remaining 21.05 % (N = 8) did not. 
Despite not currently using cannabis as a migraine treatment, 34.21 % 
(N = 13) of these 38 participants indicated that they would be interested 
in trying it (see Fig. 1). 

Table 1 compares non-migraineurs (NM), migraineurs who do not 
use cannabis to treat their migraines (M-CT), and migraineurs who do 
use cannabis to treat their migraines (M+CT) on relevant demographics 
and subjective health. There were few significant demographic differ-
ences between the groups. However, there were more men than women 
in the NM group compared to the M+CT and M-CT groups, and those in 
the NM and M+CT groups were more likely to be medical cannabis 
holders compared to those in the M-CT group. Furthermore, although 
subjective health was similar across the three groups, those in the M+CT 
group reported more severe migraines compared to those in the M-CT 
group. 

Table 2 compares the groups on cannabis use patterns. On average, 
88.57 % of participants endorsed using cannabis recreationally; this 
proportion did not differ significantly between the NM, M-CT, and 
M+CT groups. Those in the NM and M+CT group started using cannabis 
at an earlier age compared to those in the M-CT group. In addition, those 
in the M+CT group used cannabis flower and concentrates more per 
month than those in the NM and M-CT group. Compared to the NM 
group, the M+CT group used edibles more frequently. Groups did not 
differ in regards to cannabis dependence, and cannabis use disorder 
symptoms were mild across the board. 

3.2. Migraine relief 

Among migraineurs, the average reported relief from cannabis 
products was 75.82 % (SD = 20.76) and the average reported relief from 
non-cannabis products was 51.01 % (SD = 29.09). In order to compare 
relief experienced from cannabis versus non-cannabis products, a dif-
ference score (relief from cannabis minus relief from non-cannabis) was 
computed for migraineurs who used both types of products to treat their 
migraines (N = 86). Regressing this difference score on the intercept 
showed that cannabis products led to significantly more relief than non- 
cannabis products among users who relied on both cannabis and non- 
cannabis products, b = 28.19, F(1, 82) = 64.38, p < .001. After con-
trolling for migraine severity, cannabis products still led to significantly 
more relief than non-cannabis products, b = 17.96, F(1, 81) = 4.64, p =
.03. 

3.3. Associations between migraine severity and use patterns 

Migraine severity was negatively associated with relief from non- 

L.P. Gibson et al.                                                                                                                                                                                                                                

http://www.rstudio.com
http://www.rstudio.com


Complementary Therapies in Medicine 56 (2021) 102619

4

cannabis products (r(107) = − .22, p = .02) and unrelated to relief from 
cannabis products (r(119) = − .14, p = .13), such that participants 
endorsing more migraine symptoms experienced less relief from non- 
cannabis products. 

Among all migraineurs (M+CT and M-CT), migraine severity was 
positively associated with daily topical use (r(119) = .52, p < .001), such 
that participants endorsing more migraine symptoms reported using 
topicals more frequently throughout the day. Migraine severity was 
marginally associated with topical potency, both in terms of CBD (r(60) 
= .211, p = .11) and THC (r(61) = .22, p = .08), suggesting that par-
ticipants with more severe migraines were using higher strength topical 
cannabis products. Additionally, migraine severity was positively asso-
ciated with flower CBD levels (r(142) = .25, p = .002) and concentrate 
CBD levels (r(97) = .29, p = .004), such that participants endorsing more 
migraine symptoms reported using cannabis flower and cannabis 
concentrate products with higher CBD levels. 

Fig. 1. Number of participants using cannabis products, non- 
cannabis products, both cannabis and non-cannabis products, 
and no products to treat their migraines. Among the 123 
migraineurs who endorsed using cannabis to treat their mi-
graines (M+CT), 86 (69.92 %) reported using both cannabis 
and non-cannabis products to treat their migraines while 37 
(30.08 %) reported only using cannabis products. Among the 
38 migraineurs who did not endorse using cannabis to treat 
their migraines (M-CT), 30 (78.95 %) reported using only non- 
cannabis products while 8 (21.05 %) reported that they did not 
use any medication to treat their migraines.   

Table 1 
Sample demographics and baseline characteristics of non-migraineurs (NM), 
migraineurs who use cannabis to treat their migraines (M+CT), and migraineurs 
who do not use cannabis to treat their migraines (M-CT).   

NM M+CT M-CT 

N 428 123 38 
Gender (% male) 61.21 %a 37.40 %b 47.37 %b 

Race (% Caucasian) 75.23 % a 77.24 % a,b 89.47 % b 

Age 37.1 
(16.76)a 

32.31 
(11.69)b 

35.92 
(16.23)a,b 

Employment (% full time) 47.66 %a 56.91 %a 42.11 %a 

Marital Status (% married or in a 
relationship) 

51.64 %a 56.91 %a 65.79 %a 

Education (% bachelors or higher) 39.25 %a 28.46 %a 47.37 %a 

Alcohol use (% using) 58.89 %a 65.79 %a 52.85 %a 

Cigarette use (% using) 17.99 %a 22.76 %a 26.67 %a 

Opiate use (% using) 7.01 %a 10.81 %a 18.75 %a 

Subjective Health 3.71 (.85)a 3.57 (.81)a 3.53 (.79)a 

Migraine Severity N/A 2.44 (1.17) a 1.91 (1.11) b 

NM = non-migraineurs, M+CT = migraineurs who use cannabis to treat their 
migraines, M-CT = migraineurs who do not use cannabis to treat their migraines. 
Means and proportions with different superscripts are significantly different 
from one another, p < .05. 

Table 2 
Cannabis use characteristics, frequency of cannabis use, and potency of cannabis 
products used among non-migraineurs (NM), migraineurs who use cannabis to 
treat their migraines (M+CT), and migraineurs who do not use cannabis to treat 
their migraines (M-CT).   

NM M+CT M-CT 

N 428 123 38 
General Characteristics    
Endorse Recreational Cannabis 

Use 
88.84 % a 92.86 % a 80.85 % a 

Medical Marijuana Cardholders 31.76 %a 34.96 %a 10.53 %b 

Cannabis Use Disorder 
Symptoms 

2.15 (.33)a 2.18 (.22)a 2.06 (.26)a 

Age at First Cannabis Use 21.39 
(12.03)a,b 

19.21 
(8.65)a 

24.73 
(15.23)b 

Frequency of Use    
Monthly Flower Use 8.48 (3.84)a 9.76 (2.68)b 5.5 (4.49)c 

Freq. of Flower Use on Use Days 3.65 (2.43)a 4.04 (2.49)a 2.23 (1.54)b 

Monthly Topical Use 1.52 (3.11)a 2.85 (3.95)b 1.61 (2.78)b 

Freq. of Topical Use on Use Days 1.8 (.99)a 2.29 (1.22)a 1.67 (.87)a 

Monthly Concentrate Use 4.23 (4.35)a 5.41 (4.67)b 1.68 (3.39)c 

Freq. of Concentrate Use on Use 
Days 

3.43 (2.55)a 4 (2.33)a 3.5 (1.85)a 

Monthly Edible Use 2.78 (3.09)a 3.76 (3.52)b 2.74 (3.44)a, 

b 

Freq. of Edible Use on Use Days 1.39 (.76)a 1.89 (1.93)b 1.42 (.84)a,b 

Potency of Products Used    
Flower THC % 21.34 (6.23)a 22.55 

(5.92)a 
22.41 (5.78)a 

Flower CBD % 9.83 (9.53)a 9.49 (9.4)a 12.24 (10.3)a 

Topical THC (mg) 24.58 
(40.27)a 

24.43 
(29.15)a 

6.5 (2.42)a 

Topical CBD (mg) 9.83 (9.53)a 9.49 (9.4)a 12.24 (10.3)a 

Concentrate THC % 69.54 (23)a 72.64 
(23.19)a 

59.18 
(22.18)a 

Concentrate CBD % 33.06 
(26.96)a 

33.3 
(28.42)a 

29.73 
(25.86)a 

Edible THC (mg) 46.19 (50.49) 
a 

52.32 
(58.15)a 

33.26 
(49.17)a 

Edible CBD (mg) 19.44 
(30.91)a 

27.87 
(43.37)a 

16.36 
(21.94)a 

NM = non-migraineurs, M+CT = migraineurs who use cannabis to treat their 
migraines, M-CT = migraineurs who do not use cannabis to treat their migraines, 
Cannabis Use Disorder measured by the Marijuana Dependence Scale. 
Means and proportions with different superscripts are significantly different 
from one another, p < .05. 
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4. Discussion 

This study provides insight into the prevalence of cannabis use for 
migraine relief in a sample of cannabis users, and suggests that these 
migraineurs report a high level of migraine relief from cannabis. One- 
quarter of all survey participants (27.30 %) reported suffering from 
migraines, and three-quarters of migraine suffers (76.40 %) reported 
using cannabis to alleviate their symptoms. Among migraineurs who 
relied on both cannabis and non-cannabis products, cannabis products 
led to significantly more migraine relief (90 % relief) than non-cannabis 
products (60 % relief), a finding that, to our knowledge, has not been 
reported previously. 

Interestingly, 27.30 % of individuals reported migraines in our 
convenience sample of cannabis users, which is over 2 times the national 
average for migraines.5 Our data raise the possibility that migraine 
sufferers are overrepresented among cannabis users. It is possible that 
migraineurs preferentially seek to treat their migraines with cannabis. 
Given the cross-sectional and correlational nature of the data, it is of 
course equally plausible that cannabis is associated with an increase in 
migraine occurrences. However, given that all migraineurs in our sam-
ple used cannabis recreationally—regardless of whether or not they 
reported using cannabis as a migraine treatment—the latter explanation 
seems less likely. 

Notably, migraineurs who reported using cannabis to treat their 
migraines reported more severe migraines compared to those who did 
not. In addition, migraine severity was associated with frequency of 
topical use, as well as flower, concentrate, and topical potency. Mi-
graines are often difficult to treat, and even the best treatments do not 
come close to eliminating migraines.8,38 A number of migraine patients 
are refractory to conventional treatments (e.g., NSAIDs, tricyclic 
anti-depressants, and triptans), and as such, individuals with more se-
vere, treatment-resistant migraines may be more likely to turn to 
alternative or complementary treatment strategies such as cannabis use. 
The finding that migraineurs using both cannabis and non-cannabis 
products to treat their migraines reported more relief from cannabis 
products lends credence to this explanation. 

The finding regarding frequency of topical use and migraine severity 
is particularly interesting, as no studies have examined the effects of 
topicals on migraine relief and the broader literature on topical canna-
binoids and pain relief is limited. While topical cannabinoids have led to 
analgesia in animal models of inflammatory and neuropathic pain,39–41 

clinical evidence is scarce. Furthermore, as topical cannabinoids are 
hydrophilic, they are not easily absorbed into the bloodstream due to 
low skin penetration.39 Thus, while our results suggest that participants 
may be self-medicating their migraines with topical cannabis, it is un-
clear whether there is any biological mechanism by which localized 
administration of topical cannabis would directly mitigate migraine 
pain. 

Not all participants using cannabis to treat migraines were medical 
cardholders. While migraines and headaches have been cited as a 
common reason for utilizing medical cannabis,7 our findings suggest 
that some individuals who use cannabis for self-medication do not apply 
for a medical card, demonstrating the overlap between recreational and 
medical users, and replicating previous reports in other populations.28 

Our use of a more inclusive sample could account for the high propor-
tion of migraine sufferers using cannabis to treat their symptoms in our 
data, as previous studies have mostly relied on samples of users with 
medical cannabis cards.7 

The present study is not without limitations. Migraine experience 
was assessed with one yes-no question asking participants to self-report 
whether they experienced migraines, rather than classifying participants 
based on International Classification of Headache Disorders (ICHD-3) 
criteria which allows for a more rigorous classification of headache 
disorder type (e.g., migraine without aura, migraine with aura, tension- 
type headache, cluster headache).42 Despite this limitation, it is 
important to note that studies have found agreement between 

self-reported migraine and migraine classification based on ICHD 
criteria.43,44 Future studies should employ a more detailed question-
naire assessing migraine characteristics, including physician diagnosis 
of migraine and details of migraine attacks (e.g., frequency and duration 
of migraine attacks, pain severity, pulsating quality, photophobia, 
phonophobia, nausea and/or vomiting). 

In addition, although participants were asked whether they used 
cannabis to treat their migraines, the specific forms and cannabinoid 
content of the cannabis products they are using for this explicit purpose 
are unclear. The majority of migraineurs also reported using cannabis 
recreationally, and therefore, the products they endorsed using may not 
be used solely for migraine relief purposes. Prospective, placebo- 
controlled studies are needed to determine the cannabis forms, po-
tencies, and dosages that are most effective at treating migraine pain, 
both acutely and prophylactically. Furthermore, future studies should 
examine why migraineurs are using cannabis to treat their migraines, as 
it is possible that migraineurs are turning to cannabis as a “last resort” 
medication for treatment-resistant migraines.8,38 Future studies should 
also investigate whether recreational cannabis use influences migraine 
symptoms. Although participants in our study were able to self-report 
the THC/CBD potency of the products they use (due to testing and la-
beling requirements in States with legal cannabis access), future studies 
should validate this self-report measure by asking participants to upload 
a photograph of the THC/CBD potency labeled on the legal market 
products they are consuming. 

Lastly, it is important to note the potential for recruitment bias in the 
present sample; these data came from a convenience sample of cannabis 
users, and thus may not generalize to the broader population. For 
instance, this sample likely excludes individuals who have tried 
cannabis in the past and experienced adverse effects. Future controlled 
studies are needed to experimentally determine whether a wide range of 
migraineurs experience relief from cannabis products. 

5. Conclusions 

As the legal and cultural landscape surrounding cannabis use in the 
United States continues to evolve,1,2 it is important to understand its 
therapeutic potential in the context of common ailments such as mi-
graines. Our preliminary findings elucidate the experience of migraine 
and migraine severity in a large sample of cannabis users, provide evi-
dence for the utility of cannabis for mitigating migraine-related pain, 
and present patterns of legal-market cannabis administration in users 
with and without migraines. As cannabis is widely available for pur-
chase by consumers without requiring the consultation of a clinician, it 
is imperative to understand its potential in the context of 
self-medication, both in the context of migraines and beyond. Future 
placebo-controlled studies are needed to determine the cannabis forms, 
potencies, and dosages that are most effective at mitigating migraine 
symptoms. 
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Self-Medication of Somatic and
Psychiatric Conditions Using

Botanical Marijuana
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M.A.; Harold Rosenberg, Ph.D.; Francis Bonadio, M.S. & Brent Lang, B.A.

Abstract —As a complement to research evaluating botanical marijuana as a medical therapy for vari-
ous somatic and psychiatric conditions, there is a growing body of research assessing marijuana users’
self-reports of the symptoms and conditions for which they use marijuana without a physician’s rec-
ommendation. As part of two larger web-based surveys and one in-situ survey at an outdoor marijuana
festival, we asked regular marijuana users if they consumed the drug without a physician’s recommen-
dation and, if so, to describe (or select from a checklist) the conditions for which they used marijuana
as a medication. Participants reported using marijuana to self-medicate a wide variety of both somatic
conditions (such as pain, diabetes, and irritable bowel syndrome) and psychiatric conditions (such
as depression, anxiety, and insomnia). Because fewer than half of the American states, and only a
few countries, allow physicians to recommend medicinal marijuana, these findings may be of inter-
est to clinicians as they treat patients, to lawmakers and policymakers as they consider legislation
allowing physicians to recommend botanical marijuana for somatic and psychiatric conditions, and to
researchers evaluating conditions that individuals elect to self-medicate using botanical marijuana.

Keywords — marijuana, medical conditions, physician recommendation, prescription, psychiatric
conditions

Over the last decade, legislation in several countries (e.g.,
Canada, Czech Republic, Uruguay) has allowed physi-
cians to recommend the use of botanical marijuana for
a variety of medical conditions (Maii 2013). In addi-
tion, 23 American states, Guam, and the District of
Columbia allow physicians to recommend or certify botan-
ical marijuana to treat various medical and psychiatric
conditions (National Conference on State Legislatures
2015). Continued advocacy for state-by-state legalization
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of “medical marijuana” prior to FDA approval is driven by
multiple social, political, and therapeutic considerations.

One such consideration is the growing evidence that
many users of botanical marijuana consume the drug to
alleviate somatic and psychiatric symptoms and condi-
tions without a physician’s evaluation, recommendation, or
monitoring. These symptoms include pain, muscle spasms,
headaches, anxiety, depression, nausea, withdrawal from
opiates, and insomnia among others (e.g., Grotenherman
and Schnelle 2003; Hazekamp et al. 2013; Morgan et al.
2013; Ogborne, Smart, and Adlaf 2000; Peters 2013;
Reinarman, Nunberg, Lantheir, and Heddleston 2011;
Swift, Gates, and Dillon 2005; Walsh et al. 2013; Ware,
Adams, and Guy 2005). Although double-blind controlled
studies have not always supported the efficacy of botani-
cal marijuana for all of these conditions, both those who
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self-medicate and those who receive medical marijuana
find that the drug alleviates some of their symptoms.

Research on self-medication has often been conducted
with patients who belong to cannabis clubs or who are
receiving services in primary care or specialty care settings,
such as pain clinics or HIV treatment centers. Some inves-
tigators have also recruited outside of medical settings, and
it is this larger population of recreational users who self-
medicate using botanical marijuana that we sought to study.
Specifically, we asked participants in three investigations
of recreational marijuana users not recruited from medical
care settings if they used marijuana for medical purposes
without a physician’s recommendation and, if so, for what
somatic and psychiatric conditions they used it.

STUDY 1

Method
As part of a larger web-based study examining mari-

juana users’ confidence to employ behavioral self-control
strategies to reduce their consumption of the drug (Davis
et al. 2014), 169 of the 513 participants provided 322 code-
able responses to an open-ended question asking about self-
medication using botanical marijuana. Their average age
was 22.3 (SD = 5.3) years; 76% were male; 92% identi-
fied as Caucasian; and 83% resided within the United States
(Table 1). Participants reported using marijuana an average
of 22.5 (SD = 9.3) days per month, consuming the equiv-
alent of 4.6 (SD = 2.4) joints per week, and consuming
marijuana an average of 2.1 (SD = 1.0) sessions/episodes
per day.

We conducted a content analysis (Casterlé et al.
2012; Miles and Huberman 1994) to assign participants’
responses to a list of somatic and psychiatric condi-
tions (see Table 2). Specifically, the first three authors
began with the Preparation for Coding Process (Casterlé
et al. 2012), which consisted of reading the open-ended
responses, generating a list of potential medical and psy-
chiatric domains, and continuing to refine concepts when
conceptual themes were not initially supported. Next, dur-
ing the Actual Coding Process (Casterlé et al. 2012), the
same three authors used the list of medical and psychi-
atric domains to generate a list of concepts used as codes to
link respondent comments to appropriate codes. To check
inter-rater reliability, two independent research assistants
coded responses from 30 randomly selected respondents.
Reliability, calculated as number of agreements divided by
agreements-plus-disagreements, was 92%.

Results
The 169 participants provided 317 responses with

204 responses indicating consumption of marijuana to treat
psychiatric conditions and 113 responses indicating con-
sumption to treat somatic conditions. Because so many

participants provided more than one symptom in response
to the open-ended question, we calculated frequency counts
for each symptom, and there were necessarily more symp-
toms reported than there were participants. Table 2 (column
2) shows that the most commonly reported somatic symp-
toms for which participants used marijuana without a
physician’s recommendation were various types of non-
headache pain such as back pain, carpal tunnel syndrome,
and chronic pain (n = 41), and other somatic conditions
such as diabetes and irritable bowel syndrome (n = 29).
The most common psychiatric condition for which partici-
pants reported consuming marijuana was anxiety (n = 79),
followed by insomnia (n = 63) and depression (n = 44).
Smaller numbers of participants also listed a variety of psy-
chiatric problems for which they used marijuana without
a physician’s recommendation, including attention-deficit
hyperactivity disorder, bipolar disorder, eating disorders,
Asperger’s, and Tourette’s.

STUDY 2

Method
As part of a web-based study examining partici-

pants’ beliefs about the emotional, cognitive, and behav-
ioral effects of consuming botanical marijuana and syn-
thetic cannabinoids (Lauritsen and Rosenberg in review),
229 of 551 participants provided 561 codeable responses
to an open-ended question regarding use of marijuana
for medical purposes without a physician’s recommen-
dation. The average age of these participants was 34.9
(SD = 14.8) years; 56% were male; 85% reported as
Caucasian; and 100% resided in the United States (Table 1).
Participants reported using botanical marijuana an average
of 21.3 (SD = 11.0) days in the past month; 64% identified
using six or more joints per week; and 54% reported con-
suming marijuana during three or more sessions per day.
We used the same categories developed for Study 1 to code
the responses collected in Study 2. As a reliability check,
we had the same two independent raters re-code responses
from 30 randomly selected participants from this second
sample. Inter-rater reliability was 96%.

Results
In total, 229 participants provided 557 responses with

282 responses indicating consumption of marijuana to treat
psychiatric conditions and 275 responses indicating con-
sumption to treat somatic conditions. Table 2 (column
3) shows that the two most common somatic conditions for
which participants reported consuming marijuana without
a recommendation were non-headache pain (n = 147) fol-
lowed by other conditions such as Crohn’s disease and
chronic obstructive pulmonary disease (n = 74). The
most common psychiatric conditions for which participants
reported consuming marijuana were anxiety (n = 123) and
depression (n = 62). Smaller numbers of participants
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TABLE 1
Demographic and marijuana history characteristics by sample

Variable Study 1 Study 2 Study 3
Mean (SD) age 22.3 (5.3) 34.9 (14.8) 22.4 (6.2)
% Male 76% 56% 66%
% Caucasian 92% 85% 80%
% Living in USA 83% 100% —
Part/full-time employment 33% 32% 39%
High school diploma 30% 36.7 41%
Intoxicated during study 28% 28% 72%
Mean (SD) days used
marijuana/month 22.5 (9.3) 21.3 (11.0) —
Mean (SD) days used
marijuana/week — — 5.8 (1.9)
Mean (SD) sessions
used marijuana/day 2.1 (1.0) — —
Mean (SD) joints/week 4.6 (2.4) — 5.0 (2.0)
% using ≥ 6 joints/week 49% 64% —
% using ≥ 3 sessions/day — 54% 55%

Note: Some characteristics were assessed differently across the three studies.

TABLE 2
Numbers of mentions of somatic and psychiatric conditions self-medicated without a physician’s

recommendation

Categories and Exemplar Replies Study 1a Study 2b

Somatic Conditions:
Pain (“Joint pain,” “Muscle pain” & “Chronic chest pain”) mentions = 41 mentions = 147
Other Medical Conditions (“Diabetes Type I” & “Irritable Bowel Syndrome”) mentions = 29 mentions = 74
Headaches/Migraines (“Migraines” & “Headaches”) mentions = 21 mentions = 28
Nausea/Appetite (“Nausea” & “Appetite stimulation”) mentions = 22 mentions = 26
Psychiatric Conditions:
Anxiety (“Anxiety,” “Social anxiety,” “GAD” “OCD” & “Anxiety problems”) mentions = 79 mentions = 123
Depression (“Depression”) mentions = 44 mentions = 62
Insomnia (“Insomnia” & “Sleep”) mentions = 63 mentions = 39
Attention/Deficit-Hyperactivity Disorder (“ADHD” & “ADD”) mentions = 7 mentions = 14
Bipolar Disorder (“Bi-polar disorder” & “Bipolar Disorder Type II”) mentions = 5 mentions = 15
Post/Traumatic Stress Disorder (“PTSD” & “Post Traumatic Stress Disorder”) mentions = 2 mentions = 17
Other conditions: mentions = 4 mentions = 12
“Eating disorder,” “Anorexia nervosa,” “Schizophrenia,”
“Asperger’s syndrome”
“To reduce/eliminate alcohol consumption”
“Tourettes,” “Borderline Personality Disorder”

Note. atotal of 317 codeable mentions from 169 respondents. btotal of 557 codeable mentions from 229.

listed a wide variety of other psychiatric problems for
which they consumed botanical marijuana without a physi-
cian’s recommendation, including attention-deficit hyper-
active disorder, bipolar disorder, psychotic disorders, eating
disorders, Asperger’s and Tourette’s.

STUDY 3

Method
As part of a study examining marijuana users’ confi-

dence to employ behavioral self-control strategies to reduce
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their consumption of the drug (Cross et al. in review), we
asked 323 arbitrarily approached marijuana users attend-
ing the outdoor Hash Bash marijuana and music festival in
Ann Arbor, MI, in April 2014 to complete a check list (see
Appendix) indicating which, if any, of 71 symptoms they
self-medicated using marijuana. The symptom checklist
was generated from data gathered in Study 1 and Study 2.
The average age of participants was 22.4 (SD = 6.2) years;
66% were male; and 80% self-identified as Caucasian
(Table 1). Participants reported using marijuana an average
of 5.8 (SD = 1.9) days per week and consuming the equiv-
alent of 5.0 (SD = 2.0) joints per week. A majority (61%)
indicated that their use had been stable over the previous
six months, 25% indicated that their use had increased,
and 14% indicated that their use had decreased. Given
the nature of the Hash Bash festival, almost three-fourths
(72%) were intoxicated while completing the checklist,
although the mean level of intoxication when complet-
ing the survey was only 3.8 (SD = 2.7) on a scale from
1 = “least intoxicated I could be” to 10 = “most intoxicated
I could be.”

Results
These 323 participants checked insomnia (75%), stress

(60%), back pain (56%), and headaches/migraines (50%)
as the most common symptoms for which they consumed
botanical marijuana. The next most frequently endorsed
symptoms included appetite disturbances (46%), depressed
or sad mood (45%), anxiety/nervousness (42%), muscle
pain (39%), joint pain (38%), anger (36%), feeling over-
whelmed (35%), restlessness (35%), neck pain (34%),
irritability (33%), mood swings (31%), nausea/vomiting
(29%), stomach ache/cramps (29%), problems with
attention/focus (27%), loss of enjoyment in activities
(26%), social anxiety/social avoidance (26%), and feel-
ings of helplessness/hopelessness (25%). The remaining
symptoms were endorsed by fewer than 25% of partic-
ipants (complete list of frequency counts available from
corresponding author).

DISCUSSION

Although medical marijuana is legal in about one-
half of American states, botanical marijuana is nonetheless
available, even in jurisdictions where it is not legal, and
many people consume marijuana to self-medicate a variety
of somatic and psychiatric conditions. Therefore, as part
of three larger research studies, we included an open-ended
question or checklist of 71 symptoms asking participants to
indicate the problems for which they consumed marijuana
without a physician’s recommendation.

These three studies contribute to the literature in sev-
eral ways. First, our findings replicated those reported by
other studies of self-medication using botanical marijuana
(e.g., Hazekamp et al. 2013; Ogborne, Smart, and Adlaf

2000; Peters 2013; Swift, Gates, and Dillon 2005; Walsh
et al. 2013; Ware, Adams, and Guy 2005). Second, it
appears that the most frequently reported classes of symp-
toms are similar whether assessed using an open-ended
question or checklist. Third, we found that psychiatric
symptoms were reported as the target of self-medication
about as often as somatic symptoms, further documenting
that botanical marijuana is viewed as helpful for more than
just nausea/vomiting, loss of appetite, and pain. Last, to
further supplement research on self-medication conducted
with patients in medical settings, we recruited samples
from the larger population of recreational users who self-
medicate using botanical marijuana.

These findings, in combination with those of previous
studies, may be of value to lawmakers and policymakers
as they consider legislation allowing physicians to recom-
mend botanical marijuana, and to researchers evaluating
the variety of conditions that individuals elect to self-
medicate using botanical marijuana. This line of research
will also be of interest to clinicians treating clients who
are using marijuana to ameliorate psychiatric or psychoso-
matic symptoms. For example, motivational interviewing
(Miller and Rollnick 2002) could be employed to engage
clients in a discussion of the advantages and disadvan-
tages of self-medicating with marijuana and exploration
of other psychological and pharmacological therapies that
might address their symptoms more effectively.

There are several methodological limitations that may
influence the generalizability of our findings. First, we
recruited participants in the first two studies using the
Internet, and marijuana users who do not use the Internet,
did not see our recruitment notice, or will not participate
in online research may report using marijuana to self-
medicate different somatic and psychiatric symptoms. For
the third sample, only a small subset of those who attended
Hash Bash in 2014 were approached by a member of the
research team. We did not count the number approached
to calculate the proportion who declined, and it is possible
that those who were not recruited or who declined to partic-
ipate were less likely to consume marijuana to treat somatic
and/or psychiatric conditions.

Second, participants in all three of these samples
were young. Therefore, our findings may not generalize to
older users of marijuana who might use marijuana to self-
medicate other, age-related symptoms that were mentioned
infrequently by our samples of recreational users. Third,
those who use marijuana only for medicinal purposes may
report different symptoms or different frequencies than our
samples of recreational users, only a subset of whom also
used marijuana as medicine.

In addition, the first two studies employed an open-
ended question rather than a checklist to obtain information
about the specific symptoms for which participants con-
sumed marijuana. Although this has the advantage of not
suggesting possible symptoms, providing participants with
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a symptom checklist has the advantage of not relying on
participant recall to obtain a complete accounting of the
symptoms for which they consume marijuana. Moreover,
the free-response method for the first two studies required
development of a coding system, and the symptom cate-
gories may reflect the researchers’ biases as well as the
conditions reported by participants. We also recognize that
some will claim to consume marijuana as a treatment
for various conditions when their primary motivation is
intoxication for other purposes, and this could distort the
apparent prevalence of the somatic and psychiatric con-
ditions for which marijuana users report consuming the
drug.

Because the potency and availability of marijuana
may change over time and across locations, we recom-
mend continued research with diverse samples to evaluate
the prevalence, effectiveness, and perceived harms and
benefits of consuming marijuana to treat somatic and psy-
chiatric conditions without a physician’s recommendation.
We also suggest further research to evaluate the intraper-
sonal and environmental factors, such as personality char-
acteristics, social norms, and other healthcare treatment
expenses, which may prompt individuals to self-medicate
using marijuana—either in lieu of or in combination with
other therapies—to ameliorate somatic and psychiatric
symptoms.
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APPENDIX

Medical and Psychological Experiences Checklist
Have you used marijuana to deal with any of the

following symptoms? (check all that apply)
• Trouble sleeping
• Nightmares/Night terrors
• Night sweats
• Breathing problems
• Tremor/Trembling
• Obsessive thoughts
• Compulsive behaviors
• Headache/Migraines
• Jaw stiffness/Jaw pain
• Back pain
• Neck pain
• Chest pain
• Joint pain
• Muscle pain
• Post-surgery pain
• Urinary pain
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Osborn et al. Self-Medication of Somatic and Psychiatric Conditions

• Menstrual pain
• Muscle twitching/Spasm
• Muscle weakness
• Numbness/Tingling
• Depressed/Sad mood
• Feeling helpless/hopeless
• Feeling worthless
• Loss of enjoyment of activities/hobbies
• Mood swings
• Frequent crying
• Loneliness
• Guilt/Shame
• Fatigue/Low energy
• Feeling cold
• Feeling hot
• Heartburn
• Stomach ache/Cramps
• Bloating/Gas
• Diarrhea
• Nausea/Vomiting
• Increased appetite
• Decreased appetite
• Constipation
• Frequent urination
• Impotence
• Decreased sex drive
• Suspiciousness/Mistrust
• Anger
• Irritability
• Stress
• Feeling overwhelmed
• Fainting

• Racing heart
• Problems with attention
• Racing thoughts
• Hyperactivity
• Excessive energy
• Restlessness
• Difficulty making decisions
• Anxiety/Nervousness
• Phobias/Intense fears
• Social anxiety/avoidance
• Panic attacks
• Feeling "spaced out"
• Confusion
• Seizures
• Vertigo/Dizziness
• Ringing in the ears
• Stuttering/Stammering
• Memory problems
• Hallucinations
• Delusions/Bizarre thoughts
• Craving for alcohol or drugs
• Vision/Eye problems
• Other: ________________
• Other: ________________
1) Do you have a recommendation/prescription from a

doctor for marijuana to treat symptoms of a specific
condition(s)? Yes / No

2) If yes, what condition(s)?
_________________________________________

3) If no, for what condition(s) are you using marijuana
without a recommendation/prescription?
_________________________________________

Journal of Psychoactive Drugs 350 Volume 47 (5), November – December 2015



Copyright of Journal of Psychoactive Drugs is the property of Routledge and its content may
not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.



6. May A, Bahra A, Buchel C, Frackowiak RS, Goadsby PJ.
Hypothalamic activation in cluster headache attacks.
Lancet. 1998;352:275-278.

7. Matharu MS, Cohen AS, Frackowiak RSJ, Goadsby PJ.
Posterior hypothalamic activation in paroxysmal hemicra-
nia. Ann Neurol. 2006;59:535-545.

8. Bahra A, May A, Goadsby PJ. Cluster headache: A pro-
spective clinical study with diagnostic implications. Neurol-
ogy. 2002;58:354-361.

9. Siow HC. Seasonal episodic paroxysmal hemicrania
responding to cyclooxygenase-2 inhibitors. Cephalal-
gia. 2004;24:414-415.

10. Irimia P, Gállego-Pérez Larraya J, Martinez-Vila E.
Seasonal periodicity in SUNCT syndrome. Cephalalgia.
2008;28:94-96.

Cluster Attacks Responsive to Recreational Cannabis
and Dronabinol

Matthew S. Robbins, MD; Sara Tarshish, MD; Seymour Solomon, MD; Brian M. Grosberg, MD

Pharmacological preparations of cannabinoid compounds have a variety of therapeutic uses in medicine, including
different pain syndromes, but have not been previously reported as beneficial for cluster headache. We present a patient with
cluster headache who was refractory to multiple acute and preventive medications but successfully aborted his attacks with
recreational marijuana use; subsequent use of dronabinol provided equally effective pain relief. The beneficial effect may be
related to the high concentration of cannabinoid receptors in the hypothalamus, which has been implicated as a site of
dysfunction in neuroimaging studies of patients with cluster headache.

Key words: cluster headache, cannabis, dronabinol

Abbreviations: DHE, dihydroergotamine

Cannabis preparations have often been used in the
medical community to treat pain, nausea, and anorexia. We
report a unique patient with cluster headache refractory to
multiple acute and preventive medications whose attacks
responded promptly to recreational marijuana use. The use
of dronabinol, capsules of tetrahydrocannabinol in sesame
oil, provided equally effective acute pain relief.1

CASE REPORT
A 19-year-old right-handed university student pre-

sented to the Montefiore Headache Center for evaluation
and management of his cluster headaches. Over the past 2

years, he had a cyclical pattern of stereotyped attacks occur-
ring predictably every 1 to 2 months, lasting approximately
2 weeks. During these 2-week cluster periods, he experi-
enced 1 attack every other day. Each cluster period was
typically followed by a remission phase lasting 1 to 2
months. However, over the past 3 months, the frequency
gradually increased to 1 to 2 attacks daily.

The majority of attacks would abruptly awaken him
from sleep at 12:30 am or 4:30 am with excruciating right
temporal and peri-orbital pain. Each episode lasted 3 to 4 h
untreated, with the pain reaching maximal intensity within
10 min and declining within 10 min at its conclusion. Asso-
ciated symptoms included ipsilateral tearing and ptosis as
well as photophobia and phonophobia. With 60% of
attacks, he experienced a visual aura of a colored zigzag arc
in the superior hemifield of his vision in the 10 min before
pain onset. During the attacks, he experienced restlessness,
feeling the need to move about, or if driving a car he would
accelerate to a faster speed. He did not drink alcohol, but
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noted that marijuana use at the onset of his headaches
consistently brought complete relief within 5 min of inha-
lation for each attack. The patient’s mother suffered from
migraine and cluster headaches.

General physical and neurological examinations were
normal. Routine blood tests including serum prolactin, fol-
licle stimulating hormone (FSH), luteinizing hormone
(LH), and total and free testosterone levels were normal;
urine drug screen was positive for cannabinoids. Brain mag-
netic resonance imaging and computerized tomography
angiography examinations were unremarkable.

Transitional treatment with a tapering course of pred-
nisone over 3 weeks and a greater occipital nerve block
performed with 40 mg of methylprednisolone acetate in
1 mL and 3 mL of 0.5% bupivicaine were without benefit.
Numerous prophylactic medications were tried in combina-
tion with either minimal success or intolerable adverse
effects, including verapamil, lithium, sodium valproate,
melatonin, topirimate, nifedipine, indomethacin, zonisa-
mide, venlafaxine, ergotamine tartrate, and clonazepam.
Because of its lack of availability in the United States and
the patient’s concern about potential adverse effects,
methysergide was not tried for prevention. Treatment
with sumatriptan tablets, zolmitriptan nasal spray,
ergotamine/caffeine, oxycodone, aspirin/butalbital/caffeine,
acetominophen/dichlorphenazone/isometheptene, and
indomethacin was ineffective. The patient refused to use
subcutaneous sumatriptan because of a strong aversion to
needles. Given the lack of responsiveness to multiple
agents, dronabinol 5 mg was substituted for marijuana for
acute treatment of his cluster headaches; dronabinol con-
sistently provided dramatic relief within 5 to 15 min of
ingestion.

The patient was hospitalized for intractable cluster
headache, with complete resolution of his pain after
several courses of intravenous dihydroergotamine (DHE),
metoclopramide, and diphenhydramine. He was dis-
charged with tapering doses of DHE nasal spray and a
regimen of topirimate, sodium valproate, and melatonin
for prophylaxis. Following discharge from the hospital, the
patient’s headaches became less intense and less frequent,
with an attack occurring every other day. Acute attacks
remained consistently responsive only to dronabinol
5 mg.

DISCUSSION
Cannabis and cannabinoid compounds have been used

to treat pain and possibly headache for centuries.2 There are
2 types of cannabinoid receptors in humans (CB1 and
CB2), and only CB1 is expressed in the central nervous

system.3 These receptors are located presynaptically, and
are thought to modulate neurotransmitter release. CB1
receptors are widely but not universally distributed in the
central nervous system, and are particularly concentrated in
the hypothalamus.A recent study in mice found CB1 recep-
tors in axons innervating the majority of hypothalamic
nuclei, with the exception of the suprachiasmatic and lateral
mammilary nuclei.4 Neuroimaging studies of different
modalities have consistently highlighted the ipsilateral pos-
terior hypothalamus as a site of pathology and activation in
patients with cluster headache.5

Dronabinol, a synthetic delta-9-tetrahydrocanna-
binoid, is currently Food and Drug Administration
approved for the treatment of nausea and appetite stimu-
lation.1 Our patient’s rapid improvement of pain within
15 min of use is faster than the reported onset of action of
30 to 60 min.6 This early response could represent a placebo
effect. However, the multitude of treatment-responsive
attacks, as well as the failure of other acute therapies, are
evidence against that phenomenon.

Data on cannabis use among patients with cluster
headache are limited. In a recent French study of 113
patients with chronic cluster headache, 29 patients (26%)
were regular cannabis consumers.7 However, no mention is
made regarding the use of cannabis specifically for acute
treatment of cluster attacks. It may be of future interest to
ascertain if pain relief can be achieved when recreational
marijuana or dronabinol are used in a cluster attack. We
would not recommend routine use of recreational or phar-
macological preparations of cannabis for treatment of
cluster headaches because of the risk of long-term depen-
dence and other potential adverse effects. However, if our
observation can be expanded to other sufferers of this dis-
order, the use of pharmaceutical cannabinoid compounds
could play a role in the treatment of cluster attacks refrac-
tory to conventional acute agents. In addition, this observa-
tion may provide further insights into the underlying
pathophysiology of cluster headache, including modulation
of neurotransmitter release in the hypothalamus of cluster
sufferers.
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Isolated Cortical Venous Thrombosis Associated With
Intracranial Hypotension Syndrome

Sait Albayram, MD; Batuhan Kara, MD; Hamiyet Ipek; Mustafa Ozbayrak, MD; Fatih Kantarci, MD

The association of intracranial hypotension syndrome with cerebral venous thrombosis is rare. We report our experience
with isolated cortical venous thrombosis, which developed after unsuccessful epidural anesthesia. Magnetic resonance imaging
showed characteristic imaging findings of intracranial hypotension syndrome, such as dural thickening and brain sagging. We
also detected right parietal venous hemorrhagic infarction secondary to right-sided cortical venous thrombosis. After the
treatment of intracranial hypotension via epidural blood patch, heparin was used to treat cortical venous thrombosis.

Key words: intracranial hypotension, cortical venous thrombosis, epidural anesthesia, magnetic resonance imaging

It is well-known that intracranial hypotension may be
seen following spinal interventions including surgery and
lumbar puncture (LP) or it may develop spontaneously.
Diagnosis of this condition became easier after the introduc-
tion of magnetic resonance imaging (MRI).1 A few reports
published recently emphasize the tendency of intracranial
venous thrombosis in patients with intracranial hypoten-
sion.2 In this case report we aim to present our experience of
isolated cortical venous thrombosis and venous ischemia in a
25-year-old patient with intracranial hypotension secondary
to unsuccessful epidural anesthesia.

CASE REPORT
The patient was a 25-year-old woman suffering from

pelvic pain and vaginal bleeding during the 36th gestational
week. During her admission to an outer institution, she was

diagnosed with ablation placentae and scheduled for emer-
gency caesarean section. The procedure was planned under
epidural anesthesia; however, according to the patient’s
statement, epidural access could not be achieved after
several painful attempts and the section was performed
under general anesthesia. The operation was uneventful,but
on the following day she begun to suffer from a headache
with moderate intensity. The headache developed when the
patient stood up and subsided when she lied down. After
symptomatic treatment for headaches, she was discharged
on the third day postoperatively without any complaints. On
the following day she was, however, admitted with a head-
ache, dizziness, vertigo, and nuchal rigidity. This time, the
headache was diffuse, had marked intensity, and was not
exacerbated by erect posture. She was discharged with sug-
gestions of oral hydration and caffeine consumption. On the
sixth day postoperatively, she developed grand mal seizures
3 times followed by unconsciousness. Computed tomogra-
phy revealed acute right parietal hemorrhage and the
patient was referred to our institution. Nonenhanced MRI
examination, which was performed at our institution,
showed venous hemorrhagic ischemia adjacent to right
central sulcus (Fig. 1). Contrast-enhanced images revealed
bilateral dural thickening and brain sagging (Fig. 2). In mag-
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Effects of Medical Marijuana on Migraine Headache

Frequency in an Adult Population

Danielle N. Rhyne,1 Sarah L. Anderson,1 Margaret Gedde,2 and Laura M. Borgelt,1,3,*
1Department of Clinical Pharmacy, University of Colorado Anschutz Medical Campus Skaggs School of

Pharmacy and Pharmaceutical Sciences, Aurora, Colorado; 2Gedde Whole Health, Littleton, Colorado;
3Department of Family Medicine, University of Colorado Anschutz Medical Campus School of Medicine, Aurora,

Colorado

STUDY OBJECTIVE No clinical trials are currently available that demonstrate the effects of marijuana on
patients with migraine headache; however, the potential effects of cannabinoids on serotonin in the
central nervous system indicate that marijuana may be a therapeutic alternative. Thus, the objective
of this study was to describe the effects of medical marijuana on the monthly frequency of migraine
headache.

DESIGN Retrospective chart review.
SETTING Two medical marijuana specialty clinics in Colorado.
PATIENTS One hundred twenty-one adults with the primary diagnosis of migraine headache who were

recommended migraine treatment or prophylaxis with medical marijuana by a physician, between
January 2010 and September 2014, and had at least one follow-up visit.

MEASUREMENTS AND RESULTS The primary outcome was number of migraine headaches per month with
medical marijuana use. Secondary outcomes were the type and dose of medical marijuana used, pre-
vious and adjunctive migraine therapies, and patient-reported effects. Migraine headache frequency
decreased from 10.4 to 4.6 headaches per month (p<0.0001) with the use of medical marijuana.
Most patients used more than one form of marijuana and used it daily for prevention of migraine
headache. Positive effects were reported in 48 patients (39.7%), with the most common effects
reported being prevention of migraine headache with decreased frequency of migraine headache (24
patients [19.8%]) and aborted migraine headache (14 patients [11.6%]). Inhaled forms of marijuana
were commonly used for acute migraine treatment and were reported to abort migraine headache.
Negative effects were reported in 14 patients (11.6%); the most common effects were somnolence (2
patients [1.7%]) and difficulty controlling the effects of marijuana related to timing and intensity of
the dose (2 patients [1.7%]), which were experienced only in patients using edible marijuana. Edi-
ble marijuana was also reported to cause more negative effects compared with other forms.

CONCLUSION The frequency of migraine headache was decreased with medical marijuana use. Prospec-
tive studies should be conducted to explore a cause-and-effect relationship and the use of different
strains, formulations, and doses of marijuana to better understand the effects of medical marijuana
on migraine headache treatment and prophylaxis.

KEY WORDS cannabis, marijuana, migraine, headache.
(Pharmacotherapy 2016;36(5):505–510) doi: 10.1002/phar.1673

Cannabis encompasses three species: Cannabis
indica, Cannabis sativa, and Cannabis ruderalis.
Cannabis is composed of more than 400 com-
pounds, with more than 60 being cannabinoids
(CBs).1 The most common psychoactive CB is
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D9-tetrahydrocannabinol (THC). Cannabidiol
(CBD) is another common CB, which accounts
for 40% of the plant’s extract and is one of the
primary constituents of medical marijuana.1

Phytocannabinoids are CBs that occur natu-
rally in the plant (e.g., THC, CBD) and stimulate
CB receptors throughout the body.2 The body
contains endogenous CBs and receptors, which
make up the endocannabinoid system. This
system is responsible for maintaining homeosta-
sis in our bodies. Research has found that the
endocannabinoid system might be a target for
treatment of diseases such as migraine headache
(HA), fibromyalgia, neuropathic pain, and irrita-
ble bowel syndrome.3 The endocannabinoid sys-
tem is common throughout the central nervous
system and has presence in peripheral tissues as
well. This system includes CB receptors, CB1
and CB2, and ligands such as anandamide (AEA)
and 2-arachidonoylglycerol (2-AG), which are
located throughout the brain and influence
many regulatory systems.4 Cannabinoid1 recep-
tors are widely expressed in the central and
peripheral nervous system. In the central ner-
vous system, activation of CB1 receptors leads to
inhibition of the following neurotransmitters:
c-aminobutyric acid (GABA), glutamate, sero-
tonin, dopamine, acetylcholine, norepinephrine,
cholecystokinin, and D-aspartate.5 Cannabinoid2
receptors are widely expressed throughout the
peripheral tissues, especially the immune system,
and have antiinflammatory properties and anal-
gesic effects. Anandamide is a partial agonist at
CB receptors and binds to CB1 receptors with
higher affinity than CB2 receptors. Anandamide
has been shown to have inhibitory effects on
serotonin type 3 (5-hydroxytryptamine [HT]3)
receptors, further suggesting its antiemetic and
analgesic roles.5 It is also a 5-HT1A receptor ago-
nist and a 5-HT2A receptor antagonist.
D9-Tetrahydrocannabinol acts as a partial ago-

nist at CB1 and CB2 receptors and is structurally
similar to endogenous AEA. Cannabidiol antago-
nizes CB1 receptors at low levels in the presence
of THC and acts as a potent analgesic. The
mechanisms of CBs have been examined and
suggest serotonergic and dopaminergic effects as
well as providing antiinflammatory effects. Evi-
dence suggests that THC affects serotonin and
dopamine by inhibiting serotonin release from
platelets, stimulates 5-HT synthesis, and modu-
lates dopaminergic imbalances.3 Specific condi-
tions such as Alzheimer’s disease and depression
occur due to a lack of neurotransmitters.6 As a
result, it has been hypothesized that patients

with central nervous system disorders might
have a clinical endocannabinoid deficiency. Fur-
ther evidence from one study6 reported reduced
levels of AEA in the cerebrospinal fluid of
patients with migraine HA. As a result of
reduced AEA levels, the trigeminovascular sys-
tem is activated, resulting in a migraine HA.
The role of serotonin in migraine HA is sup-

ported by the efficacy of serotonin agonists such
as triptans for acute treatment of migraine.
Other agents used for acute migraine treatment
include nonsteroidal antiinflammatory drugs,
acetaminophen, and antiemetic agents. In addi-
tion to acute migraine treatment, the American
Academy of Neurology 2012 guidelines recom-
mend pharmacologic agents for preventive ther-
apy.7 Level A treatment recommendations
include certain antiepileptic drugs, b-blockers,
and triptans. Current guidelines do not address
the use of cannabis for the prevention or treat-
ment of migraine HA; however, the potential
effects of CBs on serotonin in the central ner-
vous system make it possible that cannabis
could be a therapeutic alternative.5

Although there are no clinical trials available,
to our knowledge, demonstrating the effects of
marijuana on patients with migraine HA, five
case reports described patients who used dron-
abinol with or without additional marijuana
products for treatment of their vascular or
migraine HAs and who experienced an overall
decrease in migraine HA.8 These case reports,
however, lack scientific rigor and consistent
reporting and do not provide detailed informa-
tion about the positive or negative impact of
marijuana.
Due to a lack of data on the efficacy and pro-

posed mechanism of the pharmacologic benefit
of medical marijuana in patients with migraine
HA, clinical data describing the effectiveness of
medical marijuana for the frequency of migraine
HA are necessary. Other useful information
would include the dose and type of medical
marijuana being used and other clinical effects
of marijuana. Thus, the primary purpose of this
study was to determine the monthly frequency
of migraine HA in patients diagnosed with
migraine HA who used medical marijuana.

Methods

Study Design, Setting, and Outcomes

This was a retrospective, observational chart
review of patients who were seen at Gedde
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Whole Health, a private medical practice with
offices located in Colorado Springs and Buena
Vista, Colorado. The physician in these clinics
specializes in applications of medical marijuana
for various conditions and makes recommenda-
tions to patients for the use of medical mari-
juana when a patient has a qualifying medical
condition based on state requirements. This
study was approved by the Colorado Multiple
Institutional Review Board.
The primary outcome of this study was

monthly frequency of migraine HA with medical
marijuana use. Secondary outcomes were type
and dose of medical marijuana used, previous
and adjunctive migraine therapies, and patient-
reported effects.

Patient Chart Identification and Data Collection

Charts for adult patients, aged 18–89 years
old, with a primary diagnosis of migraine HA
and at least one follow-up visit were included
for review. Data were extracted by a single
investigator for consistency. Data collection
included sex, number of years with migraine
HA, medical history, previous migraine therapy,
adjunctive migraine therapy, number of
migraine HAs per month, types and doses of
marijuana, frequency of marijuana use, number
of migraine HAs per month at the follow-up
visit, and patient-reported effects. Number of
migraine HAs experienced each month and the
amount of marijuana used each month were
patient-reported data. Medical marijuana quanti-
ties were reported in ounces, with the excep-
tion of edible dosage forms, which were
reported in milligrams. Edible doses were then
converted to ounces per month based on a cal-
culation of 100 mg/day of edible marijuana
being considered equivalent to 1 oz/month of
cannabis flower. This conversion was based on
an approximated potency of CB in cannabis
flower used by study patients of 10% (w/w),
based on historical and contemporary data.9 If
CB potency in cannabis flower is approximated
at 10% (w/w), then 1 g of cannabis flower con-
tains 0.1 g (or 100 mg) of CB. Given that 1 oz
equals 28 g, and 1 month is approximately
30 days, then 1 oz/month is approximately
28 g/30 days, or approximately 1 g/day. Then
1 oz/month of cannabis flower roughly equals
1 g/day of cannabis flower, which converts
approximately to 100 mg/day of CB. The CB
conversion used is illustrated in the following
equation:

No.of ounces/month�(no.ofmilligrams/day)=100

When ranges of doses were reported (e.g.,
1–2 oz/month), the highest dose of medical mar-
ijuana was documented.

Statistical Analysis

Descriptive statistics were used to describe
demographic and clinical data. The mean and
standard deviation, median and interquartile
range, and proportions were calculated for nor-
mally distributed data, nonparametric data, and
nominal data, respectively. Two-tailed paired t
tests were used when possible; a p value less
than 0.05 was considered to indicate a statisti-
cally significant difference. All statistical tests
were performed using GraphPad software
(GraphPad Software, Inc., San Diego, CA).

Results

All patient visits with dates between January
1, 2010, and September 30, 2014, were
screened, and 262 patient charts with a primary
diagnosis of migraine HA were identified. Of
these, 121 had at least one follow-up visit
recorded and were eligible for inclusion. The
other 141 patient charts were excluded due to
the absence of a follow-up visit.
The initial visit characteristics for the 121

included patients are shown in Table 1. Fifty-
two percent of patients were female, and the
average duration of migraine HA was 14 years.
Eighty-two (67.8%) patients had a history of
previous or current marijuana use at the initial
visit. Follow-up visit characteristics are also
shown in Table 1.
The primary outcome of mean number of

migraine HAs per month at the initial and fol-
low-up visits were 10.4 and 4.6 (p<0.0001),
respectively. The mean time between the initial
and most recent follow-up visit was 21.8 months
(range 12–37 mo). A total of 103 patients
(85.1%) reported a decrease in frequency of
migraine HAs per month. Alternatively, 15
patients (12.4%) reported the same number of
HAs per month, and 3 (2.5%) had an increase in
the number of HAs per month. More than half
of the patients (62 [51.2%]) reported using two
or more forms of marijuana for migraine HA
treatment and/or prophylaxis at the follow-up
visit. The forms of medical marijuana used
included vaporized (42 patients), edible (66

MEDICAL MARIJUANA IN MIGRAINE HEADACHE Rhyne et al 507



patients), topical (15 patients), and smoked (65
patients). Follow-up visit mean monthly doses
of each type of marijuana were 2.64 oz, 2.59 oz,
2.73 oz, and 1.59 oz for vaporized, edible, topi-
cal, and smoked forms, respectively. Reasons for
use of medical marijuana included migraine HA
prophylaxis (7 patients), acute treatment of
migraine HA (4 patients), or both (110 patients).
A post-hoc sample size calculation was per-
formed by using PASS 14 (NCSS Statistical Soft-
ware; NCSS, LLC, Kaysville, UT) to ensure the
internal validity of these results. This analysis
yielded a necessary sample size of 96 patients to
achieve 80% power when the mean population
difference in number of migraine headaches per
month was 5.8 and the standard deviation for
both groups was 10.0, which was exceeded in
our study with a sample size of 121 patients.
Migraine HA prescription drug therapy was

reported in 59 (48.8%) patients, with the aver-
age number of medications being 1.15 per
patient at the initial visit. At the follow-up visit,
52 (42.9%) patients reported using migraine HA
drug therapy in addition to medical marijuana.
The average number of migraine HA medications
was 1.09 per patient; however, the difference
between the number of medications at the initial
and follow-up visits was not statistically signifi-
cant (p=0.22). There were 62 patient-reported
effects, illustrated in Tables 2 and 3. Positive
effects were recorded for 48 patients, with half
(24 patients) of the effects being reported as pre-
vention of migraine HA with decreased fre-
quency of migraine HA (Table 2). These
beneficial effects were reported for all forms of
marijuana. In addition, migraine abortion was
the second most common positive effect (14
patients). Negative patient-reported effects are
shown in Table 3 (n=14). Patients who used the
edible form (11 patients) were most likely to
report negative effects, which included somno-

lence (2 patients) and difficulty controlling the
effects of marijuana, including when the effects
would occur and the intensity of effects (2
patients).

Discussion

This study is one of the first to reveal that
migraine HA frequency decreased in patients
using medical marijuana, and the difference in
frequency between the initial and follow-up visit
was statistically significant (p<0.0001). Further,
90% of patients used marijuana for both treat-
ment and prophylaxis of migraine HA. More
than half of the patients at the follow-up visit
reported using two or more delivery methods of
marijuana for migraine HA treatment, which
demonstrates that some delivery methods might
be preferred for abortive treatment versus
migraine HA prevention. For example, 12
patients reported migraine abortion success
while using an inhaled form of marijuana. This
effect was likely due to the quick onset of action
with inhaled marijuana as opposed to a slower
onset of action with an edible form. Although
there were more overall positive effects reported,
there were more negative reports for the edible
form of marijuana, likely due to variability of
onset of action. As previous research has shown,
the pharmacokinetics of the edible forms are
variable, and it could take up to 4 hours to
reach peak THC concentration, with clinical
effects lasting longer (e.g., up to 8 hrs).10, 11

These pharmacokinetic factors likely led to the
reported difficulty in controlling the effects of
marijuana.
This study has some limitations. First, the ret-

rospective nature of the study limits the ability
to evaluate the causality of the use of medical
marijuana and decrease in migraine HA fre-
quency, and it does not allow for controlling the

Table 1. Characteristics of the 121 Study Patients

Characteristic Initial Visit Follow-up Visit p Value

Female 63 (52.1) NA NA
Mean no. of years with migraine headache 14 NA NA
Time between initial and most recent follow-up visit (mo) NA 21.8 [12–37] NA
Previous marijuana use 82 (67.8) 121 (100) <0.0001
Mean no. of migraines/month 10.4 4.6 <0.0001
Used migraine prescription drug therapy 59 (48.8) 52 (43.0) 0.44
No. of migraine medications/patient 1.15 [0–2] 1.09 [0–2] 0.22
Used 1 form of medical marijuana 57/82 (69.5) 59/121 (48.8) 0.004
Used 2 forms of medical marijuana 20/82 (24.4) 51/121 (42.1) 0.011
Used ≥ 3 forms of medical marijuana 5/82 (6.1) 11/121 (9.1) 0.597

Data are no. (%) of patients or mean [range] values unless otherwise specified.
NA = not applicable.
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type of dose used. This study showed a reduc-
tion in migraine HA frequency with the use of
medical marijuana; however, it demonstrates the
need for performing additional studies in
patients with migraine HA to explore the bene-
fits and risks of medical marijuana in a con-
trolled environment. Second, more than half of
the patients with migraine did not have a fol-
low-up visit and were excluded from the study.
The effects of marijuana are unknown for these
patients, and medical follow-up was no longer
required in Colorado with the legalization of
marijuana in January 2014. Third, chart docu-
mentation was not consistent across every
patient. For instance, documentation of clinical
effects appeared for only half of the patients.
Specific directions for use of medical marijuana
were not recorded in the charts. In addition,
most patients reported previous use of marijuana
at the initial visit; however, the duration of pre-
vious use was unknown. Given that most
patients had used marijuana prior to the initial
visit, this study suggests that interaction with a
provider may improve how prior or current
marijuana use can be optimized to improve
symptoms. Documentation revealed that most
patients used marijuana daily; however, it is
unknown if some patients used marijuana

multiple times per day. Fifty-two patients used
preventive and/or abortive pharmacologic agents
for migraine HA in addition to medical mari-
juana, but the frequency of their use was not
documented. Also, information on the strains
and/or amounts of CBs within medical mari-
juana products was not consistently docu-
mented, so this information was unable to be
collected.
The ideal study design to further investigate

the effects of medical marijuana on the fre-
quency of migraine HA would be a randomized,
placebo-controlled clinical trial with a marijuana
washout period prior to study start. The ideal
study would also provide participants with stan-
dardized quantities and potencies of medical
marijuana while tracking their adherence, num-
ber of migraine HAs, and adverse effects in a
systematic fashion analogous to that of a
prescription drug study. Based on current federal
regulations regarding research of this type and
lack of consistency among cannabis and canna-
bis compounds, substantial changes in legisla-
tion and product manufacturing would need to
occur before a study with this scientific rigor
could feasibly be performed.
As health care providers enter into shared

decision-making with patients experiencing

Table 2. Patient-Reported Positive Effects in the 121 Patients

Effect
No. of

Patients (%)

Medical Marijuana Form (No. of Patients)

Vaporized Edible Topical Smoked

Prevention of migraine headache with
decreased frequency of
migraine headachea

24 (19.8) X X X X

Aborts migraine headache 14 (11.6) 5 1 1 7
Relieves pain 4 (3.3) 3 1
Reduces nausea 1 (0.8) 1
Other effects 5 (4.1) 4 1
All positive effects 48 (39.7)
aPatients used a combination of medical marijuana forms.

Table 3. Patient-Reported Negative Effects in the 121 Patients

Effect
No. of

Patients (%)

Medical Marijuana Form (no. of patients)

Vaporized Edible Topical Smoked

Somnolence 2 (1.7) X
Difficulty controlling effects of
marijuana related to timing
and intensity of the dose

2 (1.7) X

Increased headache and seizure 1 (0.8) X X
Bad dreams 1 (0.8) X
Jitteriness and nausea 1 (0.8) X
Memory loss 1 (0.8) X
Other effects 6 (5.0) X X X
All negative effects 14 (11.6)
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migraine HA and using marijuana, this chart
review provided some insight about key mes-
sages for patients. For example, providers need
to be prepared to discuss potential benefits and
risks of marijuana use. In addition, given the
difference in strains, doses, and formulations, it
may be difficult to establish a standardized dos-
ing schedule, and marijuana use should be accu-
rately documented. Edible formulations have a
longer onset of action and variable patient
responses, so patients should be advised to start
with a low dose, carefully monitor response, and
titrate slowly, if needed. Use of prescription and
over-the-counter medications for migraine HA
should also be documented to optimize medica-
tion use.

Conclusion

Patients using medical marijuana for migraine
HA reported a statistically significant decrease in
the number of migraine HAs per month. Almost
all patients used marijuana daily for migraine
HA prevention. Inhaled forms of marijuana were
commonly used for acute migraine treatment
and were reported to abort migraine HA. Over-
all, more positive than negative effects were
reported with medical marijuana use. Edible
marijuana was reported to cause more negative
effects compared with other forms. Further
research should be performed to determine if
there is a preferred delivery method, dose, and
strain of medical marijuana for migraine HA
therapy as well as the potential long-term effects
of medical marijuana.
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Abstract: Background: Medical cannabis (MC) treatment for migraine is practically emerging,
although sufficient clinical data are not available for this indication. This cross-sectional
questionnaire-based study aimed to investigate the associations between phytocannabinoid treatment
and migraine frequency. Methods: Participants were migraine patients licensed for MC treatment.
Data included self-reported questionnaires and MC treatment features. Patients were retrospectively
classified as responders vs. non-responders (≥50% vs. <50% decrease in monthly migraine
attacks frequency following MC treatment initiation, respectively). Comparative statistics evaluated
differences between these two subgroups. Results: A total of 145 patients (97 females, 67%) with
a median MC treatment duration of three years were analyzed. Compared to non-responders,
responders (n = 89, 61%) reported lower current migraine disability and lower negative impact,
and lower rates of opioid and triptan consumption. Subgroup analysis demonstrated that responders
consumed higher doses of the phytocannabinoid ms_373_15c and lower doses of the phytocannabinoid
ms_331_18d (3.40 95% CI (1.10 to 12.00); p < 0.01 and 0.22 95% CI (0.05–0.72); p < 0.05, respectively).
Conclusions: These findings indicate that MC results in long-term reduction of migraine frequency in
>60% of treated patients and is associated with less disability and lower antimigraine medication intake.
They also point to the MC composition, which may be potentially efficacious in migraine patients.

Keywords: cannabinoids; migraine: chronic pain; opioids; triptans; disability

1. Background

Chronic migraine constitutes a disabling neurological disorder, affecting around one to two
percent of the global population worldwide [1]. Traditionally, abortive migraine treatments include
triptans [2], non-steroidal anti-inflammatory drugs (NSAIDs) [3], paracetamol [4], ergots [5], opioids [6],
and antiemetics [7]. Preventive treatments include antidepressants, anticonvulsants, beta-blockers,
and more recently, anti-calcitonin gene-related peptide (CGRP) agents [8]. In recent years, the use
of medical cannabis (MC) for the treatment of chronic pain in general has emerged, along with an
increase in demand and use by migraine patients. A recent cross-sectional study found that nearly
36% of MC users reported using it to treat headache and migraine [9]. An additional survey reported
about 50% reduction of migraine and headache severity following inhaled cannabis consumption [10].
Nevertheless, good clinical data supporting the beneficial effect of MC on migraine are scarce.
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Both clinical and preclinical data suggest an abnormal endocannabinoid system function in
migraine. In patients with chronic migraine, the cerebral spinal fluid (CSF) concentrations of
anandamide (AEA) were significantly lower and the concentrations of palmitoylethanolamide (PEA)
were significantly higher compared to non-migraine headache patients and controls [11]. Furthermore,
reduced levels of AEA degrading enzymes were found in platelets of patients with chronic migraine [12].
In animal models of migraine, administration of AEA diminished hyperalgesic behavior [13], and the
plant-derived (-)-∆9-trans-tetrahydrocannabinol (THC) showed anti-migraine effects in rats [14]. Whilst
the available evidence suggests involvement of the endocannabinoid system and a potential for
MC treatment to be therapeutic in migraine, more research is required to demonstrate the efficacy
parameters of MC treatment for migraine. The complexity of the MC plant and how to design
therapeutics from it must also be considered.

The single-compound, single-target approach in pharmaceutical science is a long-standing
tradition embedded in our approach to clinical problem-solving. This is wholly different to MC
treatment, which is often times multi-compound, whole-plant treatment. The cannabis plant contains
hundreds of different active components, including phytocannabinoids, terpenes, and flavonoids [15].
While THC and cannabidiol (CBD) are among the most well-known phytocannabinoids, others are
likely to have biological activity as well [16]. Hence, it is conceivable that various combinations of
phytocannabinoids differ in their anti-migraine activity. This multi-compound effect of cannabis has
been called the “entourage effect” [17], which suggests that studies examining the role of single-molecule
cannabinoids in disease may not necessarily capture the synergy at play in multi-compound MC
treatment. To add to the complexity of MC treatment with multiple compounds, there are hundreds of
different cannabis cultivars, each with its own unique chemical composition [18]. Recently, we have
developed an electrospray ionization mass spectrometry - liquid chromatography mass spectrometry
(ESI-LC/MS) approach for comprehensive identification and quantification of phytocannabinoids in
cannabis. We have identified over 90 phytocannabinoids, of which approximately 20 were previously
unknown [19]. Quantifying the multitude of phytocannabinoids is the first step to better understanding
the therapeutic potential of each cannabis cultivar, and therefore how to plan better clinical studies.

The regulations that govern cannabis use for medical purposes in Israel under the Israeli Ministry
of Health (IMOH) allow only specific indications for which a patient can be issued with a MC license by
their prescribing physician [20]. Whilst migraine is not an approved indication, it is sometimes comorbid
with approved indications, such as gastrointestinal disease and chronic neuropathic non-cancer pain.
In the case of chronic non-cancer pain, migraine is itself sometimes characterized as a chronic non-cancer
pain condition, depending on its frequency and duration. In order to receive a license, the Medical
Cannabis Unit (MCU) of the IMOH reviews MC license applications and provides the physician with
either an approval or refusal, along with the justification for all declined applications.

Applications to the MCU include recommendations on MC routes of administration (oil extracts
for sublingual use or inflorescence for inhalation and vaporization) and the starting monthly dose of
20 g (MCU approval is required for any increased dose). The physician will then recommend a specific
MC cultivar or combinations of cultivars to their patients; however, the patient ultimately makes the
final decision of which cultivar(s) to consume. In order for patients to determine which cultivar(s)
best meets their therapeutic needs, they conduct a personal trial-and-error process. In addition,
the guidelines for titration schedules, which are delivered as recommendations either by a nurse or by
instructors from the companies licensed to cultivate cannabis, are not enforced. Titration scheduling
covers doses per day, recommended starting dose, guidelines for increasing or decreasing the dose,
and the maximum allowable dose. This means that the doses of phytocannabinoids consumed by the
patient are not controlled.

The purpose of this cross-sectional study was to calculate the total dose of individual
phytocannabinoids consumed by migraine patients and explore differences in dosages between
subgroups of patients according to their changes in frequency of migraine attacks. Additionally,
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associations between changes in frequency of migraine attacks to migraine disability severity, sleep
quality and timing, and migraine analgesics consumption were explored.

2. Materials and Methods

2.1. Subject

Patients were eligible to participate in this study if they were Hebrew speaking, aged ≥18 years
with a standing MC license for the treatment of any approved condition, coupled with a diagnosis of
comorbid migraine by their physician.

2.2. Study Procedure

Data were collected after the study was approved by the Institutional Ethics Committee of the
Technion, Institute of Technology, Haifa, Israel (#011-2016). An existing database of Israeli patients
with a MC license (n = 3218) was used to contact those patients who fulfilled the eligibility criteria
for this cross-sectional study. Patients who had elected to disclose their email address for future
studies and who also reported a diagnosis of migraine (n = 423, 13%) were invited to complete an
online questionnaire after reading an explanation of the study. Prior to completing the questionnaire,
the patients became participants after confirming their migraine diagnosis was received by a physician
and after they signed an electronic consent form. Data were collected between August 2019 and
February 2020. Participants were not offered financial compensation. While questionnaire data
were being collected, the most prominent and most frequently administered cultivars from various
approved cultivators in Israel were analyzed for phytocannabinoid content by ESI-LC/MS. Importantly,
the chemical analyzes were performed on inflorescence cultivars, which were received from the
cultivators only and not directly from the patients. Due to normal variation in chemical constituents
of plant material and the expected variability between the cultivars analyzed in the lab compared to
those consumed by patients, only phytocannabinoids that were consumed with minimum average
concentrations of 0.1 g per month were analyzed. The individual phytocannabinoid monthly dose was
calculated for each patient.

2.3. Study Questionnaires

Online questionnaire data were collected by secure survey technology Qualtrics® (Provo, Utah,
version 12018) [21]. Questionnaires consisted of demographic information, including age, gender, MC
treatment duration (years), and BMI. Data on migraine characteristics included the number of migraine
days in the last month and the month prior to MC treatment initiation; age of migraine initiation;
average current duration of a migraine attack (hours); and the presence of aura, nausea or vomiting,
photo- or phonophobia, uni- or bilateral manifestation, and aggravation during physical activity of
the migraine attack. Information on the analgesics and the specific abortive or preventive migraine
medications was collected. Validated questionnaires included the migraine index disability scale
(MIDAS) [22], the headache impact test (HIT-6) [23], and the Pittsburgh sleep quality index (PSQI) [24].
Additionally, MC treatment characteristics included administration route, cultivar name, cultivator
brand, total monthly dose (grams), monthly dose of each specific cultivar (grams), and related adverse
effects (AEs).

2.4. Phytocannabinoid Profiling of Cannabis Cultivars

Air-dried medical cannabis cultivars were obtained from several Israeli medical cannabis
cultivators. Reagents, analytical standards, and general methodologies for phytocannabinoid extraction
and analysis from cannabis were conducted according to our previously published methods [18,19].

Briefly, for phytocannabinoid extraction, 100 mg of ground cannabis inflorescences were accurately
weighed and extracted with 1 mL ethanol. Samples were agitated in an orbital shaker at 25 ◦C for
15 min and then centrifuged at 4200 rpm. A fraction of the supernatant was collected and filtered
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through a 0.22 µm PTFE syringe filter and diluted at ratios of 1:9, 1:99, and 1:999 v/v cannabis extract to
ethanol. Phytocannabinoid analyses were performed using a Thermo Scientific ultra-high-performance
liquid chromatography (UHPLC) system coupled with a Q Exactive™ Focus Hybrid Quadrupole
Orbitrap mass spectrometer (MS, Thermo Scientific, Bremen, Germany). The chromatographic
conditions were as detailed in Baram et al. (2019) [18]. Identification and absolute quantification of
phytocannabinoids was performed by external calibrations [19]. Compounds for which there were no
analytical standards commercially available were semi-quantified [19]. For each phytocannabinoid, the
concentrations of the acid and its neutral counterpart were summed and reported as the total content.
For example, the concentration of total THC was calculated as Total THC = THCA × 0.877 + THC.
Here, 0.877 is the molar ratio between the two compounds, which corrects for a change in the mass of
(-)-∆9-trans-tetrahydrocannabinolic acid (THCA) as a result of decarboxylation. For compounds with
no absolute identification, neutral or acid concentrations were utilized.

2.5. Statistical Analysis

R software (V.1.1.463) with tidyverse [25], pheatmap [26], and atable [27] packages were used
to analyze differences in outcome measures by Pearson’s chi-square test for categorical measures
and Kruskal–Wallis rank sum test for numeric measures. For the effect size (i.e., odds ratio, OR) and
confidence interval (CI), we utilized Cohen’s d test. As is customary in recent migraine clinical trials [28],
the primary outcome of this study was the clinically significant reduction in the monthly frequency
of migraine attacks following the initiation of MC treatment (i.e., ≥50%; responders) compared to
non-responders (i.e., <50%). Shapiro–Wilk test of normality demonstrated non-normal distribution
for all measures; thus, data are presented as the median and lower and upper quartiles (Q1–Q3).
Differences were considered significant at the p < 0.05 level. Incidences are presented as the number
and percentage of patients.

3. Results

3.1. Subjects

We established a patient-reported outcomes database of Israeli patients with a preexisting
MC license for various MCU-approved indications (n = 3218); the specific data in this database
were previously described [29]. A total of 423 (13%) patients reported receiving a diagnosis of
migraine in this database population. These patients’ reasons for MC license approval was chronic
neuropathic non-cancer pain (81%), cancer-related disorders (9%), post-traumatic stress disorders (7%),
gastrointestinal disorders (2%), and neurological disorders (1%). A total of 231 (54% response rate)
patients responded to participate in the current study.

A total of 145 patients reported on both the monthly frequency of migraine attacks before and
after MC treatment initiation; these patients represent the sample that is analyzed and reported in this
paper. The sample consisted of a majority of females (n = 97, 67%), with a median age of 45 (34–54).
These patients were treated with MC for over a year (3 (2.4–4.6) years), with a range of MC treatment
from one to 12 years (Table 1). Notably, no significant differences were found between responders and
non-responders in the demographic and MC treatment measures.

3.2. Migraine and Sleep Features

We divided our sample into non-responders (i.e., <50%; n = 56, 39%) and responders (i.e., ≥50%;
responders n = 89, 61%) based on their reduction of monthly frequency of migraine attacks from
pre-MC to the current post-MC period. No significant difference was found in monthly migraine
attack frequency prior to MC treatment initiation (15 (7.8–30) and 14 (8–27), respectively) (0.06 95% CI
(−0.27 to 0.41); p = 0.71), strengthening the division methodology, as both subgroups started from a
similar standpoint. Moreover, there were no significant differences between the subgroups in any of
the current migraine features, including the age of migraine diagnosis, average duration of migraine
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attacks, activity-induced aggravation of migraine, unilateral migraine, bilateral migraine, presence of
aura prior to migraine, nausea during migraine, or phono- or photophobia during migraine (Table 2).

We found that responders were more likely to report lower MIDAS (Figure 1A) and HIT-6
(Figure 1B) questionnaires scores (18 (5–40) and 64 (60–69), respectively) than non-responders (40 (26–80)
and 68 (66–70), respectively) (0.50 95% CI (0.11 to 0.90); p < 0.05 and 0.66 95% CI (0.26 to 1.00); p < 0.001,
respectively). Moreover, responders reported better sleep quality (9 (6–13)) than non-responders
(11 (9–14)) (0.46 95% CI (0.03 to 0.89); p < 0.05)) (Figure 1C). Nonetheless, the evaluated sleep timing
measures of sleep latency and sleep duration did not vary significantly between the migraine response
subgroups (Table 3).

Figure 1. (A–C) Clinical differences between responders and non-responders. Note: MIDAS, migraine
index disability scale; HIT-6, headache impact test; PSQI, Pittsburgh sleep quality index. Response
refers to reduction in the monthly frequency of migraine attacks following the initiation of MC treatment
(i.e., ≥50%) compared to non-responders (i.e., <50%).
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Table 1. Demographic and medical cannabis (MC) treatment characteristics.

Non-Responders
N = 56

Responders
N = 89

Total
N = 145 Statistic (p) Effect Size (CI)

Measure Number of patients (%)

Gender
Female 35 (62) 62 (70) 97 (67) 0.51 (0.48) 0.73 (0.34–1.6)
Male 21 (38) 27 (30) 48 (33)

Missing N 0 0 0

Median (IQR)

Age (years) 46 (35–54) 44 (34–54) 45 (34–54) 0.08 (0.96) −0.02 (−0.37–0.32)
Missing N 3 3 6

BMI 25 (22–27) 25 (22–28) 25 (22–27) 0.13 (0.64) 0.05 (−0.28–0.39)
Missing N 0 1 1

MC treatment duration (years) 3.5 (2.8–5.2) 3 (2–4) 3 (2.4–4.6) 0.22 (0.09) 0.46 (0.10–0.81)
Missing N 4 5 9

Measure Number of patients (%)

MC administration route
Inflorescence 40 (71) 72 (81) 112 (77) 2.4 (0.31) 0.13 (0–0.29)

Oil extract 7 (12) 5 (6) 12 (8)
Combination # 7 (12) 12 (13) 19 (13)

Missing N 2 0

Inflorescence administration
method *

Pure MC cigarettes 22 (39) 33 (37) 55 (38) 0.04 (0.84) 1.10 (0.54–2.40)
MC cigarettes mixed with tobacco 17 (30) 30 (34) 47 (32) 0.01 (0.89) 0.89 (0.40–1.90)

Bhang 3 (5) 11 (12) 14 (10) 1.1 (0.29) 0.41 (0.07–1.70)
Electronic vaporizer 14 (25) 15 (17) 29 (20) 1.1 (0.29) 0.59 (0.24–1.50)
Manual vaporizer 5 (9) 20 (22) 25 (17) 3.3 (0.06) 2.9 (0.96–10.00)

Missing N 2 1

Oil extract administration method *
Sublingual 13 (23) 13 (15) 26 (18) 1.4 (0.24) 0.55 (0.21–1.40)
Swallowing 2 (4) 1 (1) 3 (2) 0.19 (0.67) 0.30 (0.005–5.90)
Missing N 2 1

# Combination refers to patients consuming MC inflorescence concomitantly with MC oil extract; * administration
methods do not add up to 100% due to concomitant routes. Note: CI, confidence interval; IQR, interquartile range;
BMI, body mass index; MC, medical cannabis.

Table 2. Migraine features.

Non-Responders
N = 56

Responders
N = 89 Statistic (p) Effect Size (CI)

Measure Median (IQR)

Age of migraine diagnosis (years) 20 (14–36) 22 (14–32) 0.07 (0.98) 0.07 (−0.27–0.42)
Missing N 1 4

Average migraine duration (hours) 20 (5.8–35) 15 (5–48) 0.12 (0.72) 0.15 (−0.19–0.49)
Missing N 1 2

Number of patients (%)

Activity induced aggravation of migraine 32 (57) 61 (69) 1.20 (0.28) 1.60 (0.73–3.3)
Missing N 1 0

Unilateral migraine 40 (71) 59 (66) 0.39 (0.53) 0.74 (0.33–1.60)
Missing N 1 0

Aura+ 16 (29) 31 (35) 0.28 (0.60) 1.30 (0.60–2.9)
Missing N 1 0

Nausea+ 25 (45) 51 (57) 1.50 (0.23) 1.60 (0.78–3.40)
Missing N 1 0

Phono/photo phobia+ 38 (68) 60 (67) 0.00 (0.98) 0.93 (0.42–2.00)
Missing N 1 0

Note: CI, confidence interval; IQR, interquartile range; +, positive for this manifestation.
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Table 3. Sleep characteristics.

Non-Responders
N = 56

Responders
N = 89 Statistic (p) Effect Size (CI)

Measure Median (IQR)

Sleep quality global score (PSQI, 0–21) 11 (9–14) 9 (6–13) 0.30 (0.04) 0.46 (0.03–0.89)
Missing N 22 27

Sleep latency (minutes) 32 (20–60) 30 (15–60) 0.09 (0.97) −0.07 (−0.46–0.33)
Missing N 16 21

Sleep duration (hours) 6.2 (5–7) 6 (5–7) 0.11 (0.92) −0.09 (−0.49–0.30)
Missing N 16 20

Subjective sleep quality * 3 (2–3) 2.5 (1–3) 0.18 (0.39) 0.42 (0.02–0.81)
Missing N 15 19

Sleep latency * 2 (1.8–3) 2 (1–3) 0.15 (0.65) 0.2 (−0.20–0.59)
Missing N 16 21

Sleep duration * 1 (0–2) 1 (0–2) 0.1 (0.95) −0.02 (−0.41–0.37)
Missing N 16 20

Habitual sleep efficiency * 1 (0–2) 0 (0–2) 0.09 (0.99) 0.08 (−0.32–0.49)
Missing N 18 22

Sleep disturbances * 2 (2–2) 2 (1–2) 0.19 (0.33) 0.59 (0.19–0.98)
Missing N 15 19

Use of sleeping medication * 1 (0–3) 0 (0–1.2) 0.19 (0.34) 0.35 (−0.05–0.75)
Missing N 17 21

Daytime dysfunction * 2 (1–2) 1 (1–2) 0.18 (0.40) 0.34 (−0.06–0.74)
Missing N 17 23

* Components of the PSQI questionnaire global score. Note: CI, confidence interval; IQR, interquartile range; PSQI,
Pittsburgh sleep quality index.

3.3. MC Treatment Safety

MC-related adverse effects (AEs) were reported by 37% (n = 53) of the sample. Notably,
non-responders reported higher incidences of any AEs (n = 26, 46%) than responders (n = 27, 30%)
(0.46 95% CI (0.21 to 0.99), p < 0.05). Most of the specific AEs did not vary significantly between
responders and non-responders. However, itchy and red eyes (n = 8, 9%, for both) were reported
only in the responder subgroup (χ2

(1) = 6.9, p < 0.01 for both). Additionally, dry mouth was reported
at higher rates among the responders (n = 9, 10%) than by non-responders (n = 2, 4%) (χ2

(1) = 3.9,
p < 0.05).

In descending order of frequency, reported AEs included central nervous system AEs (n = 33,
23%), psychological AEs (n = 21, 14%), ophthalmic AEs (n = 16, 11%), gastrointestinal AEs (n = 15,
10%), musculoskeletal AEs (n = 11, 8%), cardiovascular AEs (n = 10, 7%), and auditory AEs (n = 9, 6%).

We further evaluated the associations between MC administration routes and AEs. There were
no significant differences between patients reporting MC-related AEs and MC administration routes
(i.e., inflorescence, oil extract, or a combination of these administration routes) (0.08 95% CI (0 to 0.25);
p = 0.59). Additionally, no differences were observed between the different consumption methods (e.g.,
smoking, vaping, sublingual etc., p > 0.05).

3.4. MC Treatment Complexity

The complexity of MC treatment in Israel is due to the variety of available cultivars in Israel
(about 100 different cultivars or “strains”) and the options for patients to consume more than one
cultivar in the same month, with varying doses of each cultivar. Consequently, the 68 patients in the
current study reported consumption of 50 different MC cultivars combinations were reported in the
current study by the 68 patients we had full cultivar lab information on. Notably, 46 (92%), 1 (2%) and
3 (6%) of the 50 possible combinations were compiled of cultivars that were THC-, CBD-dominant
or contained equally high contents of THC:CBD, respectively. These 50 combinations comprised 38
unique cultivars. Figure 2 shows a z-score clustered heatmap of the main phytocannabinoids (presented
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as total concentrations in % w/w) in the 38 cultivars consumed by the sample subgroup. Based on the
phytocannabinoid concentration variability, these cultivars were clustered to nine different groups.
Figure 2 also shows that in the combinations of cultivars consumed, ten cultivars were consumed only
by responders, eight cultivars were consumed only by non-responders, and the rest of the cultivars
(n = 20) were consumed by both groups.

Figure 2. Relative phytocannabinoid concentrations in the most frequently consumed cultivars.
Colors on the graph represent the scaled phytocannabinoid concentration variations between cultivars;
the numbers in each box represent the concentration (% w/w) of the specific phytocannabinoid
within each cultivar. Note: * for each phytocannabinoid, the concentrations of the acid
and its neutral counterpart were summed and reported as the total content; Method used:
package “pheatmap”, function pheatmap, with the “Euclidean” (default) distance measure used
in clustering rows, “complete” clustering method used on z-scored data scaled by row. Note: THC,
(-)-∆9-trans-tetrahydrocannabinol; CBD, cannabidiol; CBC, cannabichromene; CBG, cannabigerol; CBN,
cannabinol; THC-C4, (-)-∆9-trans-tetrahydrocannabinol-C4; THCV, (-)-∆9-trans-tetrahydrocannabivarin.

3.5. MC Treatment Characteristics

In this subgroup analysis we included data only from patients who smoked or vaped MC
inflorescences and not those who consumed oil extracts sublingually, in order to avoid comparing
between different routes of administration (different pharmacokinetics). Since the inflorescences in this
study were analyzed in their natural form, monthly consumption of phytocannabinoid doses were
calculated according to total phytocannabinoid concentrations rather than analyzing separate acid
or neutral concentrations, in order to simulate the neutral maximum content of phytocannabinoids
consumed following smoking or vaporization. This calculation corrects for any differences that may
arise in phytocannabinoid profiles as a result of decarboxylation due to mishandling or storage of the
MC inflorescences. Thus, the minority of patients that reported sublingual consumption of oil extract
(n = 12) or combined these with inflorescences (n = 19) were not included in this subgroup analysis.
Consequently, 68 (47%) patients reported exclusive MC inflorescence consumption via inhalation.
Of these, 45 (66%) of them were responders and 23 (34%) were non-responders.
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For the abovementioned 68 patients, we first evaluated the differences in total MC monthly dose
between responders and non-responders. No significant differences were found (30 (20–40) g and
30 (20–45) g, respectively) (0.25 95% CI (−0.26 to 0.76); p = 0.97) (Figure 3A). Therefore, we evaluated
the impact of the monthly doses of specific phytocannabinoids. As the distribution of monthly doses
of specific phytocannabinoids were non-normal, we separated specific phytocannabinoids into low
and high monthly dose groups, based on the distribution of consumption in our patient sample.

Figure 3. (A–C) Phytocannabinoid dose differences between responders and non-responders. Note:
MC, medical cannabis. Response refers to reduction in the monthly migraine attacks frequency
following the initiation of MC treatment (i.e., ≥50%) compared to non-responders (i.e., <50%).

We found that responders were more likely to consume high doses (7.9–109.5 mg per month)
of the phytocannabinoid ms_373_15c (n = 27, 60%) and low doses (0–9.9 mg per month) of the
phytocannabinoid ms_331_18d (n = 28, 62%) compared to non-responders, who were more likely
to consume low doses (0–7.8 mg per month) of ms_373_15c (n = 16, 70%) and high doses (10.0–46.8
mg per month) of ms_331_18d (n = 17, 74%) (3.40 95% CI (1.10 to 12.00); p < 0.05 and 0.22 95%
CI (0.05 to 0.72); p < 0.01, respectively) (Figure 3B,C). The other phytocannabinoids monthly doses
did not vary significantly between the subgroups. Importantly, no differences were found between
responders and non-responders in the daily frequency of MC consumption (5 (2.5–7) times per day
and 4.5 (3–6) times per day, respectively) (0.18 95% CI (−0.34 to 0.71), p = 0.99). Additionally, no
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differences were found in the number of monthly cannabis cultivars combinations (2 (1–2) cultivars,
respectively) (0.04 95% CI (−0.47 to 0.56), p = 0.99). Interestingly, among the 38 unique cultivars that
patients consumed in their combinations, 12 contained considerable amounts of ms_373_15c and
none or very low amounts of ms_331_18d. These cultivars appeared more frequently among the
responders (42 appearances in cultivar combinations) than the non-responders (14 appearances in
cultivar combinations).

3.6. Migraine Treatment Characteristics

A total of 65 (45%) of the patients reported any current consumption of pharmaceutical
analgesic medications. Although not significant (0.51 95% CI (0.23 to 1.10), p = 0.09), more of
the non-responders (n = 30, 54%) reported consumption of analgesics compared to the responders
(n = 35, 39%). Nonetheless, there was a significant difference in the type of analgesic intake between
the two groups. Non-responders consumed significantly higher rates of weak opioids (n = 13, 23%;
e.g., tramadol hydrochloride, buprenorphine hydrochloride, etc.), strong opioids (n = 14, 25%; e.g.,
oxycodone hydrochloride, fentanyl, etc.), and triptans (n = 9, 16%; e.g., sumatriptan, rizatriptan, etc.)
compared to responders (n = 4, 5%; n = 7, 8% and n = 4, 5%, respectively) (0.15 95% CI (0.03 to 0.53);
p < 0.005, 0.25 95% CI (0.07 to 0.72); p < 0.005 and 0.24 95% CI (0.05 to 0.93), p < 0.05). No statistically
significant variations were found between responders and non-responders in the consumption rates of
over-the-counter analgesics, NSAIDs, anticonvulsants, antidepressants, and antiemetics.

4. Discussion

In this cross-sectional study, we evaluated patient reports on the frequency of their monthly
migraine attacks, both pre- and post-MC treatment. Patients were classified as responders if they
reported greater than 50% reduction in monthly migraine attacks post-MC treatment. As expected,
responders reported lower current migraine disability and lower negative impact compared
to non-responders.

A recent retrospective study conducted by Rhyne et al. (2016) showed that migraine patients who
inhaled MC had a significant reduction in migraine frequency [30], which is in line with the results
demonstrated here, and supports our finding of high rates of patient reporting of migraine frequency
reduction. Migraine is classified as a pain condition. Mechanistically, endocannabinoids have been
shown to have an inhibitory effect on serotonin receptors in vivo [31], which is shown to modulate pain
and emetic responses. Additional in vivo data showed that THC induced an antinociception effect on
the periaqueductal gray matter [32], which is believed to be involved in migraine pathophysiology [33].
Moreover, relatively low levels of the endocannabinoid anandamide (AEA) in the cerebral spinal fluid
(CSF) were found to be associated with the mechanism of migraine initiation [11]. A reduction in
pain in in vivo models following endocannabinoid [31] and cannabinoid [32] treatments supports
our finding regarding a reduction of migraine disability in the responders group. Nonetheless, these
studies still do not incorporate all the complexities of whole-plant cannabis treatment.

In this study, responders reported better migraine disability status, less negative headache impact,
and better sleep quality. Whilst this result is logical, conflicting results were reported in another
cross-sectional study, which demonstrated an association between improved headache disability and
migraine intensity, but found no such association with headache frequency [34]. Taken together, our
findings suggest that improved migraine disability status and negative impact among MC treatment
responders might be attributed directly to MC treatment effects, rather than being secondary to the
reduction of the frequency of migraine attacks. Here, we also reported an association between patients
with poor sleep quality and less responsiveness to MC treatment in reducing the frequency of migraine
attacks. A previous cross-sectional study demonstrated similar results, showing that even without
MC treatment, an association was found between poor sleep quality and higher migraine attack
frequency [35]. Thus, it might be suggested that migraineurs that responded to MC treatment and
demonstrated a decrease in their monthly migraine frequency also had a concurrent sleep quality
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improvement. However, due to the current study design, we are unable to conclude whether the
reported improved sleep quality can be attributed to the decrease in monthly migraine attack frequency
or directly due to MC treatment effects.

There is increasing evidence that MC treatment has opioid-sparing effects [36–40]. Here, we found
that responders to MC treatment also reported lower rates of consumption of opioids and triptans
compared to non-responders. Both opioids and triptans are usually prescribed for migraine pain relief
and not for prevention [6,41]. Thus, although we do not have information regarding the use of these
medications prior to MC treatment initiation, this might be an indication that patients that responded
clinically to MC treatment substituted this conventional treatment for MC.

In this study, we evaluated the differences in relative monthly dose of phytocannabinoids in each
cultivar consumed, in both the responders and non-responders groups. To the best of our knowledge,
this is the first study to assess the dose consumption of a wide variety of specific phytocannabinoids
administered in combinations of cultivars. By doing so, we were able to elucidate associations
between specific cannabinoids consumed over a monthly dose and the clinical response of migraine
frequency reduction following MC treatment initiation. The most novel finding of this study was
the identification that higher rates of patients that reported significant migraine frequency reduction
following MC treatment also consumed higher monthly doses of ms_373_15c and lower monthly
doses of ms_331_18d. Our group has previously identified these compounds in both THC- and
CBD-dominant chemovars according to LC/MS/MS [18,19], however their absolute structure still needs
to be elucidated. According to their MS/MS fragmentation spectra, ms_373_15c and ms_331_18d
are acidic and neutral phytocannabinoids, respectively. Additionally, we identified specific cultivars
that contain this favorable ratio between those compounds. However, it is important to note that we
cannot attribute the anti-migraine effect of MC specifically to these phytocannabinoids, as we are yet
to understand whether they are biological active. Nevertheless, we suggest using the presence of these
phytocannabinoids to help in choosing specific MC chemovars for further research. Unfortunately,
due to the relatively small sample size of patients in this study and a large number of cultivars with
variable chemical constituents, translating these findings to the clinical setting will require a larger
sample size and a more comprehensive approach. However, the work presented here could be the
foundation of such a study to include these “lesser known” phytocannabinoid compounds. Currently,
there are no clinical trials on migraine and MC [42]. Previous studies on migraine did not assess the
phytocannabinoids mentioned in our study [43], and usually regarded “cannabis” as a single adherent
medication [30], therefore disregarding the inherent complexity in MC treatment, with differences in
over 90 phytocannabinoids [18] between cannabis cultivars [44].

We also found that the incidence of MC-related AEs was higher among non-responders. This may
be explained by responders tolerating MC-related AEs better than non-responders. It could also
be explained by the responders’ success during trial-and-error to identify a specific MC chemovar
that provided them relief with lower rates of AEs. Nevertheless, due to our study design, we could
not corroborate these findings. Future studies should, therefore, investigate the association between
MC-related AEs and treatment response a priori. Importantly, none of the patients reported aggravation
of migraine AEs as a result of MC treatment.

Limitations

There are four limitations in the current study. Firstly, our results may have been biased by the
small sample size; non-parametric models were used to balance this limitation. Secondly, there may
be self-reporting bias. Participants were able to respond to the questionnaire under strict anonymity,
ensuring there were no risks that their current treatment plan may be altered by their physician.
The questionnaire has also been validated. Thirdly, since we cannot compare the initial indications
for which responders and non-responders obtained their MC license, it is possible that the presented
results have been biased. Nonetheless, since we identified that chronic neuropathic non-cancer pain
was the predominant indication for obtaining MC license, we assumed that it is unlikely that differences
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between the subgroups exist. Lastly, since the frequency of migraine attacks prior to MC treatment
was reported in retrospect, recall bias might have occurred.

5. Conclusions

Migraine is currently not indicated for a MC treatment license in Israel. Nevertheless, in some
cases it falls under the approved chronic neuropathic non-cancer pain indication, making it possible
to study migraine more extensively. In this study, we demonstrated that patients responding to
MC treatment also reported less disability and lower conventional anti-migraine medications intake.
Additionally, we highlighted the importance of recognizing and analyzing the doses of the pronounced
MC constituents consumed by patients, which in turn allowed us to better understand MC treatment
associations with reduction in migraine attacks frequency. We also identified specific cultivars that
contain the favorable ratio of compounds that were associated with migraine frequency reduction.
These results might shed light on the beneficial effects of MC on migraine and motivate future studies
to utilize a cannabis cultivar with the specific phytocannabinoids mentioned here. This additional
work could validate our results and possibly support making migraine an approved indication for MC
license in Israel.
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Introduction
Appreciation of the therapeutic potential of medical cannabis 
(MC) has undergone a substantial resurgence in the past two 
decades. Part of this has resulted from a pronounced increase 
of fundamental neurochemistry knowledge including the iden-
tification of the cannabinoid (CB1 and CB2) receptors, endog-
enous cannabinoid neurotransmitters, and the enzymes that 
control their production and elimination. CB1 is found in the 
central nervous system structures important for pain (cerebral 
cortex), movement (globus pallidus, caudate/putamen, cere-
bellum), reward (substantia nigra), and memory (hippocam-
pus) (Hamill et al., 2009) and also in fat, the liver, pancreas, 
and skeletal muscle (Mackie, 2008). CB2 is localized to 
immune cells (B and T-lymphocytes and macrophages) and in 
the spleen, tonsils, gastrointestinal tract (Guzman, 2003), as 
well as some immune cells in the brain (Pertwee, 2009). There 
have also been indications for the existence of a CB3 receptor 
(Fride et al., 2003; Morales and Jagerovic, 2016). These 
G-protein coupled receptors are activated by endocannabi-
noids, retrograde signaling molecules naturally produced  
by the mammalian body including anandamide and 
2-ararchidonylglycerol.

CB receptors can also be activated by plant-based cannabis as 
well as synthetic cannabinoids. Although plant-based cannabis  
is federally banned in the United States (US), synthetic can-
nabinoids are produced and Food and Drug Administration 

(FDA)-approved for some indications. For example, dronabinol 
(synthetic tetrahydrocannabinol; THC) is approved for cachexia 
and anorexia in AIDS patients and nausea and vomiting in 
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chemotherapy patients. Nabilone, a synthetic analogue of THC, 
is approved for chemotherapy induced nausea and vomiting for 
patients that do not respond to other antiemetics. However, 
there is some controversy regarding the efficacy of dronabinol 
and nabilone for these indications (Aggarwal, 2013; Lutge 
et al., 2013; Todaro, 2012). Possible explanations for the lim-
ited utility of currently available synthetic cannabinoids is that 
they employ single substances or are administered orally. The 
combination of multiple biologically active agents (e.g. can-
nabidiol, cannabichromene, or cannabigerol), not just THC, 
that are present in the cannabis plant (El Sohly and Slade, 
2005) may result in interactive or synergistic effects that are 
not present with dronabinol or nabilone. Vaporized or smoked 
cannabis is also likely to produce a more rapid onset of effects 
than with drugs administered orally.

New England, USA has been greatly impacted by the 
national opioid epidemic. There were enough opioids dispensed 
from Maine pharmacies in 2014 to supply every person in the 
state with a 16-day supply (Piper et al., 2016). On average, 
more than five people overdosed in Maine each week in 2015 
with the majority involving opioids (Sorg et al., 2016). US 
states with MC laws, including Maine and Vermont, had a 25% 
lower mean opioid overdose mortality rate relative to states 
without these laws (Bachhuber et al., 2014). The mechanistic 
plausibility of this epidemiological result is supported by pre-
clinical research showing cross-talk between the cannabinoid 
and opioid neurotransmitter systems (Fattore et al., 2004). A 
large preclinical and clinical literature has documented syner-
gistic effects of cannabinoids and opioids (Cichewicz, 2004; 
Karst et al., 2010; Pertwee, 2009). Further, several investiga-
tions have examined whether this is a substitution effect with 
MC replacing other pharmaceutical or recreational drugs 
(Boehnke et al., 2016; Bradford and Bradford, 2016; Lucas 
et al., 2016; Mikuriya, 2004; Nunberg et al., 2011; Reiman, 
2007; Zaller et al., 2015). Approximately two-thirds of San 
Francisco patients reported using cannabis as a substitute for 
‘prescription drugs’ but which individual prescription agents  
or classes was not specified (Reiman, 2009). As patients use 
MC for a variety of indications including pain, anxiety, head-
aches and to improve sleep (Aggarwal, 2013; Rhyne et al., 
2016), the primary goal of this investigation was to determine 
whether there is a substitution effect for opioids or other 
pharmacotherapies.

MC is quasi-legal in the US, in that it is condoned in differ-
ent forms by half of the states but prohibited at a federal level. 
Although MC use is fairly prevalent with an estimated 650,000 
registered users (Fairman, 2016), MC is also associated with 
some negative connotations. A qualitative study conducted with 
British Columbia dispensary patients identified several themes 
including that MC users were concerned that they are viewed as 
‘potheads’ by society in general but also by their health care 
providers, that their health care providers believed that they 
were making up symptoms in order to procure MC, and that if 
their coworkers or employers were aware of their MC use that 
this would negatively impact their status. These perceptions 
regarding perceived stigma associated with MC could impact 
communication with health care providers. Therefore, a sec-
ondary objective of this study was to evaluate the extent that 
patients communicate with their primary care provider (PCP) 
and others about their use of MC.

Methods

Participants

The participants (n = 1513) for this convenience sample were 
members of dispensaries in New England, USA, primarily from 
Maine (66.1%) but also Vermont (24.2%), and Rhode Island 
(9.7%).

Procedures

The online survey (Supplemental Appendix I) was created based 
on discussions with dispensary staff, patients, and the peer-
reviewed literature (Supplementary Table 1). The intended sam-
ple size (⩾1000) was selected with the hope that this would 
allow for sufficient sampling of diverse chronic pain types (e.g. 
neuropathic, post-surgery) with the expectation that a moderate 
number of volunteers would have incomplete surveys. The study 
strove for inclusive terminology most likely to be recognized by 
non-medical survey respondents. Quantitative and qualitative 
items were entered into SurveyMonkey. Data collection was com-
pleted in several phases starting with an extensive pilot (n = 151 
which were included in the final sample) to test the functionality 
of the survey in August, 2015 with the patients in Maine. After 
this was completed, a handful of items were added or refined, and 
a new link was emailed to the remaining Wellness Connection of 
Maine dispensary members. The recruitment email is contained 
in Supplementary Appendix II and up to two weekly reminders 
were given. Almost half (47.4%) of individuals in Maine that 
received and opened the invitation email completed the survey. 
As the state laws including qualifying conditions, or the condi-
tions an individual must be diagnosed with in order to enroll into 
a state’s MC program vary, slightly different versions of the sur-
vey were constructed for Vermont and Rhode Island. A total of 
two-fifths (40.8%) of Vermont members with an active email 
address participated. Data collection was completed in April, 
2016. The survey was open although the number of unique IP 
addresses were noted based on guidelines for online research 
(Eysenbach, 2004). Branch logic was applied such that an affirm-
ative answer to select items, for example ‘Do you regularly take 
opiate pain medications (such as oxycodone, hydrocodone, 
buprenorphine, methadone, or others)?’, would result in follow-
up items, such as ‘Have you noticed a change in the amount of 
opiate medication you need for the same pain relief since you 
began using medical cannabis?’, with options of ‘a lot more’, 
‘slightly more’, ‘no change’, ‘slightly less’, or ‘a lot less’. The 
substitution effect was further examined regarding anxiety medi-
cations with four benzodiazepine examples: agents for sleep with 
Ambien and Benadryl® as examples; drugs for depression with 
Celexa, Cymbalta, and Effexor as examples; migraine; and alco-
hol (see also Appendix I). Stage-by-stage feedback regarding the 
percent complete (25%, 50%, 75%) was provided. The only item 
where completion was mandatory was the consent. Participation 
in this study was voluntary and a subset (12.5%) of respondents 
did not complete all 77 items including 23 with an open-ended 
component, (1–10 items/ 31 pages, mean = 2.5 ± 0.4 items/page) 
but all data, including from incomplete questionnaires, was ana-
lyzed. The informed consent (Appendix I) indicated that partici-
pation would take about 15 min, that the purpose of the study was 
to learn more about the benefits and risks of MC, and that ‘only 



Piper et al. 571

the investigators involved in this study will have access to survey 
responses’. This study was approved by the Institutional Review 
Boards of Husson University, USA (Protocol 15SP01) and 
Bowdoin College, USA (8/25/15).

Data analysis

Quantitative statistical analysis was completed with SPSS,  
version 23.0 (IBM, Chicago, IL) and Figures were constructed 
with GraphPad Prism, version 6.00 (Graphpad, La Jolla, CA). 
Items that asked about sensitive material (e.g. income) included a 
‘prefer not to disclose’ option. Respondents that elected this item 
were excluded from those item analyses. A p-value of 0.05 was 
considered statistically significant although analyses that met 
more conservative alpha criteria were also noted. Variability was 
expressed as ± standard error of the mean (SEM). The substitution 
effect was evaluated by collapsing the percent of respondents that 
reduced their use of a family of substances ‘slightly’ or ‘a lot’ and 
comparing this with the reduction among patients that took anti-
depressants. Antidepressants were selected as the comparison 
group because their daily dosing was viewed as less amenable to 
modification because they are not used on an ‘as-needed’ basis. 
Qualitative analysis of open-ended responses (e.g. What do you 
like most/least about medical cannabis?) was completed with 
QSR NVivo 11 (QSR International, Melbourne, Australia) and 
images were constructed with the online tool Wordle (http://
www.wordle.net/). Settings include a maximum of 100 words, 
prefer alphabetized, ignore common English words, and make 
all words lowercase.

Results

Participant characteristics

Most (95.6%) responses came from unique IP addresses. Slightly 
over half (52.9%) of respondents were female. The majority of 
members of the Maine dispensaries were male (60.0%) relative 
to only 46.3% of participants (χ2(1) = 65.71, p < .0001). Most 
(94.8%) respondents identified as white. In terms of educational 
attainment, 2.7% did not complete high school, 19.4% completed 
high school, 5.6% a vocational program, 32.6% had some col-
lege, 25.3% completed an undergraduate degree and 14.4% com-
pleted a professional or graduate degree. Approximately one-third 
(35.4%) were employed full-time, 27.3% were on disability, 
14.0% were retired, 12.1% worked part-time, and over three- 
quarters (76.9%) were non-smokers of tobacco products. The 
average age was 48.0 ± 0.4 years (min = 18, max = 84), weight 
was 82.6 ± 0.6 kg, and body mass index (BMI) was 28.2 ± 0.2 
(2.1% of respondents were underweight, 34.1% overweight, 
31.8% obese). Certification to participate in their state’s MC pro-
gram was typically completed by a Doctor of Medicine (MD) 
(70.3%), doctor of osteopathic medicine (DO) (12.4%), or Nurse 
Practitioner (NP) (16.0%). The preferred delivery method was 
smoked joints for almost half (48.5%) followed by a vaporizer 
(22.3%), edibles (14.3%), tincture (10.8%), concentrates (3.4%), 
and topicals (0.7%). In response to ‘How would you describe 
your use of cannabis?’ with 11 options on a continuum from 
‘100% recreational, 0% medical’ to ‘0% recreational, 100% med-
ical’, the mean was 15.3 ± 0.5% recreational (or 84.7% medical) 
with respondents from Vermont (10.5 ± 0.9%) having lower 

ratings than Maine (16.5 ± 0.7%, t(723.5) = 5.41, p < 0.0005) or 
Rhode Island (18.9 ± 1.7%, t(209.2) = 4.32, p < 0.0005). Overall, 
two-thirds (63.6%) preferred cannabis indica dominant strains 
and the remainder (36.4%) cannabis sativa dominant strains.

Over two-thirds (70.4%) of patients in Maine and Rhode 
Island listed intractable or chronic pain followed by post- 
traumatic stress disorder (25.5%), severe muscle spasms (12.2%), 
or nausea (10.6%) as their qualifying condition. Although chronic 
pain was not a qualification to become a patient in Vermont’s 
marijuana registry when the survey was administered, 69.0% of 
Vermont respondents indicated that they had been diagnosed by a 
medical professional with chronic pain. Among all patients with 
chronic pain, three-quarters (74.8%) had back/neck pain, one-
third (34.5%) neuropathic, one-quarter (26.9%) reported pain fol-
lowing trauma or an injury, one-fifth (21.0%) with post-surgery or 
abdominal (17.7%) pain, while cancer (5.9%) and menstrual pain 
(4.2%) were less frequent. In response to ‘How effective is medi-
cal cannabis in treating your symptoms or conditions?’ with 11 
options ranging from ‘0%, no relief at all’ to ‘100%, complete 
relief’, relief was greatest for the pain following trauma (77.9 ± 
1.2%), followed by menstrual (77.5 ± 2.1%), abdominal (75.2 ± 
1.2%), back/neck (73.0 ± 0.7%), neuropathic (72.3 ± 1.1%),  
cancer (75.8 ± 2.1%), and post-surgery (72.0 ± 1.3%).

Substitution effect

Among the subset of respondents that regularly used opioid pain 
medications (n = 215), Figure 1 shows that over three-quarters 
(76.7%) indicated that they reduced their use slightly or a lot 

Figure 1. Percent of respondents with a reduction in opioid pain 
medications, agents for anxiety, migraine, drugs to improve sleep, 
alcohol consumption, and antidepressants. Total N that regularly used 
each group of drugs is in parentheses. Lower number on each bar is the 
% that reduced use ‘a lot’. Upper number is the total that reduced use.
ap ⩽ 0.0001 versus antidepressants.
bp ⩽ 0.0005 versus alcohol.

http://www.wordle.net/
http://www.wordle.net/
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since they began using MC. This was significantly greater than 
the minority of patients that reduced their use of antidepressants 
(37.6%, χ2(1) = 70.34, p ⩽ 0.0001) or alcohol (42.0%, χ2(1) = 
70.34, p ⩽ 0.0001). Approximately two-thirds or more of patients 
decreased their use of anti-anxiety, migraine, and sleep medica-
tions which significantly exceeded the decrease in antidepres-
sants or alcohol (Figure 1). Note that more patients reported a 
reduction in depression medications (37.6%) than an increase 
(1.7%) following MC which was also true for alcohol (42.0% 
versus 0.0%; Supplemental Table 1).

Further analyses examined whether the substitution effect dif-
fered based on the type of chronic pain. Among the subset that 
used opioids, those that reduced their opioid medications 
‘slightly/a lot’ was highest for pain following trauma/injury 
(89.5%), followed by neuropathic (81.5%), post-surgery (75.9%), 
back/neck (75.6%), and abdominal (70.0%) pain.

Communication

In response to ‘How would you describe the way healthcare pro-
viders, in general, treat your use of medical cannabis?’, a subset 
responded with ‘unsupportive’ (14.1%) or ‘strongly unsupport-
ive’ (3.8%). Significantly fewer patients in Vermont felt unsup-
ported or strongly unsupported (8.7%) than did those from Maine 
(21.2%, χ2(1) = 26.17, p < 0.0001) or Rhode Island (20.0%, χ2(1) 
= 11.56, p < 0.001). Over one-seventh (15.7%) of patient’s PCPs 
were not informed of their use of MC although this was much 
lower in Vermont (3.9%) compared with either Rhode Island 
(16.2%, χ2(1) = 20.82, p < 0.0001) or Maine (20.9%, χ2(1) = 
48.40, p < 0.0001). The PCP was less likely to know about their 
patient’s MC use than was their spouse (χ2(1) = 140.81, p < 
0.0001), immediate family (χ2(1) = 7.38, p < 0.01), or friends 
(χ2(1) = 5.50, p < 0.05) but more likely to know about MC than 
their employer (χ2(1) = 440.91, p < 0.0001, Figure 2).

Overall, one-quarter (24.5%) responded to ‘Do you inform 
other healthcare providers (other specialists, pharmacists, clinics, 
etc.) of your medical cannabis use when providing information 
about other medications?’ with ‘sometimes’ and one-seventh 
(15.5%) with ‘no’. A greater portion of Vermont dispensary 
patients responded ‘yes’ about their communication (67.3%) with 
providers than did Maine (58.2%, χ2(1) = 8.32, p < 0.005) or 
Rhode Island (53.4%, %, χ2(1) = 7.76, p ⩽ 0.005) patients. 
Significantly fewer patients employed full-time (54.4%), com-
pared with others (62.9%), consistently informed health care pro-
viders about their MC (χ2(1) = 9.24, p < 0.005). Less than half 
(42.7%) of unsupported patients consistently informed health-
care providers of their MC use versus two-thirds (64.8%) of 
patients that did not feel unsupported (χ2(1) = 40.46, p < 0.0001).

Qualitative

Figure 3(a) graphically represents what patients like most about 
MC and ‘pain’ and ‘relief’ were the most prominent words as 
well as sleep. Among 2549 responses, the theme medications 
emerged in 7.1%. Example responses included ‘I have been 
able to drastically reduce my use of prescription opiates’, ‘It 
helps me cut down on pain meds’, and ‘Since I started using 
cannabis I came off of four psych meds’. Figure 3(b) depicts 
what patients like least about MC and economic factors (‘cost’, 

‘expense’, ‘price’) followed by ‘stigma’ were the most frequent 
terms mentioned. Example responses included ‘The cost is 
expensive for someone on a fixed income’, ‘The price, is pretty 
high (no pun intended)!’, and ‘I am made to feel like a 
criminal’.

Discussion
The substitution effect has been a frequent topic of cross- 
sectional retrospective investigations of dispensary patients 
(Boehnke et al., 2016; Lucas et al., 2016; Mikuriya, 2004; 
Nunberg et al., 2011; Reiman, 2007, 2009; Zaller et al., 2015, 
Supplementary Table 1). This includes a sample of San Francisco 
area patients (n = 130) of which about three-quarters reported 
substitution of MC for ‘prescription drugs, alcohol, or illicit 
drugs’ (Reiman, 2007). A follow-up study from the same author 
but with a larger sample (n = 350) determined that two-thirds 
used cannabis as a substitute for ‘prescription drugs’ and 40% for 
alcohol (Reiman, 2009). The strengths of the present well-pow-
ered study are that the identified reduction in prescription and 
over the counter medications was robust and provided further 
detail on the multiple drug classes where patients report a 
decrease. These findings from our first objective corroborate a 
recent study of chronic pain patients in Michigan (n = 183) of 
which two-thirds discontinued their use of opioids, nonsteroidal 
anti-inflammatory drugs, or antidepressants among those that 
used these agents (Boehnke et al., 2016) and also an ecological 
report on opioid overdoses (Bachhuber et al., 2014). Together, 
these results suggest that MC may have efficacy for a variety of 
indications including not just pain control but also anxiety, sleep, 
decreasing alcohol consumption, and depression. Further clinical 
trials for these conditions is warranted.

Figure 2. Percent of respondents whose spouse/significant other 
(n = 1084), immediate family (n = 1311), friends (n = 1317), PCP 
(n = 1351), or employer (n = 606) know about their use of medical 
cannabis.
ap < 0.0001 versus employer.
bp < 0.05 versus PCP.
PCP: primary care provider.
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New England has been impacted by the national opioid epi-
demic (Simpatico, 2015; Sorg et al., 2016) and benzodiazepines 
use is extremely high, particularly among the elderly (Piper 
et al., 2016). While the overdose potential of opioids is well 
recognized, it is important to note that this risk is greatly magni-
fied when combined with benzodiazepines (Dowell et al., 
2016). The number needed to kill (NNK) secondary to opioid-
related causes, after a mean of 2.6 years of opioid therapy, was 
found to be 550 (Frieden et al., 2016). Reduction of opioid daily 
dosage is important if complete opioid substitution cannot be 
attained. When patients were on 200 or more morphine mg 
equivalents (MMEs) per day, the NNK was 32 (Frieden et al., 
2016). Therefore, on a population level, substitution of drugs 
with a more favorable adverse effect profile clearly has bene-
fits. However, on an individual level, the addition of another 
psychotropic medication (cannabis) to an already complex  
regimen, may lead to additional and unpredictable efficacy and 
tolerability in a given patient. The relationship of cannabis ther-
apeutics and its impact upon concurrent pharmacotherapies is 
an emerging science (Elikottil et al., 2009), especially as newer 
strains, concentrations, and modes of delivery of cannabis are 
developed and promulgated.

Importantly, the MC substitution effect was most pronounced 
for opioids, anxiolytics, migraine, and sleep promoting agents 
relative to antidepressants. This may be due to sample character-
istics, in that the majority of participants had a history of chronic 
pain. Another factor is that agents for pain, anxiety, sleep, and 
headache may be taken on an as-needed basis whereas antidepres-
sants are prescribed to be taken on an ongoing basis, often for an 
extended duration. Given that patients generally receive standing 
orders from their health care providers to take their antidepres-
sants at a set daily dose, scaling back the dose may be impeded by 
the understanding that dosing changes with this particular class of 
medications needs to be overseen by the prescribing physician. As 
this MC substitution effect was identified with diverse drug 
classes and current evidence indicates that cannabinoids have a 
low risk of clinically significant drug interactions (Stout and 
Cimino, 2014), a pharmacokinetic explanation is unlikely and 
pharmacodynamic factors are much more plausible, particularly 
for opioids (Cichewicz, 2004; Karst et al., 2010; Pertwee, 2009). 
Future investigations should determine whether MC would allow 
for more effective taper and withdrawal from highly addictive 
opioid medications like heroin, oxycontin, or methadone (although 
see Epstein and Preston, 2015). Interestingly, there is evidence 

Figure 3. Qualitative representation of responses to ‘What do you like most (a) or least (b) about medical cannabis?’.
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indicating that cannabis may be useful to limit alcohol consump-
tion (Mikuriya, 2004; Reiman, 2007, 2009, Supplementary Table 2) 
but this literature has been criticized for relying too heavily on 
retrospective designs and being susceptible to selection bias 
(Subbaraman, 2014). As existing pharmacotherapies for alcohol 
dependence produce only modest effects (Rösner et al., 2010a, 
2010b), further preclinical and longitudinal clinical research 
examining MC combination therapies and MC in isolation for 
alcohol use disorders with a sample that is motivated to change 
their alcohol use is necessary. Similarly, some antidepressants, 
even those which are commonly utilized, have long therapeutic 
lags, and some have argued that their clinical significance is lim-
ited (Moncrieff and Kirsh, 2015; Stahl, 2013) so new pharmaco-
therapies, even those with small-to-moderate effect sizes, would 
be beneficial for nonresponders to other more standard interven-
tions. The present findings should not be interpreted to indicate 
that the reduction in alcohol or antidepressants is insignificant. 
Importantly, states with MC laws showed a reduction in Medicare 
Part D spending of US$165.2 million per year. The number of 
doses filled each year per physician per day was reduced most 
prominently for pain (1826) followed by anxiety (562), nausea 
(541), seizures (486), sleep (362), with the least pronounced 
effects for depression (265) (Bradford and Bradford, 2016) which 
shows a broadly similar ranking as we identified. As pain, mood 
disorders, and sleep disruption are common comorbidities, these 
results may suggest a patient profile that may be most likely to 
benefit from MC or, at the very least, provide an impetus for  
further investigations with more rigorous experimental designs. 
Additional pharmacoeconomic research to identify the optimal 
MC dose, and route, which maximizes cost savings on other  
psychopharmacological agents is needed.

The dispensaries for MC distribution are largely disconnected 
from the rest of the healthcare infrastructure. They are not cur-
rently eligible to contribute data to prescription drug monitoring 
programs and information about MC is maintained outside the 
electronic medical records system. Although this is partially an 
understandable by-product of marijuana’s current federal status 
as a Schedule I drug, there are clear implications of MC use for 
patient care and healthcare providers should be fully aware of 
which patients are using MC. There are stereotypes about mari-
juana users (Bottorff et al., 2013). A drug test that is positive for 
THC may have consequences for employment or driving privi-
leges. Patients, especially those employed full-time, may be 
(rightfully or otherwise) concerned that disclosure of their MC to 
healthcare providers could be revealed to insurance companies 
and employers. Although patients were more likely to disclose 
their MC to their PCP than their employer, they were less likely 
to provide this information to their physician than to their spouse, 
family, or friends. If the legal status of cannabis changes (i.e. 
non-Schedule I), we are cautiously optimistic that this could 
facilitate communication regarding MC.

Some comments on the sample are noteworthy. There are cer-
tain groups where MC may not be appropriate including adoles-
cents, pregnant women, and people with psychosis. As MC has 
been employed to stimulate appetite in HIV/AIDS patients, we 
were interested in the body weight of our primarily chronic pain 
participants. Perhaps surprisingly, our sample contained an equiv-
alent portion with BMIs that met the criteria for overweight/obese 
(65.9%) as has been identified in the general adult US popula-
tion (69.0%) (Ogden et al., 2014). Dispensary members are 

disproportionately male (Fairman, 2016) but the females slightly 
exceeded males as participants. Participants in this investigation 
were primarily (76.9%) non-smokers of cigarettes which is about 
the same as national data (79.2%) (Center for Behavioral Health 
Statistics and Quality, 2015). Cannabis indica strains generally 
have higher concentrations of THC, and THC to cannabidiol 
ratios, than C. sativa strains (Hillig and Mahlberg, 2004) and this 
sample preferred C. indica by a 2:1 ratio. This study was con-
ducted with participants from three states, primarily Maine and 
Vermont but also including some from Rhode Island. As each 
state has their own MC system including their own qualifying 
conditions, samples obtained from one state (e.g. California) may 
not be to equivalent to those from another. Maine was the first 
state east of the Mississippi to legalize MC and recreational mari-
juana is condoned in a portion of the largest city in the state (South 
Portland). Even within New England, patients from Vermont 
believed their healthcare providers were more supportive of their 
decision to use MC and were more likely to share information 
about their MC use with other healthcare providers. One possibil-
ity for these state differences is that there have been more continu-
ing education opportunities for providers regarding the risks and 
benefits of MC in Vermont. A retrospective design does not allow 
for inferences of causal relationship. It is possible that this self-
selected patient group deciding to use MC may be motivated to 
live healthier. Therefore, the reported reduction in other pharma-
ceuticals and alcohol could be psychologically driven and not 
only, or exclusively, due to pharmacodynamic factors. Finally, 
MC patients were not queried about the substitution effect for spe-
cific agents (e.g. hydrocodone or buprenorphine) or doses. 
Additional prospective pharmacoepidemiological research 
(Haroutounian et al., 2015) employing electronic medical records 
is needed to provide this important information.

In conclusion, there are some limitations to this report and 
future directions. Some items that focused on the substitution 
effect targeted standard drug classes (e.g. pain and opioids, 
depression and antidepressants) whereas others, where multiple 
drug classes are commonly utilized (e.g. sleep and migraine), did 
not. The survey was designed to be interpretable by the general 
public and the data should be interpreted with this caveat in mind. 
Further research employing medical or pharmacy records is 
needed to further quantify changes following MC in the use of 
specific agents. This investigation identified a reduction in opi-
oids when used primarily for chronic pain. Additional study is 
needed to determine whether the same magnitude of decrease 
would be identified in other populations (e.g. patients addicted to 
opioids attempting to wean off methadone or buprenorphine). 
Finally, this cross-sectional, retrospective online study is suscep-
tible to a selection bias and these findings, although robust, may 
not generalize to patients outside of New England, who have lim-
ited internet access, or who procure their MC from outside of the 
dispensary systems and, although suggestive, should not form the 
basis for modifying clinical practice. Given the complex legal 
and cultural atmosphere surrounding this topic, further investiga-
tions on the substitution effect and medical communication 
which employ longitudinal designs could inform public policy.
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An Analysis of Applicants Presenting to a Medical Marijuana
Specialty Practice in California
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Abstract
For more than a decade, medical marijuana has been at the forefront of the marijuana policy
debate in the United States. Fourteen states allow physicians to recommend marijuana or provide a
legal defense for patients and physicians if prosecuted in state courts; however, little is known
about those individuals using marijuana for medicinal purposes and the symptoms they use it for.
This study provides descriptive information from 1,655 patients seeking a physician’s
recommendation for medical marijuana, the conditions for which they seek treatment, and the
diagnoses made by the physicians. It conducts a systematic analysis of physician records and
patient questionnaires obtained from consecutive patients being seen during a three month period
at nine medical marijuana evaluation clinics belonging to a select medical group operating
throughout the State of California. While this study is not representative of all medical marijuana
users in California, it provides novel insights about an important population being affected by this
policy.

I. INTRODUCTION
As of December 2010, 15 states and the District of Columbia provide allowances for
medical marijuana (National Conference of State Legislatures, 2010).1 There is a small
literature about whether these laws influence the overall demand for marijuana (Gorman and
Charles, 2007; Pacula et al., 2010), and a tremendous amount of discussion about how
medicinal marijuana is distributed, especially in California (see e.g., Hoeffel, 2010a; 2010b).
What remains largely missing from the literature and policy discussions is a good
understanding of the individuals who seek a medical allowance for marijuana.

This paper helps fill this gap by systematically evaluating the characteristics, ailments, and
medical histories of a large group of applicants seeking a medicinal marijuana
recommendation. Data are collected from medical charts and doctor interviews with 1,655
individuals seen in June, July and August of 2006 from nine medical marijuana specialty
practices dispersed throughout California. The results provide some interesting insights as to
the characteristics of those seeking medicinal allowances nearly a decade after the policy
was introduced in California.

The remainder of this paper is organized as follows. In Section 2 we briefly review the
literature on the therapeutic value of cannabinoids, provide details of the specific allowances
provided for within California state law, and review previously published surveys of
populations of medical marijuana users. In Section 3 we discuss the methods that were used
in the current study, including our data collection procedures, and in Section 4 we present

1This excludes Maryland. While Maryland does allow those arrested for marijuana possession to use a medical necessity defense,
those found to be using for medical purposes are still convicted and can be fined up to $100.
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our results. A general discussion of these findings and the limitations of our study are
presented in Section 5.

II. BACKGROUND AND LITERATURE REVIEW
Research on the therapeutic value of cannabinoids

Cannabinoids are compounds related to tetrahydrocannabinol (THC) found in the cannabis
plant (phytocannabinoids), in animals (endocannabinoids), and synthesized in laboratories
(e.g., THC analogues, cannabinoid receptor agonists and antagonists) (Pertwee, 2006).
Cannabinoid receptors are found in all animals; in humans, cannabinoid receptors are
concentrated in the brain but are also found in other parts of the body.

The use of cannabis as a medicine originated thousands of years ago. After being introduced
to the West in the mid-nineteenth century, cannabis-based medicines were popular through
the early decades of the twentieth century (Grinspoon, 2005; Zuardi, 2006). The virtual
disappearance of cannabis-based medicines by the mid-1900s was due to the introduction of
new pharmaceuticals (e.g., aspirin, chloral hydrate, barbiturates) for the same conditions,
such as pain, migraines, menstrual cramps, and sedation, as well as the legal restrictions
associated with the 1937 Marijuana Tax Act (Fankhauser, 2002; Grinspoon).

The Institute of Medicine’s (IOM) 1999 report Marijuana and Medicine: Assessing the
Science Base, concluded that “Scientific data indicate the potential therapeutic value of
cannabinoid drugs, primarily THC, for pain relief, control of nausea and vomiting, and
appetite stimulation; smoked marijuana, however, is a crude THC delivery system that also
delivers harmful substances” (4). The report further noted that, “For the most part, the
logical categories for the medical use of marijuana are not based on particular diseases but
on symptoms…[that] can be caused by various diseases or even by treatments for diseases”
(IOM, 1999; pp. 137–138). Based on these findings, the panel recommended that “clinical
trials of cannabinoid drugs for symptom management should be conducted with the goal of
developing rapid-onset, reliable, and safe delivery systems” (4). In addition to focusing on
pain relief, control of nausea and vomiting, and appetite stimulation, the IOM report also
called recommended that clinical trials focus on the suitability of cannabinoid drugs to
address anxiety reduction and sedation.

Reviews published since the IOM report also highlight the potential therapeutic value of
cannabinoid drugs; however, few of the studies focus on inhaled marijuana. A review of 72
randomized, double-blind, placebo-controlled studies from 1975 to 2004 evaluating the
therapeutic effects of cannabinoids concludes that “Cannabinoids present an interesting
therapeutic potential as antiemetics, appetite stimulants in debilitating diseases (cancer and
AIDS), analgesics, and in the treatment of multiple sclerosis, spinal cord injuries, Tourette’s
syndrome, epilepsy and glaucoma” (Ben Amar, 2006). A more recent review focusing on
clinical studies published from 2005 to 2009 (Hazekamp and Grotenhermen, 2010)
concluded that cannabinoids have “therapeutic potential mainly as analgesics in chronic
neuropathic pain, appetite stimulants in debilitating diseases (cancer and AIDS), as well as
in the treatment of multiple sclerosis.” For both reviews, a minority of the trials evaluated
inhaled marijuana (six and eight studies, respectively). The others used a synthetic THC
isomer or analog for oral administration, or plant extract in oral or sublingual preparations.2

2Hazekamp and Grotenhermen included recent studies of nabilone, a prescription drug that is a THC analog. Skrabek et al. (2008)
performed a randomized, controlled trial to assess the benefit of nabilone on pain reduction and quality of life improvement in patients
with fibromyalgia. They found significant decreases in pain and anxiety. Similarly, Ware et al. (2010) concluded that nabilone “is
effective in improving sleep in patients with fibromyalgia and is well tolerated.” Finally, in a more recent observational study (Bestard
and Toth, 2010), nabilone was found to be as effective as gabapentin, a first line medication for peripheral neuropathy, in measures of
pain, sleep, depression and anxiety.
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In February 2010, the Center for Medicinal Cannabis Research (CMCR) at the University of
California San Diego submitted a report to the Legislature and Governor of California
describing five completed clinical trials with inhaled marijuana (Grant et al., 2010). Four
demonstrated pain relief effects in conditions secondary to injury or disease of the nervous
system (Abrams et al., 2007; Wallace et al., 2007; Wilsey et al., 2008; Ellis et al., 2009), and
one suggested a reduction of spasticity in multiple sclerosis (Corey-Bloom et al., 2008).

Medicinal Marijuana in California
In California, patients with a physician’s recommendation, along with their designated
caregivers and recommending physicians, are exempted from state criminal laws against
marijuana. Although provision and use remain illegal under federal law, U.S. Attorney
General Eric Holder made a statement in March 2009 suggesting that the federal
government would not target those who complied with state medical marijuana laws. This
was made more official in an October 2009 memo to U.S. Attorneys which noted that: “As a
general matter, pursuit of these priorities should not focus federal resources in your States on
individuals whose actions are in clear and unambiguous compliance with existing state laws
providing for the medical use of marijuana.”

The California medical marijuana law, passed through voter referendum (Proposition 215)
in 1996, permits the use of marijuana for “cancer, anorexia, AIDS, chronic pain, spasticity,
glaucoma, arthritis, migraine, or any other illness for which marijuana provides relief”
[emphasis added]. California Senate Bill 420, signed into law on October 12, 2003, named
additional ailments such as severe nausea, cachexia, seizures, and persistent muscle spasms
(regardless of whether they are associated with multiple sclerosis). In an effort to provide
better guidance to law enforcement agencies, SB 420 allowed patients and primary
caregivers to possess up to six mature plants (or 12 immature plants) and eight ounces of
marijuana; however, it granted local governments the authority to establish larger maximum
quantities.

Many of the early studies about medicinal marijuana users in California focused on
individuals with HIV or AIDS (e.g., Harris et al., 2000; Sidney, 2001; de Jong et al., 2005;
Prentiss et al., 2004). Based on analyses of several unpublished surveys of clients entering
cannabis buyer clubs in the San Francisco Bay Area, Gieringer (2002) found that the share
of clients that were AIDS and cancer patients declined after the passage of Proposition 215.
More recent research in California shows that medicinal marijuana patients are largely men
who present with pain and/or emotional/mental health concerns (O’Connell and Bou-Matar,
2007; Reiman, 2007; Reiman, 2009). An informal survey of several California medical
marijuana specialty physicians revealed that more than 95% of the pateints of each physician
were already “self-medicating” prior to the receipt of their recommendation, leading
Mikuriya et al. (2007) to conclude that the physicians were really “approving” the medical
use of marijuana as opposed to “recommending” it.

III. DATA AND METHODS
The data used in this study come from medical records of 1,745 applicants consecutively
presenting to one of nine MediCann clinics located in large and small cities throughout
California.3 The sample is based on visits in June, July, and August 2006, roughly ten years
after the original law was enacted. Medical charts were reviewed and data entered within a
few weeks of the visit. Our final sample excludes 90 individuals who are either missing
diagnosis information (N=35) or did not report using marijuana before seeking a

3Since 2006, MediCann has expanded to 21 locations throughout California.
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recommendation (N=55).4 There are no statistically significant differences in terms of age,
race/ethnicity, and gender between those included and excluded in the analysis sample.

We drew on consecutive visits from all nine clinics in hopes of approximating a
representative sample of applicants seeking recommendations at these medical marijuana
specialty practices. The sample is not generalizable to all individuals applying for a medical
marijuana recommendation as it only represents those individuals selecting this particular
network of physicians.

In general, the MediCann policy was to provide a 12-month recommendation to those with
an acceptable medical condition who had supporting medical record documentation.5 Those
without medical record documentation received a provisional three-month recommendation
conditional upon them providing the MediCann physician with a copy of the relevant
supporting medical record, or, if not currently under the care of a medical professional,
seeking care and providing those records. Applicants were only denied if they did not report
having an eligible medical condition or if they refused to be under the care of a medical
professional. For our sample the denial rate was less than 2%.

MediCann’s medical records include two standard forms specifically created for MediCann.
One form is filled out by the applicant and includes demographic information, medical
history, and marijuana use history. The second form is filled out by the evaluating physician
and contains clinical information related to the health problem and symptoms for which the
applicant is seeking help. Clinic physicians relied on medical histories, physical exams, and
the supporting medical documents when they assigned diagnoses. The supporting medical
documents included laboratory and radiological evaluations to validate applicant claims of
use of marijuana for relief of symptoms due to a medical condition. Over two-thirds of
applicants (67.8%) brought medical record documentation with them at the time of the visits
analyzed in our study.

In light of the limited information on this population of interest, we examine simple means
or sample proportions for several variables of interest, including patient characteristics and
stated therapeutic needs, physician diagnoses, and medical history. Results are provided for
the entire sample and then broken down by gender.

IV. RESULTS
Applicant Characteristics

Applicant demographic information is shown in Table 1 both for the full sample and by
gender, since almost 73% of the applicants seeking a recommendation were male. This is
not much different than the share of those in the 2006 National Household Survey on Drug
Use and Health who reported purchasing marijuana in the previous month (70%). Female
applicants seeking recommendations were, on average, older and more likely than men to be
African American, have some college education, have Medicaid (MediCal) health insurance,
or to be unemployed and disabled (19.5% of women reported being unemployed due to
disability). In general, those seeking recommendations were insured (73.0% currently
insured, of whom 24.2% were covered through Medicare or Medicaid), have at least a high
school degree (only 8.8% have less than a high school degree), and are generally employed
(68.7%).

4While in many ways the applicants who report not using marijuana prior to seeking this recommendation are perhaps the most
interesting, there are an insufficient number of these individuals in our sample for robust comparisons.
5Qualifying patients would be given a recommendation and would be reassessed periodically to review the course of treatment and
any new information about their health, as well as to monitor response to treatment as indicated by a decrease in symptoms, an
increase in level of function, or an improvement in quality of life.
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As for the age distribution, at least half of the population seeking medical recommendations
through this physician group was over the age of 35. For comparison, the median age for
those 18 and older in the 2006 NSDUH who reported purchasing marijuana in the previous
month was in the 26–29 year old category (those over 21 are placed into age categories).

Applicants’ Self Reports of the Therapeutic Benefits of Marijuana
In light of the IOM’s argument that the “logical categories for the medical use of marijuana
are not based on particular diseases but on symptoms (IOM; pp. 137–138), we examined the
self-reported therapeutic benefit received from marijuana and the symptoms it helped
relieve. Applicants were asked “Which of the following best describe the therapeutic benefit
you receive from medicinal cannabis? (Check the most important reasons you use
cannabis.)” The results are presented in Table 2.

Applicants most frequently reported using medical marijuana for pain relief (82.6%),
improved sleep (70.6%), and relaxation (55.6%). The next most frequently reported benefits
included relief of muscle spasms (41.3%), headache (40.8%), relief of anxiety (38.1%),
improved appetite (38.0%), relief of nausea and vomiting (27.7%), and relief of depression
(26.1%). Half the applicants (50.8%) reported using marijuana as a substitute for
prescription medication and 13.2% reported using marijuana as a substitute for alcohol.

Interestingly, women were statistically more likely than men to report that they used
marijuana to relieve most of the indications listed, including headaches, anxiety, nausea,
depression, panic, and medication side-effects. The only indication for which men were
more likely than women to report use of marijuana was to help with focus. One in four men
reported that marijuana improved focus.

Physician Diagnosis
Table 3 presents the highest frequency diagnoses and the diagnoses specifically listed in the
Compassionate Use Act. Recall that treating physicians make their diagnoses based on a
review of applicant’s history, the medical records from treating physicians (in two-thirds of
the cases), and on their own physical examination. Evaluating physicians were then asked to
“circle only diagnoses related to patient’s medicinal marijuana use” from a list of
162diagnoses.

In general, chronic pain disorders were the most common diagnoses made by physicians,
with nearly 60 percent (58.2%) of applicants being diagnosed with some sort of
musculoskeletal or neuropathic chronic pain condition. Low back pain was diagnosed for
over one quarter (26.2%) of patients seen during this three month period, with lumbar and
cervical degenerative disc disease (together 21.8%) and arthritis (18%) the next most
common diagnoses in the chronic pain group. Mental health disorders were the next largest
group of diagnoses made (22.9%), followed closely by sleep disorders (21.3%). Diagnoses
in the grouping “neurological disorders,” including migraine and other headache, were made
in 16.6% of applicants. Only 3% of the applicants were diagnosed with either cancer or
HIV/AIDS.

Previous Treatments and Physician’s Recommendations for Additional Treatment
Because self-reported information was collected from applicants and most provided medical
documentation from their treating physician that could be reviewed by the evaluating
physician, it was possible to consider the extent to which previous therapies had been used
to cope with or treat the primary symptoms for which they were seeking a medical
allowance. In Table 4 we provide a list of therapies or approaches that were previously tried
or currently being used. Almost half of the applicants (47.6%) reported taking prescription
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medication at the time of their evaluation, and nearly 4 out of 5 (79.5%) reported having
taken prescription medication in the past for their problems. As chronic pain was the leading
diagnosis for which marijuana was being recommended, we were curious to see what
percent of applicants had used opioids or opiate medication to deal with their problem. On
the physician evaluation form, evaluating physicians were asked to check yes or no if the
applicant was currently using or had used in the past opioids or opiate medication prescribed
by another physician for their chronic pain. Evaluating physicians determined that almost
half of all applicants (48.0%) experiencing chronic pain either currently or in the past had
been prescribed opioids or opiate medication.

Non-prescription therapies tried by applicants seeking medicinal marijuana allowances
included physical therapy (48.6%), chiropractic services (37.2%), surgery (21.9%),
psychological counseling (20.7%), and acupuncture (19.6%). Thus, these data do not
suggest that applicants immediately seek marijuana recommendations as the first strategy to
deal with their symptoms. In many cases, these individuals tried more traditional forms of
medicine.

V. DISCUSSION
This study provides descriptive information from 1,655 applicants seeking a physician’s
recommendation for medical marijuana in California, the conditions for which they sought
treatment, and the diagnoses made by the physicians. The most common diagnoses reported
were for chronic pain, mental health conditions (primarily anxiety and depression), and
sleep disorders (insomnia). For physicians who make medical marijuana recommendations,
the risk of being deceived is not dissimilar to the risk of deception faced by those who
prescribe oxycodone and other painkillers; however, those prescribing the latter can limit the
number of pills and refills.6 For medical marijuana, existing laws and policies only allow
physicians to distribute recommendations, they cannot control the number of purchases,
what is purchased (e.g., % THC or other cannabinoid content), where it is purchased, or the
route of administration (e.g., inhale smoke or vapor, ingest an edible, apply topically).

The majority of applicants reported that they tried other therapies, including prescription
drugs, to manage their symptoms prior to seeking the medicinal allowance. Fifty percent of
the sample reported that they used marijuana as a substitute for prescription medicine. This
is consistent with other studies (e.g., Reiman, 2007; 2009) and raises important questions
about the specific drugs they are replacing. Future research with this population should
focus on previous and concurrent prescription medication use to examine claims that
marijuana enables people to reduce or eliminate their use of prescription medications. These
data could also be useful for understanding whether there could be cost-savings associated
with substituting certain prescription medicines with marijuana.

This also raises the issue about whether the legalization of marijuana for non-medicinal
purposes would influence the consumption of prescription drugs. Not only would
legalization increase availability and reduce the price of marijuana (Kilmer et al., 2010), but
the reduced stigma may increase the likelihood that some individuals try it for medicinal
purposes. It could also be the case that doctors may be more willing to discuss marijuana use
with patients if it was not prohibited.

Less than 5% of the applicants in our sample were diagnosed with HIV/AIDS, cancer, or
glaucoma. While these were not the only diseases/conditions discussed when Proposition

6However, doctors prescribing oxycodone cannot prevent patients from crushing the pill to deactivate the time-release functionality
and then snorting or injecting it.
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215 was on the ballot, they did receive a lot of attention. This is not surprising; we would
expect the number of applicants presenting with HIV/AIDS, cancer, or glaucoma to be
relatively low compared to the number presenting with pain, anxiety, and insomnia, due to
the relative prevalence of these conditions in the general population. However, it is also
important to note that many of those receiving recommendations did so for conditions other
than those listed by the IOM (pain relief, control of nausea and vomiting, and appetite
stimulation).

Finally, the age profile observed in the sample of applicants is intriguing, especially when
compared with those who report purchasing marijuana in the previous month in the 2006
NSDUH. One should not assume the larger median age for these applicants is statistically
meaningful in light of the potential non-representativeness of our sample and the fact that it
is drawn exclusively from California. However, if these age differences appear in future
studies, it could offer important insights about age-related risk aversion and/or age-specific
access to distribution networks—each with different policy implications. Thus, future work
should explore the robustness of these differences and consider their implications for policy.

We conclude by reminding readers that we did not examine randomly-selected
representative sample of all individuals in California seeking a medical recommendation for
the use of marijuana. We were merely able to collect data from a sample of individuals who
presented themselves within a three month window to a group of doctors that they most
likely expected would be willing to provide them with a recommendation. The applicants
receiving recommendations from these doctors may differ from those in the general
population in important ways that we are unable to know. As applicants receiving physician
recommendations are not required by law to register with county or state health officials, we
have no way of knowing the extent to which the population served by this particular
physician group might differ from that served by other medical marijuana specialists or by
primary care physicians. Knowledge about the number and type of individuals that receive
recommendations from other specialists or from primary care physicians would improve our
understanding medical marijuana users in California.

Since California law allows for medical marijuana use for any “illness for which marijuana
provides relief,” we have an enormous opportunity to further our understanding of the risks
and benefits of marijuana with careful questioning of some of the thousands of patients
willing to discuss their use of marijuana. Detailed information about the doses, frequency,
methods, and forms of marijuana consumed, as well as information about past and present
alcohol, illicit drug, and prescription drug consumption would be of great interest.
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Table 1

Characteristics of applicants seeking physician recommendations for medical marijuana

All Females Males P-value

N=1655 N=452 N=1203

Male 72.7% -- -- --

White 58.5% 60.0% 58.0% 0.477

Hispanic 14.5% 13.1% 15.0% 0.305

Black 10.9% 14.2% 9.7% 0.010

Native American/Asian 6.9% 5.3% 7.6% 0.108

Mixed race or other 8.9% 8.0% 9.3% 0.393

12–18 years old 0.2% 0.0% 0.2% 0.288

18–24 years old 17.8% 12.6% 19.8% 0.001

25–34years old 27.9% 26.8% 28.3% 0.546

35–44 years old 21.8% 19.9% 22.5% 0.251

45–54 years old 19.3% 26.1% 16.8% 0.000

55+ years old 13.0% 14.6% 12.4% 0.232

Not a high school grad* 8.8% 8.6% 8.9% 0.866

High school graduate* 42.5% 35.7% 45.1% 0.001

Some college* 27.1% 31.0% 25.6% 0.031

College graduate* 21.6% 24.7% 20.4% 0.064

Employed 68.7% 60.4% 71.8% 0.000

Disabled 15.5% 19.5% 14% 0.006

Previous military service 10.5% 2.1% 13.6% 0.000

Currently insured 73.0% 78.2% 71.1% 0.004

 Worker’s comp 3.5% 2.9% 3.7% 0.394

 MediCare 9.2% 11.9% 8.2% 0.020

 MediCal 15.0% 21.7% 12.6% 0.000

 Private 42.4% 41.4% 42.7% 0.619

 Veterans Administration 3.2% 2.0% 3.7% 0.086

Notes: Missing employment/disability data for 3 applicants, insurance information for 13 applicants, education information for 51 applicants, and
military information for 86 applicants. Education variables denote highest level obtained.
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Table 2

Self report of therapeutic benefits of medical marijuana

All Females Males P-value

N=1655 N=452 N=1203

To relieve:

 Pain 82.6% 82.7% 82.5% 0.924

 Spasms 41.3% 44.2% 40.1% 0.132

 Headache 40.8% 49.3% 37.6% 0.000

 Anxiety 38.1% 51.1% 33.3% 0.000

 Nausea 27.7% 44.9% 21.3% 0.000

 Depression 26.1% 35.4% 22.6% 0.000

 Cramps 19.0% 33.4% 13.5% 0.000

 Panic 16.9% 27.2% 13.1% 0.000

 Diarrhea 4.8% 4.9% 4.7% 0.913

 Itching 2.7% 1.1% 3.3% 0.013

To improve:

 Sleep 70.6% 69.0% 71.2% 0.397

 Relaxation 55.6% 60.2% 53.9% 0.023

 Appetite 38.0% 35.0% 39.2% 0.117

 Focus 23.3% 19.7% 24.6% 0.035

 Energy 15.5% 17.7% 14.7% 0.135

To prevent:

 Anger 22.7% 21.9% 22.9% 0.653

 Medication side effects 22.6% 27.0% 20.9% 0.009

 Involuntary movements 6.2% 7.3% 5.8% 0.266

 Seizure 3.0% 3.8% 2.7% 0.239

As a substitute for:

 Prescription medicine 50.8% 51.1% 50.7% 0.885

 Alcohol 13.2% 11.3% 13.9% 0.164
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Table 3

High frequency diagnoses and diagnoses listed in Proposition 215 and SB 420

All Females Males P-value

N=1655 N=452 N=1203

Musculoskeletal and neuropathic chronic pain

 Low back pain 26.2% 20.4% 28.4% 0.001

 Arthritis 18.0% 17.0% 18.4% 0.529

 Lumbar degenerative disc disease 15.6% 16.6% 15.3% 0.518

 Muscle spasm 11.7% 9.5% 12.5% 0.095

 Cervicalgia 8.9% 11.7% 7.9% 0.015

 Cervical degenerative disc disease 6.2% 6.2% 6.2% 0.976

 Peripheral neuropathy 5.8% 8.8% 4.7% 0.001

 Fibromyalgia 1.6% 4.0% 0.7% 0.000

 Spasticity 0.2% 0.0% 0.2% 0.288

 Any of these chronic pain ICDs 58.2% 57.3% 58.5% 0.654

Mental disorders

 Anxiety disorders 18.7% 28.5% 15.0% 0.000

 Depression 9.3% 14.2% 7.5% 0.000

 Bipolar disorder 2.5% 4.9% 1.7% 0.000

 Attention deficit disorder 3.1% 2.0% 3.6% 0.100

 Any of these mental disorder ICDs 22.9% 33.6% 18.9% 0.000

Sleep disorders

 Persistent insomnia 13.5% 13.9% 13.4% 0.769

 Insomnia due to pain 8.0% 8.4% 7.9% 0.734

 Any of these sleep disorder ICDs 21.3% 21.9% 21.1% 0.727

Gastrointestinal disorders

 Nausea and vomiting 7.4% 9.5% 6.6% 0.041

 Anorexia 4.6% 4.4% 4.7% 0.842

 Abdominal pain 2.9% 4.9% 2.2% 0.004

 Gastritis and GERD 2.5% 4.0% 1.9% 0.016

 Irritable bowel syndrome 1.1% 0.4% 1.3% 0.121

 Any of these gastrointestinal disorder ICDs 13.3% 16.6% 12.1% 0.015

Neurologic disorders

 Migraine headache 9.2% 16.2% 6.7% 0.000

 Other headache 6.5% 6.6% 6.5% 0.910

 Seizure 1.4% 1.5% 1.3% 0.735

 Multiple sclerosis 0.6% 1.1% 0.4% 0.106

 Any of these neurologic disorder ICDs 16.6% 24.8% 13.5% 0.000

Gynecologic disorders

 Dysmenorrhea 7.7%
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All Females Males P-value

N=1655 N=452 N=1203

 Endometriosis 1.8%

 Any of these gynecologic disorder ICDs 9.3%

Other

 HIV/AIDS 1.6% 0.9% 1.9% 0.142

 Cancer 1.5% 2.4% 1.1% 0.040

 Glaucoma 1.3% 1.1% 1.3% 0.717

Note: Does not include all ICD9s, and excludes those that were written in.
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Table 4

Previous treatments and physician’s recommendations for additional treatment

All Females Males P-value

N=1655 N=452 N=1203

Other treatment modalities applicants tried for medical conditions

 Current prescription medication 47.6% 57.1% 44.2% 0.000

  1–2 prescriptions 36.7% 36.1% 37.0% 0.727

  3–5 prescriptions 4.4% 9.1% 2.7% 0.000

  6+ prescriptions 6.5% 11.9% 4.5% 0.000

 Previous prescription medication 79.5% 86.5% 76.8% 0.000

 Past or current RX for opioids for pain 48.0% 52.3% 46.4% 0.040

 Physical therapy 48.6% 54.4% 46.5% 0.004

 Chiropractic 37.2% 42.3% 35.2% 0.009

 Surgery 21.9% 22.3% 21.8% 0.804

 Psychological counseling 20.7% 33.4% 16.0% 0.000

 Acupuncture 19.6% 26.8% 16.9% 0.000

 Therapeutic injection 15.0% 21.5% 12.6% 0.000

 Other types of treatment 8.6% 11.1% 7.7% 0.032

Referrals for further evaluation and treatment

 Primary care provider 22.4% 22.6% 22.3% 0.900

 Medical specialist 16.2% 16.2% 16.2% 0.977

 Physical therapy 8.2% 7.1% 8.6% 0.327

 Chiropractor 6.5% 3.8% 7.5% 0.006

 Psychological counseling 5.6% 7.1% 5.0% 0.098

 Acupuncture 1.8% 2.2% 1.6% 0.382

 Homeopathy 0.2% 0.2% 0.2% 0.815

 Biofeedback 0.1% 0.0% 0.1% 0.540
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Hemp for Headache:
An In-Depth Historical and Scientific Review

of Cannabis in Migraine Treatment
Ethan Russo

ABSTRACT. Cannabis, or ‘‘marijuana,’’ has been employed in various
forms throughout the millennia for both symptomatic and prophylactic
treatment of migraine. This document examines its history of medicinal
use by smoking and other methods in ancient cultures, including the
Chinese, Indian, Egyptian, Assyrian, Greek and Roman, as well as in
the Islamic world, and its subsequent adoption by Renaissance and
Industrial Age Europeans.

The most prominent physicians of the age in the century between
1842 and 1942 preferred cannabis to other preparations in migraine
treatment, and it remained part of Western pharmacopoeias for this
indication throughout the period. The writings of this era are examined
in great detail in an effort to emphasize useful medical documentation
that has subsequently been forgotten.

In modern times, ethnobotanical and anecdotal references continue
to support the efficacy of cannabis for headache treatment, while
biochemical studies of THC and anandamide have provided scientific
justification for its use via anti-inflammatory, serotonergic and dopa-
minergic mechanisms, as well as by interaction with NMDA and en-
dogenous opioid systems. These are examined in detail.

The author feels that this collective evidence supports the proposi-
tion that experimental protocols of cannabis usage in migraine treat-
ment should go forward employing modern controlled clinical trials.
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INTRODUCTION

Throughout medical history, drugs of choice for various indications
have changed by the decade, or in recent times, annually. Once having
fallen out of favor, few drugs ever resume a favorable opinion. Only a
handful has remained popular for decades.

Modern physicians are not cognizant of the prominence that canna-
bis preparations once held in the practice of medicine. Its departure
from Western formularies was due in part to problems with quality
control, but more particularly to political biases. As has been recently
stated (Notcutt, Price, and Chapman 1997, p. 551), ‘‘Unfortunately,
almost no clinical research into the use of cannabinoids for pain relief
has taken place, primarily because of the legal difficulties in conduct-
ing such trials in patients.’’

Despite its reputation as a ‘‘drug of abuse,’’ far more dangerous
medications than cannabis remain in our formularies because of their
specific medical indications. Thus, we retain opiates for analgesia,
amphetamines for treatment of narcolepsy and attention deficit hyper-
activity disorder, etc. Thalidomide, which was banned due to its tera-
togenic effects, may be revived as a mainstream cancer chemothera-
peutic with appropriate safeguards. Even the leech is once more a
therapeutic and research tool.

This review will examine the history of cannabis use for headache
treatment, along with its scientific basis and possible future as a
‘‘new’’ therapeutic agent. It represents a more in-depth attempt at
covering this topic as compared to prior publications (Russo 1998;
Russo 2001). A recent purported ‘‘comprehensive review’’ of medical
marijuana provided only one brief paragraph on migraine (Gurley,
Aranow, and Katz 1998), with no early historical data documenting
the extensive use of cannabis in migraine treatment.

The current narrative is divided into sections: The Ancient and
Classical Worlds, Middle Ages and Islamic World, Renaissance Eu-
rope, Industrial Age Western Medical Usage, Modern Ethnobotanical
Data, and Recent Research on Cannabis and Cannabinoids. Discus-
sion will focus on issues of headache and analgesia, while that on
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political issues will be cited only as pertinent. Safety issues with
respect to cannabis have been discussed briefly in a prior publication
(Russo 1998). Reviews may be found in the following (Ashton 1999;
Hall, Solowij, and Lemon 1995; Zimmer and Morgan 1997). Exten-
sive bibliographies on cannabis have been published by the United
Nations (1965), Gamage and Zerkin (1969), Waller et al. (1976), and
Abel (1979). Excellent reviews of ‘‘medical marijuana’’ appear in the
literature by Mikuriya (1969; 1973), Grinspoon and Bakalar (1997),
Mathre (1997), Zimmer and Morgan (1997), British Medical Associa-
tion (1997), Zimmermann, Bayer, and Crumpacker (1998), Rosenthal,
Gieringer, and Mikuriya (1997), and the Institute of Medicine (Joy,
Watson, and Benson 1999).

THE HISTORY AND ETHNOBOTANY OF CANNABIS
IN HEADACHE TREATMENT

Archeological records substantiate a longstanding mutual associa-
tion of man and cannabis. It is a member of the plant family, Cannaba-
ceae, with botanical origin in Eastern or Central Asia (de Barge 1860;
Candolle 1886). Subsequent authors have often felt that no truly wild
hemp exists at this time, and that all modern strains derive from
cultivated forebears whose feral ancestor is now lost. Modern analysis
has placed the center of diversity for cannabis in Central Asia, possi-
bly in the Pamir plain (Camp 1936), border regions of Kazakhstan,
Mongolia, Northwest China and the Russian Far East (Bouquet 1950),
or in the Himalayan foothills (Sharma 1979).

The number of species in the Cannabis genus remains controver-
sial. Some botanists retain all members as one polymorphic species,
while others (Emboden 1981; Schultes and Hofmann 1980; Schultes
et al. 1974) have exhaustively documented three species: sativa, indi-
ca, and ruderalis. All specimens contain the psychoactive chemical
delta-9-tetrahydrocannabinol (THC) to some degree, generally indica
being most potent, and ruderalis least. Additional taxonomic data of
interest, particularly with reference to drug strains/species in Afghani-
stan (C. afghanica), ratios of cannabis components tetrahydrocanna-
binol (THC) to cannabidiol (CBD), and possible true wild plants, is
discussed a book by Clarke (1998).
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Ancient and Classical Worlds

It is claimed that cannabis use occurred in central Europe by the
Bylony culture as much as 7000 years ago (Kabelik, Krejei, and Santa-
vy 1960). Physical evidence for its early employment in 1896 in
Wilmersdorff (Brandenburg), Germany in the form of a funerary urn
that contained cannabis leaves and fruit (Busse 1897), subsequently
dated to the 5th century BCE (Andrews and Vinkenoog 1967; La
Barre 1980). According to Ames (1939), Hartwich (1911) interpreted
the urn contents to represent early use as an inebriant.

China

Use of cannabis fibers to make hemp has been documented as early
as 4000 BCE in China by Carbon-14 dating (Li 1974), and has been
maintained continuously up to the present day. Its seed grain was an
ancient human foodstuff, which may have lead to an early recognition
of its medicinal use. The first records may occur in the Pên-tsao
Ching, a traditional herbal written down in the 1st or 2nd centuries, but
based on the oral traditions passed down from the Emperor Shên-nung
in the third millennium BCE. The text noted that the plant fruits ‘‘if
taken in excess will produce hallucinations (literally ‘‘seeing devils’’)
(Li 1974, p. 446). The chuan pictograph for cannabis, or Ma, is easily
recognized as harvested plants hanging inverted in a shed.

Julien (1849) submitted a controversial report of powdered canna-
bis use as an early surgical anesthetic in the early 2nd century.

Indications of cannabis for headache do not seemingly appear in
China until a later time (see Ethnobotany section).

India

The Atharva Veda of India, dated to between 1400 and 2000 BCE
referred to a sacred grass, bhanga, as an herb to allay anxiety (Indian
Hemp Drugs Commission 1894). The Sushruta Samhita cites medici-
nal references to cannabis dating to 600-400 BCE (Sushruta 1991).
Dwarakanath (1965) asserted that cannabis has been employed in folk
medicine from the 4th to 3rd centuries BCE. He noted Ayurvedic
preparations called Rasachandrika vati and Mahalakshmivilasa rasa,
said to contain cannabis indicated for (p. 17), ‘‘Diseases of the head
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including neuralgic headaches, haemicrania etc. (Shiroaroga) [term
for migraine].’’

Other authors stated (Muthu 1927) (p. 27), ‘‘The Hindus also used
the fumes of burning Indian hemp (Cannabis indica) as an anaesthetic
at a period of great antiquity . . .’’ and (Sanyal 1964, p. 61), ‘‘They
also used the fumes of burning Indian Hemps (Cannabis Indica) as an
anaesthetic from ancient times . . .’’

One controversy frequently discussed in literature on the subject
concerns the issue of whether actual smoking as a method of drug
delivery occurred in the Old World before the European ‘‘re-discov-
ery.’’ In a discussion of Indian drugs including cannabis, Walker
(1968) addressed the issue, citing many early medical works [such as
the Sushruta Samhita (Sushruta 1991)] and a variety of herbs, includ-
ing those with indication for headache.

A modern observation may address the relative dearth of archeolog-
ical evidence on the smoking issue. Clarke (1998, p. CS5) has de-
scribed and illustrated a technique whereby cannabis is sieved to pro-
duce resin powder which is hand rolled into a ‘‘snake’’ that may be
smoked without additional paraphernalia, and potentially leaving
nothing but ash.

Egypt

Although many authorities have claimed an absence of cannabis in
Ancient Egypt, Nunn (1996) cited six supporting experts that it was
employed (Mannische 1989; Ghalioungui 1987; Charpentier 1981;
von Deines and Grapow 1959; Faulkner 1962; Dawson 1934) as an
agent termed shemshemet, administered via oral, rectal, vaginal, and
local routes, and by fumigation.

Mannische (1989) also has cited evidence of cannabis use in An-
cient Egypt in the Pyramid Texts of the mid 3rd millennium BCE
Physical proof includes discoveries of hemp remnants in the tomb of
Akhenaten (Amenophis IV) around 1350 BCE, and cannabis pollen in
the tomb of Rameses II, who died in 1224 BCE.

Persia

The Zend-Avesta, the holy book of Zoroastrianism, which survives
only in fragments dating from around 600 BCE in Persia, alludes to
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the use of Banga in a medical context, which is identified as hemp by
Darmesteter (Zend-Avesta 1895).

Assyria

Medical use of cannabis in Ancient Assyria has been claimed in
numerous sources, though has remained controversial. Thompson
(Thompson 1924, 1949) documented 29 citations of cannabis in the
ancient Assyrian library of Ashurbanipal. These attested to cannabis’
analgesic and psychogenic effects by various methods including fu-
migation. Citations date to the second millennium BCE and pertain to
A. ZAL. LA in Sumerian, and azallû in Akkadian. Through philologi-
cal arguments the author concluded (Thompson 1924, p. 101), ‘‘The
evidence thus indicates a plant prescribed in AM [Assyrian manu-
scripts] in very small doses, used in spinning and rope-making, and at
the same time a drug used to dispel depression of spirits. Obviously, it
is none other than hemp, Cannabis sativa, L.’’ Specifically (Thomp-
son 1949), hemp, or azallû, was employed to bind the temples (possi-
bly for headache?).

Israel/Judea/Palestine

Longstanding debate has occurred as to the veracity of cannabis use
in the Bible. Benetowa (1936) proposed its presence on a strong philo-
logical basis in a Polish/French paper. Her data was re-presented a few
decades later (Benet 1975, p. 40):

Both in the original Hebrew text of the Old Testament and in the
Aramaic translation, the word kaneh or keneh is used either alone
or linked to the adjective bosm in Hebrew and busma in Aramaic,
meaning aromatic. It is cana in Sanskrit, qunnabu in Assyrian,
kenab in Persian, kannab in Arabic and kanbun in Chaldean. In
Exodus 30:23, God directs Moses to make a holy oil composed
of ‘‘myrrh, sweet cinnamon, kaneh bosm and kassia.’’ In many
ancient languages, including Hebrew, the root kan has a double
meaning–both hemp and reed.

To expand on this base, the same etymological roots apply to the word
cannabis in Scythian and Latin, kannabis in Greek, canevas in Old
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French, quannab in Celtic, and canvas in English (cannabis hemp was
the original source for canvas material). Additionally, we see cáñamo
in Spanish, cãnhamo in Portuguese, chènevis in French, canapa in
Italian, khanapiz in old Germanic language, and konoplya in Russian.

Although the issue of its biblical presence has been hotly debated,
physical evidence of medicinal cannabis use in 4th century Israel/Pal-
estine was recently discovered (Zias et al. 1993).

Ancient Greece and Rome

The historian Herodotus, circa 450 BCE, described how a Central
Asian tribe called the Massagetae on Persia’s northeastern border
sought an altered state of consciousness as a group experience (Hero-
dotus 1998) (Book 1, Verse 202), with the smoke of the fruit of an
unidentified burning plant. Another passage (Book 4, verses 73-75) is
explicit in use of the word cannabis in description of a similar ritual
performed by the Scythian tribe somewhere north of the Black Sea.

In the 1st century of the Common Era, Dioscorides published his
Materia Medica, perhaps the first pharmacopoeia in the Western
World, describing the analgesic role of cannabis (Dioscorides 1968)
(3.165) (p. 390), ‘‘Cannabis is a plant of much use in this life for ye
twistings of very strong ropes, . . . but being juiced when it is green is
good for the pains of the ears.’’

In the 2nd century, the Greek physician Galen expounded on medi-
cal indications, mainly gastrointestinal (Brunner 1973), but also noted
of cannabis (Galen) (100.49, p. 350), ‘‘If consumed in large amounts,
it affects the head by sending to it a warm and toxic vapor.’’

Subsequently, Oribasius elaborated on this point (Oribasius 1997,
Book I, v. 32, p. 65), ‘‘The seed of hemp is difficult to digest and bad
for the stomach, causes headaches, and is unwholesome; it is some-
what heating.’’ These unsubstantiated side effect claims were to be
echoed by Middle Eastern and European authors for some 15 centu-
ries.

The Middle Ages and Islamic World

The medicinal use of cannabis as and herbal treatment or hashish
has been well documented in early Islamic texts (Lozano Camara
1997). Jabir ibn Hayyan observed a psychoactive effect in the Kitab
al-Sumum (‘‘Book of Poisons’’) in the 8th century (Lewis et al. 1971).
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In the 9th century, Sabur ibn Sahl, a Nestorean Christian physician
in Persia cited use of cannabis five times in his dispensatorium, Al-Aq-
rabadhin Al-Saghir (Kahl 1994, p. 68), the earliest known document
of Arabic pharmacology. According to Dr. Indalecio Lozano (personal
communication, 2000), ibn Sahl offered four recipes for compound
medicines containing cannabis. The third of these comprised a large
number of ingredients, and was used to treat a variety of aching pains,
specifically migraine and headache. He prescribed that the compound
medicine of many items (or theriac) be mixed with juice of cannabis
(ma al-sahdanay) and then should be instilled into the patient’s nostril.
This represents the earliest unequivocal, direct citation of cannabis use
for migraine that the author has been able to document. The prescrip-
tion dictates administration by a parenteral route, intranasally, which
circumvents the oral pitfalls of oral migraine treatment due to the
nausea, emesis, and gastroparesis of that disorder.

Abu Mansur ibn Muwaffak in 10th century Persia in his work Kitab
al-abniya ‘an haqa’iq al-adwiya (‘‘Book of the Foundations of the
True Properties of Remedies’’), described the use of cannabis fiber for
making rope, and the plant to treat headache according to two sources
(Lewis et al. 1971; Levey, 1973), although a translation of the German
text seems to echo Galenic warnings that it produced headache (Kob-
ert 1889).

Cannabis also figured in the medical writings of Avicenna (ibn
Sina) in the 10th century, wherein the inebriating effects of the plant
leaves were noted (Ainslie 1826), those of Simeonis Sethi, a Byzan-
tine scholar in the 11th century (Sethi 1868), and Maimonides in the
12th century (Meyerhof 1940; Maimonides 1979). Also in the 12th
century, Al-Biruni noted (Biruni 1973, p. 346), ‘‘Galen says: ‘The
leaves of this plant [Indian hemp = cannabis] cure flatus–Some people
squeeze the fresh (seeds) for use in ear-aches. I believe that it is used
in chronic pains.’ ’’

Throughout the Islamic Age, a definite ambivalence reigned con-
cerning cannabis pitting its medicinal effects against its inebriating
actions, which were arguably contrary to Muslim precepts. The first
known government sanction on cannabis occurred at the behest of
King al-Zahir Baybars at the close of the 13th century (Hamarneh
1957). Nevertheless, Umar ibn Yusuf ibn Rasul persisted in suggesting
cannabis for ear and head pain (Lewis et al. 1971).

Some centuries later, the use of an electuary named bars, or barsh,
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containing a variety of herbs with or without cannabis, swept the Arab
world. Though maligned, and outlawed, it retained numerous medical
indications, including treatment of persistent headache (Lozano Ca-
mara 1990).

The 17th century Persian medical text Makhzon-ul-Adwiya, or
Makhzan al-adwiya, described cannabis in its various preparations, as
an intoxicant, stimulant and sedative, but also (Dymock 1884, p. 605),
‘‘The leaves make a good snuff for deterging the brain . . .’’ This
source also recommended a poultice of its boiled roots (Kaplan 1969,
p. 175) ‘‘for allaying neuralgic pains.’’

Renaissance Europe

Hildegard von Bingen, the 12th century abbess, musician, and herb-
alist wrote of cannabis in her Physica, stating (Fankhauser 2001, p. 34):

Whoever has an empty brain and head pains may eat it and the
head pains will be reduced. Though he who is healthy and full of
brains shall not be harmed by it.–He who has an empty brain
shall be caused pain by indulging in hemp. A healthy head and a
full brain will not be harmed.

European awareness of the psychoactivity of cannabis was re-
kindled with the writings of Garcia da Orta, who visited India in the
16th century, and noted its sedative and appetite-stimulating properties
in his 1563 book (da Orta 1913).

Contemporaneously, Rabelais wrote of cannabis in his Gargantua
et Pantagruel, including an excellent botanical description of the plant
and its medicinal uses (Robinson 1946; Rabelais 1990). Prosper Alpi-
nus (Alpin 1980) visited Egypt in 1591 and documented the use of
cannabis as an inebriant and visionary drug.

Medicinal uses persisted in England. In 1640, in the Theatrum
Botanicum, The Theater of Plantes (Parkinson 1640), John Parkinson
indicated (p. 598), ‘‘The decoction of the roote is sayd to allay in-
flammation in the head, or any other part, the herbe it selfe, or the
distilled water thereof performeth the like effect;’’

Culpeper echoed similar wording in his famous herbal (Culpeper
1994, p. 183), ‘‘The decoction of the root allays inflammations of the
head, or any other parts; the herb or the distilled water of it, does the
same.’’ Other European documentation of psychoactive and medicinal
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usage of cannabis was provided by Ange de Saint-Joseph (Ange de
Saint-Joseph 1681), Berlu, in his 1690 book, Treasury of Drugs
(Flückinger 1879), Georg Everard Rumpf (Rumpf and Beekman
1981), Rheede (Rheede 1678-1692), Chardin (Chardin 1711), Engel-
bert Kaempfer in his Amoenitatum Exoticarum Politico-Physico-Med-
icarum (Dolan 1971; Kaempfer 1996), and Lemery (Lemery 1733).

In his book, Traité du Chanvre, Marcandier (1758) noted pertinent
inebriating and anti-inflammatory effects of cannabis (pp. 40-41), ‘‘Its
root, boiled in water, and smeared in the form of a cataplasm, softens
and alleviates joints of the fingers that are retracted, It is quite strong
against gout, and other swellings of nervous, muscular and tendinous
parts.’’[translation EBR]

Linnaeus cited these uses of Cannabis sativa in his Materia Medica
(Linné 1772, pp. 213-214), ‘‘narcotica, phantastica, dementans, ano-
dyna, repellens.’’ This supports the concept that earlier scientists un-
derstood not only the psychotropic properties of cannabis, but also
recognized its analgesic value. Bergius noted a distinction between the
psychoactive effects of cannabis grown in the Orient as compared to
European samples (Bergius and Hesselberg 1782).

After the Napoleonic campaign in Egypt, cannabis usage was popu-
larized through the literary works of Silvestre de Sacy (Sacy 1809),
and subsequently, Moreau (1845), Gautier (1846), and Baudelaire (1860),
patrons of Le Club des Hachichins.

Industrial Age Western Medical Usage of Cannabis

The medical use of cannabis, or what became known as ‘‘Indian
hemp’’ was reintroduced to the West, yet again, in 1839 (O’Shaugh-
nessy 1838-1840). His treatise on the subject dealt with the apparent
symptomatic and analgesic utility of a plant extract administered to
patients suffering from rabies, cholera, tetanus, and convulsions.

The earliest specific citation on cannabis use in headache treatment
in modern Western medicine seems to be from London (Clendinning
1843), shortly after Indian hemp came to England. He began experi-
ments in 1842 (p. 191), on a ‘‘medical man of forty-four;’’ one may
assume, Dr. Clendinning himself. In an initial assay before bed, he
slept six hours versus his usual three to four, and suffered no indiges-
tion, nor other bodily derangements. In a second trial (p. 192):
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Being frequently incommoded by rheumatic irritation in the
head, producing frightful dreams, troublesome nightmare, me-
grims [archaic word for migraine], headaches, &c., he took 20
minims of the tincture of hemp, with 3fs. spir. ammon. arom. at
bed time, and with effects similar in kind to those experienced on
the former occasion. He has since taken 3fs. of the tincture, with
ammonia, for a similar head affection, and with very satisfactory
effect.

Clendinning described his results of treatment with 18 patients,
three of whom suffered headaches. In each case, tincture of Indian
hemp provided relief, even in cases of morphine withdrawal (p. 209):

I have no hesitation in affirming that in my hand its exhibition
has usually, and with remarkably few substantial exceptions,
been followed by manifest effects as a soporific or hypnotic in
conciliating sleep; as an anodyne in lulling irritation; as an anti-
spasmodic in checking cough and cramp; and as a nervine stimu-
lant in removing languor and anxiety, and raising the pulse and
spirits; and that these effect have been observed in both acute and
chronic affections, in young and old, male and female.

In reply to the latter question, I should say that these useful,
and in several cases most salutary effects have been obtained
without any important drawback or deduction on account of
indirect or incidental inconveniences.

Back in India that same year, Shaw (1843, p.77) commented on a
patient who had been ‘‘in hospital frequently of late with cephalalgic
affections induced by intemperance.’’ A tincture of Cannabis indica
alleviated all his symptoms including an attack of cholera.

In Ireland, Donovan (1845) was effusive in his praise for the new
therapeutic tool, summarized results of his colleagues, then described
his own extensive trials, mainly in patients with neuropathic and mus-
culoskeletal pain (pp. 389-391):

The next case is that of a lady who laboured under a severe attack
of browach [read ‘‘browache’’], which for several days had come
on a nine o’clock in the morning, and went off about one. ‘‘The
pain (she described) was not sharp, but heavily intense, with a
slight throbbing.’’ She tried several remedies in vain; at length I
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directed her to take three drachms of tincture of the herb [canna-
bis], about one hour before the accession of the pain. The follow-
ing is her own account of the effects, written at may request:-
‘‘Although feeling giddy, and indisposed to exertion, I got up an
hour after taking the medicine, and went down stairs a little
unsteadily. During breakfast I felt my head occasionally nodding,
in that sudden way which one experiences while dozing in a
chair . . . I had next to no pain over my eye, yet was constantly
putting up my hand to where the pain had been; my reason as
constantly telling me the pain was gone. . . . finally, after dozing
a few minutes, awoke quite well about four o’clock. I have not
had any return or tendency to return of the pain.’’

Dr. Graves by accident saw this lady in the singular state
above described. Notwithstanding her apprehensions, she in a
day or two after called on me to inquire if she should take more
of the medicine, with a view to securing herself against a return
of the browach; but of course none was given her.

The next case was that of William Dunn, a stout peasant, living
near Slane, subject to a violent pain in the head, which attacked
him at intervals of about a month.

This gentleman was also administered tincture of Indian hemp resin.
He experienced a variety of unusual bodily sensations, some arguably
due to the prescription, others likely secondary to the migraine (p. 391):

‘‘. . . He thought his eyes would burst out of his head; and that he
would be bruised, and blown up the chimney. Every thing ap-
peared very bright. Then he would bet a few moments’ ease
when it would commence its rig again.’’ This lasted about three
hours and a half, during which the pain was not felt, but then
returned a little. Finally, he fell asleep; slept eight hours, and was
perfectly well, except that he was ‘‘weak and dull.’’ The poor
man’s alarm was so great that he sent for his priest; but this did
not prevent his coming to Dublin for another dose against his
next attack.

In neither case were the parties totally dissuaded from subsequent
pursuit of this new remedy on account of possible side effects. Dono-
van described two other cases pertaining to headache. In one, it was
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one of a constellation of symptoms relieved by cannabis. In the other
(p. 394):

The case of the Reverend R. H–11, is thus stated by himself: the
tincture of Indian hemp was prescribed for him by Dr. Aickin: ‘‘I
had so bad an attack of pain in the head (to which I have been
subject for some years), that I resolved to try your dose. The pain
was so acute at one side of the forehead, that it awoke me before
day-light, and continued unabated until about half an hour after I
took the Indian hemp, when the pain gradually died away. The
only effect produced beside this was a drowsiness which lasted
all the day, during the greater part of which I slept, with out at all
interfering with my night-sleep, which was, perhaps, rather im-
proved by it. I also remarked, that instead of having some re-
mains of the pain and weight in the head, as at other times, after a
severe attack the pain was gone completely, and left no uneasi-
ness after it.’’

Donovan summarized with the following comments (p. 399):

In the foregoing details, I have not made a selection of the suc-
cessful cases out of many, but have faithfully recorded all those
that come under my observation, of which the termination was
distinctly known. It may be seen that far more than the majority
of them were cured evidently by the agency of the hemp, and that
all the rest were more or less relieved.

That same year, two cases of chorea with headache were described
(Taylor 1845). One case was associated with mitral valvular disease,
(likely Sydenham’s post-streptococcal chorea), while the other might
have been due to that disease, trauma or functional causes. All head-
ache symptoms were alleviated by tid dosing with tincture of Canna-
bis indica.

Christison (1851) reviewed the topic of Indian hemp at length. In
addition to endorsing its benefits in treating tetanus, and augmenting
labor, he reported marked benefit in treatment of neuralgic pain, which
many authors of the time conceived of as including migraine.

In 1855, G. Martius published a German essay with an extensive
bibliography of medicinal properties of cannabis (Martius 1855).

In 1860, an American doctor stated (Owen 1860, p. 281), ‘‘Canna-
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bis Indica, when properly administered in small doses, serves to
strengthen the constitution, affords an increase of mental activity, and
increase of appetite, enables one to endure fatigue, alleviates pain . . .’’

Over the next decades, authorities recognized cannabis as helpful
for various conditions, including headache. John Russell Reynolds
was eventually to become Queen Victoria’s personal physician. He
reported his successes with Indian hemp (Reynolds 1868). Several of
his patients suffered headaches, whether due to migraine, syphilis, or
spasm, but all obtained benefit in his hands. One misused the prescrip-
tion Squire’s extract (p. 154):

A young lady, whose violent head-aches had been much relieved
by doses of gr. 1/3, repeated a dose too soon, felt almost immedi-
ate freedom from pain, and started with some friends to a white-
bait dinner at Blackwall. Unaccustomed to the steam-boat, to
whitebait, and to wine, she shortly began to be extremely lively
in conversation, then to ‘‘clip her words,’’ and suffer from confu-
sion of vision; but whether in this case the result was due to
previous head-ache, to the steam-boat, to whitebait, hock, or
Indian hemp, I could never satisfactorily determine.

In another case, there were no such misadventures (p. 19):

A young lady, age 19, of highly nervous temperament, but
with no evidences of hysteria, has suffered from attacks of hemi-
crania, of great severity, for a period of 18 months. Change of air,
various tonics, and alteratives have been tried without avail. The
attacks are of almost daily frequency, the general health has
become enfeebled, she dreads every kind of exertion and amuse-
ment for fear that it should induce the pain. Cannabis Indica was
given in gr. 1/3 doses, thrice daily, and after the second day the
attacks may be said to have completely ceased; for there have not
occurred more than two since that time, and these in each
instance arose from the sudden discontinuance of the medicine. It
is now more than 14 months, and no medicine has been taken for
the last eight.

Reynolds theorized (p. 160):

This medicine appears capable of reducing over-activity of the
nervous centres without interfering with any one of the functions
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of organic, or vegetal life. The bane of many opiates and seda-
tives is this, that the relief of the moment, the hour, or the day, is
purchased at the expense of to-morrow’s misery. In no one case
to which I have administered Indian hemp, have I witnessed any
such results.

Another contemporary citation is that of Anstie (1871, p. 190):

From 1/4 grain to 1/2 grain of good extract of cannabis, repeated
in two hours if it has not produced sleep, is an excellent remedy
in migraine of the young. It is very important in this disease, that
the habit of long neuralgic paroxysms should not be set up;

Richard Greene was widely recognized for advocating the prophy-
lactic treatment of migraine with daily doses of Cannabis indica. His
experience over two years caused him to label it (Greene 1872, p. 267)
‘‘nearly always productive of more or less benefit to the patient.’’ He
presented six case studies with impressive responses. The two least
responsive patients seemed to be non-compliant with the daily regi-
men. One, however, successfully treated acute migraine attacks with a
double dose of cannabis. The other incomplete response (p. 268)
occurred in an, ‘‘inveterate tea and coffee drinker [who] could by no
means be persuaded to give up the use of these wretched stimulants.’’
Thus, from an early date, Greene was able to note the effect known to
contemporary neurological practice as ‘‘analgesic rebound,’’ that is
the tendency of certain agents, when used habitually to perpetuate
rather than abrogate chronic headaches.

Overall, Greene stated of his case studies (pp. 269-270):

These will show that though Cannabis Indica may often fail to
cure, it scarcely ever fails to effect some improvement even in
the most apparently hopeless cases; . . . this drug may be taken
for very many months in comparatively large doses without pro-
ducing any unpleasant effects or in any way injuriously affecting
the economy. . . . As a rule, it will be sufficient to prescribe
one-third of a grain [of the alcohol extract] every night or every
night and morning, and it may be increased to two-thirds of a
grain. . . . In the above cases, however, no drug whatever was
used excepting the Cannabis Indica.
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In the same journal, Anstie (1872) also recommended Indian hemp
for acute migraine relief in a lecture on its treatment.

Liveing (1873) was the author of a popular book on migraine, but
failed to mention cannabis as a treatment modality. Despite positive
review the next year (Allbutt 1874), the following criticism was of-
fered (p. 319), ‘‘If we discover anything lacking in this book it is in
this chapter [on migraine treatment], where Dr. Living, instead of
being always better informed than ourselves, seems scarcely more
than abreast of the general knowledge on the subject.’’ Allbutt then
proceeded to fill in the gaps on treatments that deserved greater inves-
tigation and endorsement, ‘‘Nitrite of amyl is one of these, and one
from which I have been led to hope something; others are ergot of rye,
cannabis indica, and digitalis.’’

The noted American neurologist, Silas Weir Mitchell espoused can-
nabis for migraine (Mitchell 1874, p. 70):

It is necessary at times to do something to give immediate relief
to the too prolonged pain, and in these cases a combination of
cannabis indica and morphia answers very well; but in a disease
so wearisome and long, it is well to be more than cautious in
ordering narcotics.

Also in 1874, a popular textbook, Practical Therapeutics stated of
cannabis (Waring 1874, p. 159):

Of a good extract, gr. 1/4 to gr. 1/2, rarely gr. j, in the form of pill,
is very effective in some forms of neuralgia, particularly Clavus
hystericus [a lancinating type of pain along the sagittal aspect of
the head] and Migraina. Even in the severest and most intractable
forms it often palliates greatly. It should be given every night,
whether there be pain or not.

These continued claims support both acute and prophylactic indica-
tions of cannabis for migraine.

Edouard C. Seguin, the President of the New York Neurological
Society, gave a speech espousing the preventive benefits of cannabis
for migraine that was frequently cited for the next 40 years (Seguin
1878, 1877). To quote (p. 1):

Briefly stated my thesis is THAT BY THE LONG-CONTINUED
USE OF CANNABIS INDICA, MIGRAINE OR SICK-HEAD-
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ACHE MAY BE CURED, MUCH RELIEVED, OR MIGI-
GATED IN SEVERITY.

Seguin indicated that he had applied techniques suggested by Greene
in the intervening several years, and with good success. He felt this
approach unique in (p. 4), ‘‘treating the disease, of the supposed fun-
damental pathological state in the nervous system.’’ In comparing
cannabis to alternative treatments, he stated (p. 5), ‘‘I never allow my
patients to take opium or morphia themselves in this disease.’’ His
approach to migraine was as follows (p. 6):

The principle of the treatment is to keep the nervous system
steadily under a slight influence of cannabis for a long period of
time; . . .

I give adult females one-third of a grain of the alcoholic ex-
tract of cannabis indica before each meal, increasing the dose
after a few weeks to one-half grain. Males can generally begin
with one-half grain, and it is well to give them three-quarters
grain in two or three weeks. These doses must be taken with the
greatest regularity, just as faithfully and regularly as bromides in
epilepsy. Indeed, when beginning such a treatment, I usually
obtain a promise from the patient that he will regularly take the
pills for a period of three months.

As a rule, no appreciable immediate effect is produced by the
above doses, though I have known lightness of the head and
slight confusion of mind to result from an initial dose of one-half
grain three times a day.

Under this apparently and essentially simple plan of treatment,
I have known what may be termed excellent results to be ob-
tained. . . . I feel certain that about one-half of my cases have
been relieved. . . . The majority of patients relieved have obtained
months of freedom from attacks while taking the remedy.

Seguin’s rare document was reviewed the next year in the British
Medical Journal. The article contained direct quotations and com-
ments (Anonymous 1879):

When we consider the vast aggregate of suffering which this
malady occasions, and, we fear we must add, the unsatisfactory
methods of treatment hitherto proposed, at least in many of the
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severer forms of the affection, where relief is most urgently
called for, we think Dr. Seguin’s concluding appeal to his profes-
sional brethren ‘‘to give the cannabis treatment of true migraine a
critical trial,’’ is abundantly justified.

Day (1880, p. 312) expounded on headaches in a book of the era.
Diagnostic categories for its presentations were quite distinct from
those recognized today: Day barely mentioned migraine. Neverthe-
less, ‘‘tincture of cannabis indica’’ was prescribed in association with
‘‘the headache of cerebral hyperaemia’’ and ‘‘neuralgic headache.’’

In the French literature, Michel (1880) extensively reviewed and
endorsed the success of cannabis in treating neuralgic afflictions.

Lothrop (1880) reported on the benefits of cannabis in persistent
hemicrania. After paying homage to Greene and Seguin, he indicated
the principle of treatment (p. 200):

What the bromides and belladonna are to Epilepsy, cannabis
indica is to migraine; not that either of these medicinal agents or
any combination of them will cure every case that may come
under observation, but they will relieve many. . . . Success here is
only obtained by persevering effort. Failure is often complained
of, when on inquiry the agent has not had a fair trial;

He offered a case study (p. 201):

A case is in hand in which hereditary influences bore a prominent
part in its causation; in which the skill of the most eminent men
in the metropolis had failed to afford any relief, the patient finally
resigning herself to the suffering which seemed inevitably to be
entailed upon her at each menstrual epoch, the only hope of relief
being in the approach of the climacteric which was many years in
the future. Hemicrania in its severest form, with nausea, insom-
nia always followed each menstruation. Life was indeed bur-
dened with the anticipation fulfilled with never-varying certainty
of two or three days in each month of suffering from which there
seemed no escape, and hence no relief. The prolonged use of
cannabis indica of the period of one year, has afforded such relief
that the nervous system has had time to regain long-lost vigor,
and the patient is in better health than for many years. Other
cases might be cited confirmatory of the utility of the agent. Is



Ethan Russo 39

the question asked, Has the remedy ever failed in my hands? And
I can answer that it has not in any case in which its prolonged use
has been made. The trouble is in the want of perseverance to the
patient, not in the efficacy of the remedy.

A self-styled ‘‘Country Doctor’’ stated of Cannabis indica treat-
ment (Anonymous 1883, p. 992), ‘‘Last winter I had four patients,
who found a one grain dose of the extract quite specific in warding off
attacks of migrainous headache. For months this had been the case.’’
Another observed (Lawrence 1883, p. 177), ‘‘undoubted value which
attaches to cannabis Indica in megrim, . . .’’

Spender (1884) felt that newer was not always better (p. 1145):

But I wish to lay special stress on the prophylactic treatment of
migraine. Before the days of chloral and the bromine salts, Indian
hemp was much more in fashion than it is now; and I often
recommended a dose of Indian hemp and of quinine to be taken
every night during the intervals of the neuralgic attacks. It is
doubtful whether any combination of more modern drugs prom-
ises better successes; and we must remember that our aim is
gradual alleviation rather than sudden cure.

In a review of headache (Sinkler 1886), in relation to migraine
treatment, the author stated (pp. 413-414):

Cannabis indica is probably the most potent remedy which is at
our command. Its effects are most decided, and many cases of
hemicrania have been cured by this means alone. It must be given
for a long time, and in some instances it is necessary to give
gradually-increasing doses up to the physiological effects. The
drug must be of good quality, otherwise we need expect no good
from it. . . . Occasionally, an impending attack can be warded off
by the administration of caffeine, guarana [caffeine-containing
seed extract of the Amazonian tree, Paullinia cupana], or canna-
bis indica. Cannabis indica may be given in doses of a quarter of
a grain of the extract every two hours until relief is obtained.

Sydney Ringer, the inventor of the physiological intravenous fluid
that bears his name, devoted a book chapter to the plant (Ringer 1886,
p. 562):
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Cannabis indica is one of the most valuable remedies for megrim
or sick headache. It appears to act on the nervous centre whence
this headache springs. It is found serviceable both in cases asso-
ciated with little or no nausea, and in cases accompanied by
severe vomiting. It is useful in attack accompanied with spectra
[visual disturbance in migraine]. It is most useful, in my experi-
ence, in preventing the attack, not in arresting them when once
they have begun. It is sometimes useful in those severe continu-
ous forms of headache lasting for weeks; but it is especially
effective when from fatigue, anxiety, or change of life the attacks
become much more frequent; then the drug gradually, and indeed
sometimes quickly, lengthens the interval, and at last brings back
the attacks to their old periodicity, or even extends the intervals
between the seizures. It need hardly be said that cannabis will not
cure these patients. I have given this drug weeks or months
continuously, in dosed of one-third to one-half grain twice or
thrice daily. . .

Subsequent experience has fully confirmed the favourable
opinion of it just expressed; no single drug have I found so useful
in migraine. . . . Not only is cannabis indica useful in the inter-
paroxysmal period to prevent headaches, but a third to half a
grain of the extract given at the commencement of an attack will
sometimes cut short the paroxysm.

Hobart Hare published an article that dealt with the indication of
cannabis for migraine treatment in detail (Hare 1887, pp. 225-226):

CANNABIS INDICA has been before the profession for many
years as a remedy to be used in combating almost all forms of
pain, yet, owing to the variations found to exist as to its activity,
it has not received the confidence which I think it now deserves.
At present certain improvements made in the method of obtain-
ing the extract from the crude drug have very materially in-
creased its reliability, so that by selecting an article made by a
responsible firm we may be fairly sure of receiving a preparation
in which we can place confidence. Within a few years this drug
has become particularly prominent in connection with its use in
migraine, particularly when used in conjunction with gelsemium
[Gelsemium sempervirens (L.) Ait. Loganiaceae, yellow jessa-
mine. This is now recognized as toxic, but is retained in some
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modern homeopathic remedies.], although of the two remedies
the hemp is by far the most active agent in subduing the pain and
preventing other attacks.

. . . I have certainly seen very severe and intractable cases of
migraine successfully treated by this remedy, not only in regard
to the attack itself, but by acting as a prophylactic. The best use
of the remedy under such circumstances is as follows, in case the
drug obtained be fairly active. If the attacks are frequent then the
remedy should be used constantly in small doses, in such a way
that the patient is not conscious of any influence of the drug, and
about 1/8 of a grain of the solid extract may be taken night and
morning, or, if this produces any tendency to sleep, the whole
amount may be taken at night. At the beginning and during the
attack it should be freely administered, until either the pain is
diminished or very marked symptoms of its physiological action
assert themselves; and that this line of treatment is not one calcu-
lated to produce serious results is proved by my own experi-
ments, and by the fact that so far no case of fatal poisoning from
its ingestion has been recorded as occurring in the human being.

. . . Cases of migraine treated in this way, when the disease
does not depend on any distinct organic lesion, are in a large
proportion of instance either entirely cured or greatly benefited,
the attacks even when they recur being considerably farther
apart.

. . . The advantages in its use over that of opium consist chiefly
in the absence of prostration and nausea after its ingestion, and in
the partial lack of soporific power which it possesses as
compared to the opiate, for in certain cases sleep is not always
desirable when pain is to be removed. That cannabis indica has,
however, marked powers as a soporific is not to be denied. Add-
ed to these advantages is the fact of its failure to produce serious
symptoms even if very large doses be taken, although I have
found the efficient dose of a pure extract of hemp to be as power-
ful in relieving pain as the corresponding dose of the same prepa-
ration of opium.

. . . During the time that this remarkable drug is relieving pain
a very curious psychical condition sometimes manifests itself;
namely, that the diminution of the pain seems to be due to its
fading away in the distance, so that the pain becomes less and
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less, just as the pain in a delicate ear would grow less and less as
a beaten drum was carried farther and farther out of the range of
hearing.

Stephen Mackenzie stated (Mackenzie 1887, p. 97):

Indian hemp is well known as a sedative, and enjoys a consider-
able reputation–not so large, however, as is deserves–in the treat-
ment of headache. . .

The headache to which I wish to draw attention is of a dull,
continuous, or subcontinuous character, attended sometimes with
paroxysmal exacerbations.

Mackenzie went on to describe this syndrome at length. It is this
author’s opinion that he was describing ‘‘chronic daily headache,’’ an
evolutive subset of migraine. Mackenzie felt of Indian hemp, ‘‘In the
majority of cases, it cures the complaint.’’ Once more, he employed an
alcohol extract, in doses similar to those above cited (p. 97):

Given in these doses, usually no inconvenience is experienced by
those taking cannabis indica; but a few patients have complained
of a feeling of slight confusion or giddiness, not in any way so
annoying as the condition for which it was administered.

The length of time over which treatment has to be continued
varies in different cases; usually, it extends over several weeks,
but rebellious cases may require a treatment of two or three
months. As the malady recedes, the dose should be reduced, and
it is advisable to continue the administration of the remedy for a
week or two after the headache has disappeared.

Four case studies were described at length, one that of a medical
student who pursued the Socratic method (p. 98), ‘‘He has since him-
self administered the drug to others suffering in like manner.’’

The following year, Greene (1888) opined that Indian hemp had not
received its due recognition in migraine treatment, particularly in En-
gland. He revisited the topic with the benefit of 16 years of additional
usage, ‘‘Since 1872 I have often prescribed it, and I have yet to meet
with a case in which at least some improvement does not follow the
careful and continuous use of the drug.’’ He cited 3 representative
cases (p. 36):



Ethan Russo 43

Case I.–A female, aged fifty-three. Has been a martyr to this
disease for twenty-five years; the attacks recurring very frequent-
ly. It was rare that eight days passed without one. In this case
improvement began almost immediately; and the attack are not
only less severe, but are reduced to once a month.

Case II.–Female, aged thirty-five. Had suffered from migraine
for twelve years. She did not remember during that time ever
being three weeks without an attack, and was ill of three days.
Her, too, improvement began very soon after the treatment, and
in eight weeks she considered herself cured.

Case III.–Female, aged thirty-seven. This patient has had sick
headache for many years. The attacks came on weekly, and lasted
two days. After a few weeks’ treatment she was much better, and
has now been months without an attack.

Greene commented (p. 36):

It should be noted that the treatment here advocated afresh is not
merely a palliative one during the paroxysm, like the use of
guarana, caffeine, hypodermic morphine or nitrite of amyl in-
halations, but is often curative and nearly always gives some
lasting relief.

He chose to differ with Seguin (p. 37), ‘‘In reviewing both, I am
confident that in my hands recovery has more frequently followed
cannabis indica in migraine than bromides in epilepsy.’’ Greene reiter-
ated his observation of the safety of cannabis and his dosing regimen
suggestions over the long term (p. 37):

when decided relief is felt there is not much fear but that perse-
verance in the treatment will follow the improvement, as mi-
graine is the reverse of a pleasant companion, and often unfits its
victim for an active life several days in every month.

A doctor in India wrote of Cannabis indica (McConnell 1888), and
how proper storage was key to therapeutic response (p. 95):

Where care is taken in this respect, the therapeutic value of the
drug in certain affections of the nervous system–tetanus, neural-
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gia, migraine &c.–and its powerful effect in controlling uterine
haemorrhage (menorrhagia, &c.) has been repeatedly recorded
by competent observers, and its employment for the relief of
such affections is well understood and more or less extensively
resorted to.

William Gowers was one of the founding fathers of modern neurol-
ogy. For treatment of migraine, he wrote (Gowers 1888, p. 1188),
‘‘Most relief is afforded to the pain by a good dose (thirty or forty
grains) of bromide, and its effect is increased by the addition of five or
ten minims of tincture of Indian hemp.’’ For treatment of ‘‘headache,’’
he stated:

Sedatives are very uncertain in their influence. Opium and mor-
phia are seldom useful, and often do more harm than good, in
consequence of the indirect effect of the constipation that is
produced. Gelsemium and Indian hemp frequently lessen the
pain, the former chiefly in neuralgic forms about the front of the
head, the latter not only in neuralgic, but in anaemic, and also
other ill-defined forms of headache.

Little (1888) recommended for ‘‘migrainous headache’’ fresh air,
exercise, healthy diet, bathing (p. 56):

And among drugs the combination which has appeared to me to
do most good is a pill containing one-twelfth of a grain of arseni-
ate of sodium, one-sixth of a grain of extract of indian hemp,
one-third of a grain of extract of bella-donna, and two grains of
valerianate of zinc, taken after breakfast and dinner.

Farlow (1889) discussed use of rectal preparations of cannabis (Far-
low 1889). Although many of the author’s concepts concerning the
pathophysiology of gynecological problems seem quite dated a centu-
ry later, he stated (p. 508), ‘‘Cannabis has few equals in its power over
nervous headaches such as women with pelvic troubles are subject
to.’’

In India, Watt attributed the following quotation on cannabis to a
Dr. E. G. Russell in Calcutta (Watt 1889, p. 124), ‘‘Valuable as a
remedy for sick headache, and especially in preventing such attacks.’’

In the USA, Wharton Sinkler (Sinkler 1890) once again reviewed
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migraine for a medical newspaper. He observed an unusual feature of
the disorder, its tendency to afflict some sufferers weekly on the same
day (p. 57), ‘‘Cannabis indica was given in increasing doses and the
patient was greatly relieved. The periodicity of the attacks was broken
up and the intervals became from eight to ten weeks.’’ In another case,
he documented (p. 57):

I gave him cannabis indica and regulated his diet and the attacks
were very much relieved in frequency and severity. The Sunday
attacks recurred for about nine months. . . . He now very rarely
has attacks and they are not so severe as formerly.

Sinkler summarized (p. 59):

Cannabis indica, which has been given in migraine for many
years, still holds a prominent place among the medicinal agents
used in its treatment. For myself, I may say that I consider it of
more value in the majority of cases of migrainous headache than
in any other headache. It must be given for some length of time
and the dose should be increased until slight toxic symptoms are
felt.

A few weeks later, in the same journal, Aulde (1890) affirmed the
prophylactic benefit of extract of Indian hemp in frequent migraine,
but reminded readers of its utility and efficacy in acute settings (p. 118),
‘‘For the emergency, to relieve the pain and place the patient in a
favorable condition, I cannot speak too highly of an assayed prepara-
tion of cannabis indica . . .’’ His patient had suffered inexorably from a
three week attack.

Tirard (1890) commented on ‘‘toxic effects’’ of cannabis (p. 723).
His case pertained to a 48 year-old man prescribed the tincture for
‘‘migraine and lassitude.’’ The same day, Dr. Tirard was summoned to
see the patient for anxiety symptoms, after ingesting some 2 1/2 times
the prescribed dose. Nevertheless, the patient was easily reassured,
and it was reported, ‘‘He has since taken the ordinary dose on several
occasions, not only without any toxic effects, but with marked relief of
migraine and of the ordinary symptoms of business worry.’’

Benefits of cannabis were also reported in France (Lailler 1890),
including its use in migraine.

The Lancet published an article on Cannabis indica by J. Russell
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Reynolds 22 years after his initial report (Reynolds 1890), ‘‘Indian
hemp, when pure and administered carefully, is one of the most valu-
able medicines we possess.’’ In relation to its use in headache, Rey-
nolds said, ‘‘Migraine: Very many victims of this malady have for
years kept their suffering in abeyance by taking hemp at the moment
of threatening, or onset of the attack.’’

In Germany in 1890, a commercial product was marketed called
Migränin containing 1% cannabis extract and unspecified active or-
ganic substances (Fankhauser 1996, p. 163).

In the following year, the British Medical Journal published a short
report, ‘‘On the Therapeutic Value of Indian Hemp’’ (Suckling 1891),
which stated (p. 12):

In migraine the drug is also of great value; a pill containing 1/4
gr. of the extract with or without a 1/4 gr. of phosphide of zinc
will often immediately check an attack, and if the pill will be
given twice a day continuously the severity and frequency of the
attacks are often much diminished. I have met with patients who
have been incapacitated for work from the frequency of the at-
tacks, and who have been enabled by the use of Indian hemp to
resume their employment.

In A Text-Book of Materia Medica and Therapeutics (Cowperth-
waite 1892), once more Cannabis indica was indicated for migraine
treatment.

The same year, it was written of cannabis (Mattison 1891) (p. 266),
‘‘. . . its most important use is in that opprobrium of the healing art-
migraine.’’ Mattison paraphrased the work of many authors on the
subject as above presented, but then drew from his own experience
(pp. 270-271):

Failure with hemp is largely due to inferior preparations, and this
has had much to do with its limited use. It should never be called
inert till full trial with an active product proved it. . . . In head-
ache, periodical or long continued, one half to two grains solid
extract may be given each hour or two till the attack is arrested,
and then continued in a similar dose, morning and night, for
weeks or months. It is important not to quit the drug during a
respite from pain.

I close this paper by asking attention to the need of giving
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hemp in migraine. Were its use limited to this alone, its worth,
direct and indirect, would be greater than most imagine. Bare in
mind the bane of American women is headache. Recollect that
hemp eases pain without disturbing stomach and secretions so
often as opium, and that competent men think it not only calm-
ative, but curative. Above all remember the close genetic relation
of migraine relieved by opium, to a disease that spares neither
sex, state nor condition.

. . . Indian hemp is not here lauded as a specific. It will, at
times, fail. So do other drugs. But the many cases in which it acts
well, entitle it to a large and lasting confidence.

My experience warrants this statement: cannabis indica is,
often, a safe and successful anodyne and hypnotic.

Mackenzie (1894) reviewed an additional seven years of cannabis
in headache treatment in a French journal (pp. 399-400):

It exerts a favorable action in all forms of headache, whether of a
purely functional nature or due to an organic affection. Thus, I
have often succeeded in completely calming by Indian hemp the
violent headaches occasioned by brain tumors. In these cases,
sometimes Cannabis indica acts altogether better than morphine
administered by subcutaneous injection, sometimes it is inferior
to it as an analgesic. It may interrupt at its debut, or when it has
persisted a certain time; its prolonged usage is capable of dimin-
ishing the frequency and intensity of the migraine attacks.

. . . I have convinced myself that Cannabis indica calms well
the cephalic pains of chronic uremia.

. . . In some twenty years that I have employed Indian hemp, I
have registered very few failures in the treatment of the particular
form of cephalalgia that I have come to describe [chronic daily
headache]: I may likewise say that the success of this treatment
has been striking precisely in the most inveterate and seemingly
particularly rebellious cases.

. . . The feeble symptoms of intoxication sometimes provoked
by Indian hemp need not cause us to renounce the use of this
precious medicament. In effect, a long experience has demon-
strated to me, I repeat, that these accidents are absolutely excep-
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tional. They result either from an idiosyncrasy, or variability in
the grade of the drug in its active principle. [translation EBR]

Cannabis in its various forms remained the focus of intense debate.
Because of concerns of its dangers, the British and colonial authorities
in India organized the Indian Hemp Drugs Commission (1894) to
examine all aspects of the issue. Its members, after exhaustive inves-
tigation and testimony exceeding 3000 pages, found no reason medi-
cally or economically to outlaw the plant or its use. Two pertinent
excerpts follow (Kaplan 1969, p. 176, p. 483):

Witnesses refer to the use of the drugs [bhang, ganja, charas] in
the treatment of ‘‘brain fever,’’ cramps convulsions of children,
headache, hysteria, neuralgia, sciatica, and tetanus.

. . . Tinctura Cannabis Indicae

. . . Sedative, anodyne, and hypnotic, has been used with success
in megrim and delirium, also in menorrhagia and dysmenor-
rhoea.

Brookes (1896) continued to tout cannabis in migraine. His patient
was a young woman who suffered severe attacks every one two
weeks. He place her on a prophylactic daily regimen as previously
recorded (p. 338):

This treatment has been carried out with the strictest regularity
nearly two months, during which period the patient has been
absolutely free from a recurrence of pain. . .

I may add I observed no dizziness, or any constitutional de-
rangement, either at the beginning of treatment or during its
course.

That year, a brief case report documented a self-limited case of
cannabis overdose in a 12 year-old (Attlee 1896), easily treated, and in
which his prolonged headache was alleviated.

Fox (1897) also touted cannabis for headache (p. 307):

I understand by migraine a periodical nerve storm. . . . For the
relief of the paroxysms antipyrin and phenacetin have often been
in my experience successful. . . . But I am accustomed to rely



Ethan Russo 49

much upon cannabis indica, having had a pretty large experience
of this remedy. The extract, often combined with cascara sagrada
[Rhamnus purshianus DC Rhamnaceae, a laxative], has controlled
many, if not most, cases of migraine. . . . I prefer to use the fresh
extract, and have in a good many instances given it to the point of
intoxication. This, however, does no permanent harm.

An American 1898 drug handbook stated the following quaint
prose under ‘‘Actions and uses’’ for cannabis (Lilly 1898, p. 32):

Not poisonous according to best authorities, though formerly so
regarded. Antispasmodic, analgesic, anesthetic, narcotic, aphro-
disiac. Specially recommended in spasmodic and painful affec-
tions; for preventing rather than arresting migraine; almost a
specific in that form of insanity peculiar to women, caused by
mental worry or moral shock.

That year, a case report documented symptoms of cannabis over-
dose in a young woman whose headache was relieved, but who had
nonetheless administered a second dose after 4 hours (Roche 1898).

At the turn of the last century, Shoemaker (1899) reported two
supportive case studies from Philadelphia. One pertained to a 26 year-
old male whose attacks of hemicrania were incapacitating, lasting 48
hours (p. 485):

Cannabis indica brought him more relief than he had obtained
from any other substance. Convinced by experience, he had re-
course to this remedy as soon as he felt the slightest promonition
of and attack. He would sometimes succeed in aborting a parox-
ysm and upon other occasions the severity of an attack would be
much mitigated.

In the other case, the concomitant occurrence of migraine and dysmen-
orrhea was successfully treated with cannabis (p. 484), ‘‘In migraine,
hemicrania, or sick headache the use of this remedy is often produc-
tive of excellent results.’’

In The New American Family Physician by (Lyman, Jones and
Belfield 1899), the authors recommended for headache (p. 340):

Where there is no evident disturbance of digestion to account for
the difficulty, and where the individual is ‘‘nervous,’’ the follow-
ing prescription may be given:
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Extract of guarana, 40 grains
Extract of cannabis indica,  30 grains
Citrate of caffeine, 60 grains

Mix, and make 40 pills; take one pill, and repeat the dose after
two hours if not relieved.

Contemporaneously, a British pharmacologist extensively studied
cannabis (Dixon 1899), recognizing its value as an appetite stimulant,
supporting its current indications in the cachexia of cancer chemother-
apy and HIV-positive patients. Dixon also lauded smoked cannabis
(p. 1356):

In cases where an immediate effect is desired the drug should be
smoked, the fumes being drawn through water. In fits of depres-
sion, mental fatigue, nervous headache, and exhaustion a few
inhalations produce an almost immediate effect, the sense of
depression, headache, feeling of fatigue disappear and the subject
is enabled to continue his work, feeling refreshed and soothed. I
am further convinced that its results are marvellous in giving
staying power and altering the feelings of muscular fatigue which
follow hard physical labour. . .

Hemp taken as an inhalation may be place in the same catego-
ry as coffee, tea, and kola [Cola acuminata or C. nitida Sterculia-
ceae, tropical African trees whose nuts contain caffeine]. It is not
dangerous and its effects are never alarming, and I have come to
regard it in this form as a useful and refreshing stimulant and
food accessory, and one whose use does not lead to a habit which
grows upon its votary. . .

Like any stimulant or sedative narcotic, hemp may be abused
as when taken to produce an intoxicant or deliriant effect, but this
abuse is rare and there is reason to believe has been grossly
exaggerated. . .

I believe it to be an exceedingly useful therapeutic agent, one
not likely to lead to abuse, and producing in proper dosage no
untoward after-effects.

The latter comments are pertinent in terms of later allegations of an
‘‘amotivational syndrome’’ attached to people who engage in daily use
of cannabis. Apparently, physicians of the age noted no such effect
employing hemp preparations in their patients.
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In a note added in proof, the editor stated (p. 1357), ‘‘Dr. R. B. Wild
remarked that cannabis indica–was also of value in certain cases of
functional headache.’’

Lewis (1900) reported on Cannabis indica (p. 250), ‘‘In migraine,
hemicrania, neuralgias, and headache due to eye-strain, it may be used
with marked success.’’

In a contemporary text (Wood and Wood 1900), the authors stated
(p. 166), ‘‘In full doses in neuralgic pains, it certainly often gives
relief. . . . As first suggested by Seguin, hemp extract, administered for
months continuously in such dosed as will keep just within the limit of
distinct physiological effects, is often effective in migraine.’’

Marshall (1905) opined that other medicines had supplanted canna-
bis for some indications but (p. 451), ‘‘It appears, however, to be
useful in headache of a dull continuous character. The extract in the
form of pills is usually administered.’’

In 1906, a popular treatise continued to discuss smoking as a mode
of medical application (Allbutt and Dixon 1906) (p. 965), ‘‘the drug,
generally as ganja, may be smoked, when the symptoms come on
almost immediately but do not last so long.’’

It was also noted of Indian hemp (Allman 1911) (p. 765), ‘‘In full
doses it certainly gives relief in acute neuralgic pains, . . .’’

As late as 1915, Sir William Osler, the acknowledged father of
modern medicine stated of migraine treatment (Osler and McCrae
1915) (p. 1089), ‘‘Cannabis indica is probably the most satisfactory
remedy. Seguin recommends a prolonged course of the drug.’’ This
statement provided continued support of its use for both acute and
prophylactic treatment.

Ratnam (1916) repeated Dixon’s quotation in reference to the thera-
peutic effects of smoked cannabis for headache treatment.

In 1918, The Dispensatory of the United States of America stated
(Remington et al. 1918, p. 280), ‘‘For its analgesic action it is used
especially in pains of neuralgic origin, such as migraine, but is occa-
sionally of service in other types.’’ This language was retained in the
21st edition in 1926, and the 1937 22nd edition continued to refer to
an indication for cannabis in ‘‘migrainic headaches.’’

By this time in the 20th century, cannabis was suffering a political
downturn. In 1914, it was dropped from the pharmacopoeia of Ceylon
(Sri Lanka), over the vociferous objections of its adherents, such as
Ratnam (1920) and others. His points of debate included passionate
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defenses of its medical benefits, and poignant political arguments
based on multiple facts and figures comparing its benignity to the
dangers of other ‘‘recreational’’ drugs. Ultimately, Ratnam addressed
a remaining clinical need for cannabis (p. 42):

‘‘In some cases where there is continued pain in the head lasting
for a length of time, Cannabis Indica seems to help and this may
be given either in the form of extract or tincture. There is no
danger in it. . . . The long continued use of this drug will some-
times relieve these headaches when other things seems to fail.’’
The above authoritative statement was made by Sir T. Lander
Brunton, M.D., D.Sc., L.L.D., F.R.S., Physician to St. Bartholo-
mew’s Hospital and Lecturer on Pharmacology before the British
Medical Association without a dissentient voice.

In the German literature, cannabis use by extract or smoking was
held to be an ‘‘outstanding agent’’ (Dinand 1921, p. 71) (translation
Schloesser).

Hare (1922) continued to advocated use of cannabis noting (p. 181),
‘‘For the relief of pain, particularly that depending on nerve distur-
bance, hemp is very valuable.’’ He went on to state, ‘‘In true migraine
with hemianopsia this treatment is often most effectual in aborting the
attack. The prevention of further attack is to be attained by the use of
smaller amounts of the cannabis during the intervals . . .’’ An examina-
tion of alternative medications listed in that edition is illuminating:
ammonium benzoate, amyl nitrate, bromide of potassium, croton chlo-
ral, gelsemium, phenacetin, salicylic acid, and sodium phosphate.
Most have passed into obscurity, or are considered ineffective, or even
toxic in modern practice.

Dixon (1923) revisited the issue of smoked cannabis, and decried
the poor quality of drug available in England. His independent bioas-
says revealed effects of smoking imported ganja and charas lasting
only one half-hour. Doubtless, many patients and clinicians were lead
to believe in the herb’s inefficacy by such experiences.

In the years that followed, cannabis came to be perceived as a drug
of abuse, smoked by certain minorities in the USA as ‘‘marijuana’’ or
‘‘marihuana.’’ In an article provocatively entitled ‘‘The Weed of In-
sanity’’ the author nevertheless conceded (Bragman 1925, p. 416), ‘‘It
has some value in the relief of migraine.’’
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The following year, Stevens (1926) remained a convinced user of
cannabis for migraine (p. 1115):

Cannabis indica is sometimes very useful, when a reliable prepa-
ration can be secured. Two drops of the fluid extract may be
given every half hour until the pain abates or until slight dizzi-
ness or mental confusion appears. Even larger doses may be
used, if necessary. Morphin should never be employed, except as
a last resort.

In a definitive tome of the era (Solis-Cohen and Githens 1928) it
was stated (pp. 1704-1705):

Cannabis is of great service in certain cases of migraine not
dependent upon, nor aggravated by, eyestrain. It may be given in
dose of 1/4 to 1/2 grain (0.015 to 0.03 Gm.) of the extract,
repeated in two hours if sleep has not been produced. According
to Mattison, the persevering use of the remedy twice a day for
weeks or months, will in many cases, especially in the young,
blot out this neurotic taint.

At this time, Walther Straub, Professor of Pharmacology of the
University of Munich retained interest in the titration available by the
smoking route (Straub 1931, p. 16), ‘‘More time is required for the
enjoyment of hashish than for opium, but less than for alcohol. It
requires still better dosing, and here the empirical instinct found that
the safest dose can be attained by smoking the substance.’’

In a comprehensive review article on headache, Henry Alsop Riley
stated (Riley 1932, p. 515), ‘‘Cannabis indica has been much used in
the treatment of migraine.’’

Despite its contemporary political downturn in popularity, Fantus
(1933) reviewed therapeutic techniques, recommending (p. 879), ‘‘fluid-
extract of cannabis,’’ ‘‘One teaspoonful in water every two hours until
relieved. (For migraine.)’’

Bastedo (1937) decried the variability of quality of cannabis in his
textbook, but noted (p. 460), ‘‘A good preparation of it may allay
nervous excitability, as after sexual or alcoholic excesses, may lessen
the pain of neuralgia or migraine, and may promote sleep (in the
presence of pain).’’

In 1937, marijuana was rendered essentially illegal in the USA
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(Baum 1996; Bonnie and Whitebread 1970). Cannabis had become a
phytochemical scapegoat for a perceived social problem, and research
on its medical uses was substantially curtailed. The American Medical
Association vigorously opposed this development (Cary 1937).

Despite this political event, in 1938 Robert Walton published a
comprehensive review of cannabis with botanical, historical, chemical
and political discussions (Walton 1938). After addressing the issues of
its purported abuse, and consequent legislation, he went on to discuss
its utility in migraine, citing many of the above sources. He referred to
twelve major authorities on its efficacy, and one from a detractor (Beck-
man 1938) (p. 595), ‘‘The U.S.P. extract of cannabis (better known as
Cannabis indica) formerly enjoyed the reputation of being almost
specific when used in a pill containing 1/6 to 1/4 grain (0.01-0.015
Gm.), not to be too often repeated, but has latterly fallen into a prob-
ably deserved disrepute.’’

In 1941, cannabis preparations were dropped from the United States
Pharmacopoeia (USP) and National Formulary (NF), but the follow-
ing year, the editor of the Journal of the American Medical Associa-
tion still advocated oral preparations of cannabis in treatment of
menstrual (catamenial) migraine (Fishbein 1942) (p. 326):

In this instance the patient may be given either sodium bromide
or fluidextract of cannabis three days before the onset of the
menstrual period, continued until three days after the menstrual
period.

. . . The dose of the fluidextract of cannabis is five drops three
times daily, increased daily until eleven drops, three times daily,
are taken. Then the dosage is reduced by one drop daily until five
drops are taken three times daily and so on.

As a seeming afterthought, he added, ‘‘Ergotamine tartrate may also
be given.’’ The latter medicine remains in the migraine armament-
arium, some 60 years later, but he considered it inferior to cannabis.

Thus, as demonstrated, cannabis was touted in the mainstream
Western medical literature for a full century as a, or the, primary
treatment for migraine.

Modern Ethnobotanical Data

Despite political issues in the USA, medical use of cannabis contin-
ued elsewhere. In 1947, an ethereal extract of cannabis was employed
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for migraine treatment in Argentina (Kabelik, Krejei, and Santavy
1960). Cannabis was recommended as a homeopathic remedy for
migraine in 1956 in East Germany (Auster and Schafer 1955).

In Tashkent in the 1930’s, cannabis or nasha was employed medici-
nally, despite Soviet prohibition (Benet 1975) (pp. 46-47), ‘‘A mixture
of lamb’s fat with nasha is recommended for brides to use on their
wedding night to reduce the pain of defloration. The same mixture
works well for headache when rubbed into the skin; it may also be
eaten spread on bread.’’

Smith (1911) documented its utilization in China, where cannabis
remained a useful item in the pharmacopoeia (pp. 90-91), ‘‘Every part
of the hemp plant is used in medicine; the dried flowers, the achenia,
the seeds, the oil, the leaves, the stalk, the root, and the juice.’’

Burkhill (1935) noted continuing usage of ganja flowering tops as
one ingredient in a pill for headaches in Malaya. Perry and Metzger
(1980) referred to ongoing use of cannabis in China to treat migraine,
much the same as noted in Thailand (Dhavadee 1987). In other areas
of Southeast Asia its use remains popular (Martin 1975, p. 70):

Everywhere it is considered to be of analgesic value, comparable
to the opium derivatives. Moreover, it can be added to any relax-
ant to reinforce its action. Cooked leaves, which have been dried
in the sun, are used in quantities of several grams per bowl of
water. This decoction helps especially to combat migraines and
stiffness; taken before sleep and before meals, it relaxes the
nerves.

A very recent study documents the ethnobotanical uses of cannabis
by the Hmong minority in the China-Vietnam border region (Gu and
Clarke 1998). The authors described its medical usage (p. 6):

Some herbal remedies are used by the Hmong, and cannabis
seeds, leaves and stalks are used for various indications. Raw
seeds are thoroughly chewed and used as a poultice in the fore-
head for headache relief . . .

Some older Hmong men may rarely smoke cannabis to ‘‘re-
lieve discomfort,’’ but they are not daily smokers.

Analgesic effects of cannabis have remained noteworthy in the folk
medicine of North Africa (Boulos 1983). As late as 1957, despite
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governmental regulation in that country, cannabis drugs retained a role
in the indigenous medicine of India (Chopra and Chopra 1957, p. 12),
‘‘The concentrated resin exudate–is considered valuable in preventing
and curing sick-headaches, neuralgias and migraine . . .’’

Nadkarni (1976) observed (p. 203), ‘‘The concentrated resin ex-
udates–is valuable in preventing and curing sick-headaches, neural-
gias, migraine . . .’’ In a subsequent treatise entitled Indigenous Drugs
of India (Chopra 1982) the authors stated (p. 91), ‘‘Cannabis is used in
medicine to relieve pain, to encourage sleep, and to soothe restless-
ness. There is little definite knowledge of the therapeutic effects pro-
duced, but in some persons it appears to produce euphoria and will
often relieve migraine headaches.’’

In discussing the native use of cannabis and opium products by
village doctors in India, who provided 80% of the population with
their medical care, the author of a report to the United Nations felt a
legitimate role for them was still present (Dwarakanath 1965) (p. 19):

These drugs should be allowed to be used by Ayurvedic and
Unani [Arabian tradition] physicians until such time as the bene-
fits of modern medicine are extended to rural areas. Banning
their use by the large mass of Ayurvedic and Unani physicians
for therapeutic purposes may create a vacuum which may not be
easily filled for a long time to come.

Another book about medicinal plants of India stated (Dastur 1962)
(p. 67):

Charas is the resinous exudation that collects on the leaves and
flowering tops of plants [equivalent to Arabic hashish]; it is the
active principle of hemp; it is a valuable narcotic, especially in
cases where opium cannot be administered; it is of great value in
malarial and periodical headaches, migraine–Charas is usually
given in one-sixth to one-fourth grain doses.

In a more recent review of Ayurvedic medicine (Kapoor 1990), the
author echoed the above indications but recommended doses of (p. 97),
‘‘ganja [flowering tops of female cannabis plants]–1-2 gr; charas–
1/2 gr.’’

Similarly, in Nepal, cannabis remains useful for headache treat-
ment. According to Drs. Purushottam Shrestha and Narendra Nath
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Tiwari (personal communication, July 2000), the Bhavparaksh Nig-
hantu (Misra 1988) describes a technique by which flowering tops of
cannabis are powdered, hung in muslin above a pot of boiling cow’s
milk, and then fried in ghee (clarified butter). Headache suffers, espe-
cially women, take 60-125 mg a day of the treated material.

Dr. Farid Alakbarov reports cannabis use in migraine in Azerbaijan
(Alakbarov 2000) (personal communication, June 2000).

Even today in Iran, the indication for cannabis for headache is
retained. Zargari (1990, p. 434-438, translation courtesy of H. Akhani
and M. O’Yarhossein) notes Cannabis indica products ‘‘can be used to
relieve nervous pains and rheumatism . . .’’ An alcoholic extract with
two other ingredients is also compounded as a ‘‘prescription for recov-
ering [from] migraine pains . . .’’

Examples are also to be found in the New World. In Colombia the
analgesic effects of a cannabis tincture were observed (Partridge 1975,
p. 161), ‘‘the knowledge that cannabis can be used for treatment of
pain is widespread . . .’’ Rubin et al. documented extensive medical
usage of cannabis for a variety of conditions in Jamaica (Rubin 1976;
Rubin and Comitas 1972), including headache. Extensive interviews
revealed that ganja tea was commonly acknowledged to treat head-
ache. Interestingly, among 43 subjects interviewed about their first
exposure to smoked cannabis, headache was the only side effect
among many suggested symptoms that failed to be claimed. Only one
subject noted headache on any subsequent exposure (Lambros Com-
itas, personal communication, July 2000).

Ultimately, a modern study of chronic use of cannabis has been
undertaken in Costa Rica (Carter 1980), detailing medicinal use for
asthma, but also (p. 24), ‘‘The simple smoking of marijuana is claimed
by users to have a number of additional medical benefits. It is said to
cure headaches, hangovers, loss of appetite, impotence, depression
and general malaise.’’ The adoption of cannabis for headache in cul-
tures remote from its Eurasian origins is particularly noteworthy. Sep-
arate citations of identical medicinal claims for a plant for the same
indication is widely acknowledged in ethnobotany as strongly sup-
porting clinical efficacy (Russo 1992).

Recent Research on Cannabis and Cannabinoids

In the next two decades, marijuana moved to center stage of West-
ern consciousness, not as a medicinal agent, but rather as a perceived
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drug of abuse. Research resumed only slowly, with occasional anec-
dotal reports by patients of cannabis’ benefits on their illnesses.

A popular treatise on marijuana noted medicinal effects (Margolis
and Clorfene 1969, p. 26), ‘‘You’ll also discover that grass is an
analgesic, and will reduce pain considerably.’’

The eminent psychopharmacologist, Solomon Snyder, wrote a pop-
ular, but scientifically noteworthy review of cannabis during this era
(Snyder 1971, p. 10):

Migraine headaches can be so incapacitating that, besides easing
the acute pain, it is important to attempt to prevent future attacks
or at least reduce their frequency and severity. In modern medi-
cine these two tasks are the province of two different types of
drugs. Ergot derivatives, such as ergotamine, alleviate acute mi-
graine headaches, while methysergide (Sansert)–which, interest-
ingly, is a close relative of LSD–is used to ward off future head-
aches. There are indications that cannabis may fulfill both roles.

Snyder examined cannabis’ pros and cons as an analgesic (p. 14):

In one important way, opiates are better than cannabis. They are
stronger pain-killers. For the excruciating colicky pain produced
by a kidney stone or the crushing chest pain of an acute heart
attack, morphine is a blessing. For these conditions, cannabis is
much too weak. But its relatively weak pain-relieving action
could not possibly account for the neglect of cannabis in modern
medicine. For there are many conditions, such as migraine head-
aches or menstrual cramps, where something as mild as aspirin
gives insufficient relief and opiates are too powerful, not to men-
tion their potential for addiction. Cannabis might conceivably
fulfill a useful role in such conditions.

President Nixon convened a National Commission on Marihauna
and Drug Abuse that recommended decriminalization of cannabis use,
and further medical research (United States Commission on Marihua-
na and Drug Abuse 1972, p. 222):

Therapeutic Uses

RECOMMENDATION: INCREASED SUPPORT OF STUDIES
WHICH EVALUATE THE EFFICACY OF MARIHUANA IN
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THE TREATMENT OF PHYSICAL IMPAIRMENTS AND
DISEASE IS RECOMMENDED

Historical references have been noted throughout the literature
referring to the use of cannabis products as therapeutically useful
agents. Of particular significance for current research with con-
trolled quality, quantity and therapeutic settings, would be inves-
tigations into the treatment of glaucoma, migraine, alcoholism
and terminal cancer.

The findings of this commission were largely ignored by the adminis-
tration.

In 1974 began a series of studies that formally examined effects of
cannabis on pain. Noyes and Baram (1974) described case studies of
five patients who voluntarily employed it to treat their painful condi-
tions. Three of these had chronic headaches. Case 2 pertained to a
graduate student who found smoked cannabis to be almost as effective
at treating acute migraine as an ergotamine/phenobarbital preparation.
The cannabis also seemed to reduce attack frequency (unlike his usual
combination that can produce analgesic rebound).

In Case 3, a housewife had successfully treated headache with
cannabis smoking for a year with ‘‘immediate and lasting relief’’ she
considered superior to aspirin (p. 533). Case 5 pertained to another
graduate student, who over two years found that smoked cannabis
relieved headaches about 70% of the time (comparable to the best
standard pharmaceuticals at present).

A similarly composed research group compared the analgesic effect
of THC was compared to codeine (Noyes et al. 1975). In short, 10 mg
of oral THC reduced subjective pain burdens by similar decrements to
60 mg of codeine, as did 20 mg of THC vs. 120 mg of codeine. This
supports the observations of Hobart Hare almost one century earlier.
Subjects in this experiment tolerated 10 mg of THC well, but 20 mg
produced sedation and psychic disturbances in some relatively elderly
cannabis-naïve subjects.

Another government-sponsored commission evaluated Marijuana
and Health (Institute of Medicine 1982), their findings echoing those
of prior studies (p. 150):

Cannabis and its derivatives have shown promise in the treatment
of a variety of disorders. The evidence is most impressive in
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glaucoma, . . . in asthma, . . . and in the nausea and vomiting of
cancer chemotherapy. . . . Smaller trials have suggested cannabis
might also be useful in seizures, spasticity, and other nervous
system disorders.

. . . The committee believes that the therapeutic potential of
cannabis and its derivatives and synthetic analogues warrants
further research. . .

Greater governmental cooperation in the development of research pro-
tocols in humans was suggested, but the US government printed only
300 copies of the report (Mathre 1997).

In ‘‘Health Aspects of Cannabis,’’ Hollister (1986) addressed pos-
sible medical indications, but his direct experience with cannabis use
in migraine was not broad (p. 16):

Migraine: This indication has not been studied systematically in
recent years, although it has a long history. In one patient I
treated, the mental effects sought socially caused the patient to
abandon treatment. Innumerable successful treatments for mi-
graine have been reported at one time or another.

Mechoulam (1986) published Cannabinoids as Therapeutic Agents,
wherein the author stated and then inquired (p. 16):

For the medical scientist use of cannabis as a therapeutic agent in
the past may serve as a clue to future drug development. Many of
the therapeutic properties of cannabis have been verified with
pure natural or synthetic cannabinoids. In several fields, howev-
er, no modern work exists. The most blatant examples are the
antihelmintic, anti-migraine, and the oxytocic effects. Are we
missing something?

The following year, another article dealt with the headache issue
more directly (el-Mallakh 1987). Entitled ‘‘Marijuana and Migraine,’’
three cases were discussed in which abrupt cessation of frequent,
prolonged, daily marijuana smoking was followed by recurrent mi-
graine attacks. One patient noted subsequent remission of headaches
with a return to episodic cannabis use, while the two others employed
‘‘conventional drugs’’ successfully. THC’s peripheral vasoconstrictive
actions in rats, or its action to minimize serotonin release from the



Ethan Russo 61

platelets of human migraineurs (Volfe, Dvilansky, and Nathan 1985),
were felt to be possible explanations of its therapeutic effects.

The book Marihuana: The forbidden medicine (Grinspoon and Ba-
kalar 1993) included an entire section on migraine. One clinical vig-
nette documented the medical odyssey of a migraineur through fail-
ures with standard pharmaceuticals. Over a period of 18 years, she
found that a little smoked cannabis and rest for 30 minutes allowed her
to return to work. Both of her daughters subsequently treated their
attacks in similar fashion, but her mother resisted due to its illegality.

The American Journal of Public Health issued a particularly strong
plea for access to therapeutic cannabis (Anonymous 1996, p. 441),
acknowledging its role in ‘‘decreasing the suffering from chronic
pain.’’

Recently, the debate on the subject of ‘‘medical marijuana’’ has
extended to the World Wide Web. One posted document (Mikuriya
1997) is ‘‘Chronic Migraine Headache: five cases successfully treated
with Marinol and/or illicit cannabis.’’ Two patients were prescribed
dronabinol (synthetic THC) for their headaches with improvement,
but some degree of side effects, or difficulties with overwhelming
cost. Both switched to marijuana, with an improved clinical response
and decreasing frequency and severity of attacks. Another family of
three women smoked marijuana acutely with good success in aborting
headache, often in the prodromal phase.

A second Web document entitled ‘‘Cannabis Medicinal Uses at a
‘Buyers’ Club’ ’’ (Mikuriya 1995) examined the indications that
prompted patients to seek out this treatment. Of the 57 people inter-
viewed, eleven identified migraine as the culprit condition that prompted
their decision to self-medicate with cannabis.

In another Internet document, the author (Terwur 1997) described
regular successful treatment of migraine attacks and associated symp-
toms with cannabis resin in a fashion that did not produce inebriation.

Petro (1997) offered a published account on cannabis use in mi-
graine in which a 34-year-old woman found superior relief and pro-
phylaxis with cannabis as compared to beta-blockers, opiates or er-
gots. Frequency dropped from 3-4 attacks to one per month.

A British group recently reviewed their clinical experience employ-
ing the synthetic cannabinoid, nabilone, as an analgesic, including
neuropathic pain (Notcutt, Price, and Chapman 1997). Nabilone is
employed orally, but causes drowsiness and dysphoria. Several pa-
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tients cited better pain relief with smoked cannabis, with fewer side
effects. Nabilone was also estimated to cost 10 times as much as street
cannabis. The authors stated (Notcutt, Price, and Chapman 1997, p. 554),
‘‘Cannabis can be cloned and grown to yield a cocktail of cannabi-
noids of known and repeatable concentrations. The illogicalities are
evident.’’ They closed by observing (p. 555):

we must not lose sight of the fact that there are a large number of
patients with chronic pain who might benefit from this group of
drugs [cannabinoids]. Currently their options for analgesia are
limited or non-existent. This is particularly poignant when one
considers the history and safety of cannabis.

Hollister (2000) recently reviewed indications for cannabis. On the
one hand, he states (p. 5), ‘‘for exploratory purposes, any patient with
pain unrelieved by conventional analgesics should have access to
smoked marijuana if they so desire.’’ A few paragraphs later, however,
he decries, ‘‘New drugs for migraine are aimed at pathogenetic mech-
anisms rather than symptomatic treatment. Virtually no literature ex-
ists that support this use of marijuana.’’

Despite this view, the PDR for Herbal Medicines (Medical Eco-
nomics Company 2000) lists Cannabis sativa under its Indications
Index for migraine headache (p. I-103), and states (p. 501), ‘‘Current
literature on phytotherapeutic drugs cite as indications for Indian
hemp: . . . migraine; . . .’’

ALTERNATIVE DELIVERY SYSTEMS

Alternative smoke delivery systems have been investigated for can-
nabis (Gieringer 1996; Gieringer 1996). Reportedly, vaporization of
marijuana makes it possible to deliver even high doses of THC to the
lungs of a prospective patient far below the flash point of the cannabis
leaf, thus reducing smoke, tar and other possible carcinogens. Howev-
er, the standard marijuana joint remained about as effective as any
examined smoking device, including those employing water filtration,
in providing a favorable ratio of THC to tar and other undesirable
by-products. A standardized smoking procedure for use of cannabis in
medical research has been described (Foltin, Fischman, and Byrne
1988).
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Suppository preparations of cannabis have been used to advantage
in the past, and may be an acceptable alternative route of administra-
tion for the migraineur, although the advantage of dose titration would
be lost. GW Pharmaceuticals in the UK is researching nebulized and
sublingual preparation with whole cannabis extracts.

THE DISCOVERY OF ENDOGENOUS CANNABINOIDS
AND BIOCHEMICAL MECHANISMS OF CANNABINOIDS

Recently, scientists have provided elucidation of the mechanisms of
action of cannabis and THC with the discovery of an endogenous
cannabinoid brain receptor, arachidonylethanolamide, nicknamed
anandamide, from the Sanskrit word ananda, or ‘‘bliss’’ (Barinaga
1992; Devane et al. 1992; Marx 1990; Matsuda et al. 1990). Ananda-
mide has an inhibitory effect on cyclic AMP mediated through G-pro-
tein coupling in target cells, which, though widespread in the brain,
cluster in nociceptive areas (Herkenham 1993). Preliminary tests of its
pharmacological action and behavioral activity support similarity to
THC (Fride and Mechoulam 1993). Pertwee (1997) has examined the
pharmacology of cannabinoid receptors in detail.

Additional research has elucidated mechanisms of therapeutic ac-
tion of the cannabinoids pertinent to migraine, which are examined
system by system.

CANNABINOIDS AND SEROTONERGIC SYSTEMS

Serotonergic mechanisms have long been implicated in migraine
pathogenesis and treatment. This mechanism has been specifically
targeted in the development of the triptan drugs (Humphrey, Feniuk,
and Perren 1990). THC reduces serotonin release from the platelets of
human migraineurs (Volfe, Dvilansky, and Nathan 1985). Cannabis
has also been reviewed in the French literature (Spadone 1991).
Among other points, the author indicated (p. 21):

As to serotonin, the synthesis of 5-HT is stimulated by THC
(possibly by intermediary augmentation of corticosteroids) as
well as brain 5-HT content. Synaptosomal uptake seems inhib-
ited, while release is favored. [translation EBR]
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Anandamide and other cannabinoid agonists inhibit rat serotonin
type 3 (5-HT3) receptors (Fan 1995). This receptor acts as a mediator
of emetic and pain responses. The dearth of cannabinoid receptors in
the area postrema (Herkenham et al. 1990; Fride and Mechoulam
1996) coupled with the clinical effectiveness of cannabinoids as anti-
emetics (Abrahamov and Mechoulam 1995), support such an alterna-
tive mechanism.

Recently, Boger demonstrated an 89% relative potentiation of the
5-HT1A receptor and a 36% inhibition of the 5-HT2A receptor re-
sponses by anandamide (Boger, Patterson, and Jin 1998). 2-AG or
arachidonylglycerol (another endocannabinoid) inhibited 5-HT2A by
28%. Similar effects by THC are likely. These observations support
efficacy for cannabinoids in acute symptomatic migraine treatment
(agonistic activity at 5-HT1A or 5-HT1D) and in prophylactic treatment
of chronic headache (antagonistic activity at 5-HT2A) (Peroutka 1990a
and 1990b).

In a similar vein, Kimura et al. (1998) showed that high concentra-
tions of anandamide decreased serotonin and ketanserin binding (the
latter being a 5-HT2A antagonist). Additionally, 11-OH-delta-8-THC
and 11-oxo-delta-8-THC metabolites of cannabis modified serotonin
receptor binding.

Ultimately, the author and colleagues have recently demonstrated
pertinent serotonin receptor activity of the essential oil of cannabis
(Russo et al. 2000). Dilutions of these terpenoid components of up to
20,000 in buffer produced displacements of at least 50% of 3H-ketan-
serin from the cloned 5-HT2A receptor, while the same material dis-
placed 3H-8-OH-DPAT from the 5-HT1A receptor at least 50% in dilu-
tions up to 400. This activity provides important evidence for putative
synergistic activity of cannabis essential oil components with THC in
the preventive and symptomatic treatment of migraine.

DOPAMINERGIC SYSTEMS

The importance of dopaminergic mechanisms in migraine treatment
has received recent emphasis (Peroutka 1997). Dopamine blocking
drugs such as chlorpromazine and haloperidol can be very effective
stand-alone or adjunctive agents in migraine, but are significantly
sedating.

Ferri et al. (1986) were able to demonstrate that 6-hydroxydopa-
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mine, which causes degeneration of catecholamine terminals, was able
to block THC antinociception. Stefano and his team showed that anan-
damide stimulates nitric oxide formation in lower animals through
inhibition of presynaptic dopamine release (Stefano et al. 1997). They
stated (p. 63), ‘‘cannabinoids and their endogenous effectors play a
prominent role in the regulation of catecholamine release in inverte-
brates . . .’’ Many cannabinoid mechanisms demonstrate teleological
preservation, and similar effects in higher mammals may well be
operative. In a recent review (Mechoulam, Fride, and Di Marzo 1998)
(p. 12), a number of studies were cited as demonstrating that cannabi-
mimetic drugs cause ‘‘inhibition of the dopaminergic nigrostriatal
system.’’

Müller-Vahl and her colleagues cited previous work (Mailleux and
Vanderhaeghen 1992) in their examination of cannabinoid effects on
the dopaminergic system (Müller-Vahl et al. 1998, p. 504), ‘‘cannabi-
noid receptors were found to be co-localized both with dopamine D1
receptors on striatonigral dynorphin/substance-P-containing neurones
and with dopamine D2 receptors on striatopallidal enkephalinergic neu-
rones.’’ This and subsequent work by her group (Müller-Vahl et al.
1999) demonstrates that cannabis is able to induce a considerable
decrement in the movement disorder of patients with Tourette syn-
drome. This suggests a possible dopamine blocking effect of THC,
which may be clinically relevant without significant sedation, but whose
mechanism remains to be elucidated. Similar effects of THC on the
dopaminergic system may be equally pertinent to migraine treatment.

Leweke et al. (1999) demonstrated elevated levels of anandamide
and palmitylethanolamide (PEA) in schizophrenic patients, stating
(p. 1666), ‘‘anandamide may act as a local modulatory signal to offset
dopamine-induced psychomotor activation.’’ Given the tendency of
schizophrenics to ‘‘self-medicate’’ with cannabis, there is support for
their statement that their findings, ‘‘may reflect a homeostatic adapta-
tion of the endogenous cannabinoid system to neurotransmitter imbal-
ances that involve dopamine.’’ Conjecturally, THC may similarly
modulate dopaminergic imbalances in migraine, and deserves study.

INFLAMMATORY MECHANISMS

Anti-inflammatory claims for cannabis date back to the Sumerians
binding the head with the herb (Thompson 1949). Modern authors
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(Burstein 1992; Evans, Formukong, and Evans 1987; Formukong,
Evans, and Evans 1988, 1989) have examined the relationship be-
tween cannabinoids and inflammation. It is well known that anti-in-
flammatory drugs may ameliorate migraine, perhaps through effects
on the ‘‘sterile inflammation’’ of that disorder, as well as effects on the
arachidonate cascade. McPartland (2000) provides an excellent sum-
mary and analysis (McPartland 2000).

Burstein et al. (1973) demonstrated that THC and other cannabi-
noids could inhibit prostaglandin E-2 synthesis, and that the aromatic
moiety seemed to be the critical portion. In 1979, it was experimental-
ly demonstrated that smoked cannabis reduced platelet aggregation
(Schaefer et al. 1979).

Cannabichromene is often the second most abundant cannabinoid
in marijuana after THC (Turner and ElSohly 1981). CBC proved
superior in its anti-inflammatory capabilities to phenylbutazone. The
authors stated (p. 283S), ‘‘it is obvious that the THC content of mari-
huana cannot be used to adequately describe the pharmacologic activi-
ty of the drug.’’

Evans (1991) further analyzed structure-activity relationships of
cannabinoids, stating (p. S65), ‘‘Experiments involving oral adminis-
tration of THC suggested that THC was 20 times more potent than
aspirin and twice as potent as hydrocortisone.’’ Also observed was the
action of CBD as a dual cyclooxygenase and lipoxygenase inhibitor in
various assays. Hampson et al. (1995) were able to demonstrate that
anandamide and metabolites are substrates for brain lipoxygenase.

Although some authors have reported THC as an inhibitor of tumor
necrosis factor (TNF) production, Klein et al. (1998) noted that levels
of the latter might rise or fall depending on the cells and culture
system selected.

In a recent review (Fimiani et al. 1999), the authors analyze the
respective roles of opiate, cannabinoid and eicosanoid signaling
through a common nitric oxide coupling. They note (p. 27), ‘‘Del-
ta-9-THC blocks the conversion of arachidonic acid into all metabo-
lites derived by cyclooxygenase activity, whereas it stimulates lipoxy-
genase, resulting in an increase in lipoxygenase products.’’ The COX
inhibition of THC may in fact be selective for the COX-2 isozyme, as
more fully discussed by McPartland (2000). Clinically, no increased
incidence of gastric ulceration in chronic cannabis users has been
observed (Stefanis, Dornbush, and Fink 1977; Rubin and Comitas
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1975; New York (City), Mayor’s Committee on Marihuana, Wallace,
and Cunningham 1973), thus supporting its likely selectivity for COX-2.
One essential oil sesquiterpene component of cannabis, caryophyl-
lene, has a gastric cytoprotective effect (Tambe et al. 1996).

The above authors (Fimiani et al. 1999) also noted the morphine-
cannabinoid system modulates the eicosanoid cascade and its pro-
inflammatory cytokine activity through induction of nitric oxide syn-
thesis, averting damaging effects on tissues. They summarized (p. 30),
‘‘Thus, we can surmise cannabinoid-morphine systems are down-regu-
lators of inflammatory processes in an attempt to restore homeostasis.’’

Additionally, cannabis seed has likely dietary benefits as an anti-in-
flammatory agent. It is a rich source of linolenic acid, which promotes
formation of anti-inflammatory metabolites, as well as providing sig-
nificant amounts of gamma-linolenic acid, inhibiting the formation of
pro-inflammatory products from arachidonate (Conrad 1997; Wirtsh-
after 1997; Russo 2000).

Flavonoid components of cannabis may potentiate anti-inflammato-
ry activity. Cannflavin A and B inhibited prostaglandin E-2 production
in human rheumatoid synovial cells 30 times more potently than aspi-
rin (Barrett, Scutt, and Evans 1986). Apigenin, a flavonoid common to
cannabis and German chamomile (Matricaria recutita L. Asteraceae),
had important anti-inflammatory actions on interleukin, TNF, carra-
geenan-induced edema and by inhibition of up-regulation of cytokine-
induced genes (Gerritsen et al. 1995). Quercetin, another flavonoid in
cannabis, serves as an antioxidant, and inhibits hydrogen peroxide-
mediated NF-kappaB activity (Musonda and Chipman 1998).

Finally, various terpenoid essential oil components of cannabis
demonstrate anti-inflammatory effects at physiologically appropriate
levels (McPartland and Mediavilla 2001). Burstein et al. (1975) have
examined the essential oil fraction of cannabis, demonstrating eugenol
as potent in prostaglandin inhibition. Alpha-pinene and caryophyllene
have proven to demonstrate anti-inflammatory activity in the rat hind-
paw edema model from carrageenan or by PGE-1 (Martin et al. 1993).

CANNABINOID INTERACTIONS WITH OPIATES
AND ENDOGENOUS OPIOIDS

In ‘‘Cellular Effects of Cannabinoids’’ (Martin 1986), the author
reported that naloxone did not block the analgesic properties of these
substances, supporting a non-opioid mechanism.
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THC experimentally increases beta-endorphin levels (Wiegant,
Sweep, and Nir 1987). Depletion of endorphins has been measured in
the CSF of migraineurs during attacks (Fettes et al. 1985), and may
contribute to hyperalgesia and photophobia. Early exposure to THC in
rat pups boosted adult levels of beta-endorphins in specific brain
areas, while also raising substance P (Kumar et al. 1990). The perti-
nence to human patients is unclear. Mailleux and Vanderhaeghen
(1994) have also demonstrated that THC regulates substance P and
enkephalin mRNA levels in the basal ganglia. Manzanares et al.
(1998) have shown THC is able to promote increases in beta-endor-
phin in rats.

Meng and his group (1998) demonstrated that THC is involved in
an analgesic brainstem circuit in the rostral ventromedial medulla that
interacts with opiate pathways. They observed (p. 382), ‘‘the release
of endogenous opioids in the RVM mediates both the inhibition of
‘on’ cells and the antinociception seen after activation of neurons in
the midbrain periaqueductal grey.’’

Cichewicz and her group (1999) have suggested an opiate sparing
effect of THC might be employed clinically in pain patients, echoing
claims of the 19th century pioneers of Indian hemp.

Many analgesic effects of cannabinoids cannot be reproduced by
opiates, however, particularly in cases of neuropathic pain (Hamann
and di Vadi 1999). Especially in migraine, opiates may aggravate the
condition, or even promote its appearance de novo (Nicolodi 1998).
Therapeutic doses of morphine were unable to relieve migraine attack
and increased hyperalgesia in migraineurs when administered in head-
ache-free intervals. Additionally, 65% of chronic opiate users devel-
oped migraine during or subsequent to their addiction.

Meng’s results are discussed above (Meng et al. 1998). In a recent
publication Manzanares et al. (1999), cited that chronic cannabinoid
administration could similarly promote hypothalamic production of
beta-endorphin. This effect may be important with respect to auto-
nomic and chronometric effects of migraine.

MIGRAINE, CANNABINOIDS,
AND THE PERIAQUEDUCTAL GRAY

In 1996, researchers demonstrated antinociceptive effects of del-
ta-9-THC and other cannabinoids in the periaqueductal gray matter in
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rats (Lichtman, Cook, and Martin 1996). The PAG is a putative mi-
graine generator area (Goadsby and Gundlach 1991; Raskin 1988),
and is integral to ascending and descending pain pathways, fear and
anxiety (Behbehani 1995).

Weiller et al. (1995) examined migraineurs during attacks with
positron emission tomography (PET), demonstrating various sites of
regional blood flow increase. Those increases persisted in brainstem
areas, including the PAG, after successful treatment of the attacks with
sumatriptan. The authors posited migraine to reflect an imbalance in
activity of brainstem centers mediating vascular tone and antinocicep-
tion. Similarly, Castro et al. (1997) demonstrated a differential tritiated
sumatriptan binding in human PAG, again supporting the crucial na-
ture of that locus in migraine pathophysiology.

Manzanares et al. (1998) suggested that cannabinoid-mediated anti-
nociception in the PAG is produced by activation of endogenous op-
ioids. This is further supported by the fact that subchronic THC ad-
ministration elevates proenkephalin gene expression in the PAG.

A very recent analysis (Walker et al. 1999), has demonstrated that
electrical stimulation of PAG in the rat stimulated anandamide release
and CB1 receptor-mediated analgesia. The system was tonically ac-
tive, and cannabinoid antagonists produced hyperalgesia. The authors
posited that this cannabinoid modulated pain system would support
the prospect of approaches with cannabinoids to opiate-resistant syn-
dromes.

NMDA, GLUTAMATE AND MIGRAINE

A trigeminovascular system has long been implicated as subserving
pain, inflammatory and vascular effects of migraine. An important
neurochemical link of the NMDA/glutamate system to trigeminovas-
cular nociception in migraine has been reviewed in detail (Storer and
Goadsby 1999). In essence, painful stimuli in the head produce trans-
mission in the trigeminocervical complex through both NMDA and
non-NMDA-mediated mechanisms. One of the observed mechanisms
of the triptan drugs in migraine is their ability to block glutamate
release and trigeminocervical transmission through modulation of
5-HT1 receptor subtypes. The authors called for newer agents that
would affect this system without vascular side effects of the triptans.

Shen et al. (1996) elucidated basic mechanism of cannabinoids in
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glutamatergic systems. Through G-protein coupling, cannabinoid re-
ceptors inhibit voltage-gated calcium channels, and activate potassium
channels to produce presynaptic inhibition of glutamate release. This
effect was noted with endogenous and synthetic cannabinoid receptor
agonists, and was felt to be key to their analgesic responses. ‘‘Psycho-
tomimetic’’ or rather, dissociative side effects of strongly active agents
on the NMDA system (e.g., phencyclidine, ketamine) were noted,
while (p. 4333), ‘‘better tolerated drugs appear to be less efficacious
inhibitors of glutamate activation, but retain neuroprotective efficacy,
consistent with reduction, but not abolition, of glutamate receptor
activation.’’ Natural cannabinoids fit this profile, as demonstrated in a
subsequent study (Shen and Thayer 1999), wherein THC served as a
partial agonist acting presynaptically via CB1 to modulate glutamat-
ergic transmission through a reduction without blockade.

Similarly, Hampson and colleagues demonstrated a 30-40% reduc-
tion in delta-calcium-NMDA responses by THC (Hampson, Bornheim
et al. 1998), which was eliminated by a cannabinoid antagonist. This
group has subsequently provided elegant demonstration of the ability
of the THC and cannabidiol components of cannabis to act as neuro-
protective antioxidants against glutamate neurotoxicity and cell death
mediated via NMDA, AMPA and kainate receptors (Hampson, Gri-
maldi et al. 1998). These effects seemed to occur independently of
cannabinoid receptors, and support presumptive benefit in cerebral
ischemia, as observed in migraine infarction. The natural cannabi-
noids were more potent in their anti-oxidant effects than either alpha-
tocopherol or ascorbic acid.

Italian researchers Nicolodi and Sicuteri (1995) have recently eluci-
dated the role of NMDA antagonists in eliminating hyperalgesia in
migraine and possibly other conditions in a series of articles. They
demonstrated that ketamine was able to ameliorate migraine both
acutely and prophylactically through NMDA blockade. A ‘‘secondary
hyperalgesia’’ in these patients, manifested by an increased response
to noxious stimuli in areas adjacent to the pain was also diminished.
They suggested NMDA blockade as a remedy for chronic daily head-
ache (Nicolodi, Del Bianco, and Sicuteri 1997), and related mecha-
nisms of pain in defects of serotonergic analgesia in fibromyalgia
(Nicolodi, Volpe, and Sicuteri 1998), which is frequently comorbid. In
a most recent study (Nicolodi and Sicuteri 1998), they elucidate mech-
anisms by which a genetic predisposition (‘‘tertiary hyperalgesia’’)
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may lead to a ‘‘chronicization’’ of migraine through NMDA stimula-
tion. Gabapentin and ketamine were suggested as tools to block this
system and provide amelioration. Given the above observations and
relationships, it is logical that prolonged use of THC prophylactically
may exert similar benefits, as was espoused in cures of chronic daily
headache claimed in the 19th century with regular cannabis usage
(Mackenzie 1887).

This concept is bolstered by examination of another series of ar-
ticles by Richardson and her group. One study examined peripheral
mechanisms (Richardson, Kilo, and Hargreaves 1998), wherein can-
nabinoids acted on CB1 to reduce hyperalgesia and inflammation via
inhibition of neurosecretion of calcitonin gene-related peptide
(CGRP) in capsaicin activated nerve terminals. This is akin to mecha-
nisms of ‘‘sterile inflammation’’ observed centrally in migraine where
CGRP is felt to be an important mediator. At the spinal level, her
group noted an antihyperalgesic effect of cannabinoids (Richardson,
Aanonsen, and Hargreaves 1998a), mediated by CB1. Additionally,
experimental cannabinoid receptor blockade induced a glutamate-de-
pendent hyperalgesia, suggesting a tonic activity of cannabinoids in
averting such a development. Once more, an inhibition of CGRP
release was noted with anandamide. On this basis, they suggested the
clinical of cannabinoids in disorders (p. 152) ‘‘characterized by prima-
ry afferent barrage.’’ Inasmuch as an increased potency of cannabi-
noids was observed in hyperalgesia (p. 152), ‘‘may mean that there are
dosages of cannabinoids that would be effective as antihyperalgesic
agents but subthreshold for the untoward psychomimetic effects.’’
This is reminiscent of Dixon’s patients, able to return to work after
treating their headaches with a few inhalations of cannabis (Dixon
1899).

Elaborating on these themes, Richardson noted that a decrease in
lumbar cannabinoid receptor numbers correlated with hyperalgesia
(Richardson, Aanonsen, and Hargreaves 1998b), and could provide an
etiology for certain chronic pain states, especially those unresponsive
to opiate treatments, stating (p. 456), ‘‘Accordingly, drugs that activate
cannabinoid receptors or gene therapy directed at increasing activity
of the cannabinoid system may have therapeutic use in treating certain
types of chronic pain.’’

An even more recent study (Li et al. 1999) supports these conten-
tions. The synthetic cannabinoid agonist, WIN 55,212-2 was employed
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to block capsaicin-induced hyperalgesia in rat paws much as has been
observed for THC in formalin treatment paradigms. The authors stated
(p. 30), ‘‘These studies support the notion that cannabinoids can block
hyperalgesia at doses which do not produce analgesia or affect motor
function.’’ They continued (p. 31), ‘‘low doses of cannabinoids may
represent a novel therapeutic approach for alleviating hyperalgesia–
without the unwanted side effects typically associated with these com-
pounds.’’

Ultimately, Ko and Woods (1999) examined local THC administra-
tion and its activity on capsaicin-induced pain in rhesus monkeys.
Once more, THC effectively reduced pain, which was blocked by a
CB1 antagonist. THC was effective by injection, at a dose that produced
no behavioral change or sedation. The authors observed (p. 322),
‘‘Cannabinoid agonists may be effective treatments for nausea associ-
ated with chemotherapy, pain, migraine and epilepsy.’’ Critics may
point out that the above studies examine peripheral and spinal mecha-
nisms, but are not applicable to supraspinal systems. This seems un-
likely. Maneuf et al. (1996) were able to show a tonic activation of the
cannabinoid system serving to reduce GABA uptake in the globus
pallidus.

The above studies, taken ensemble, provide intriguing evidence that
cannabinoid systems may prove to integral to nociceptive pathways in
migraine pathogenesis.

SYNERGISM AND THE ENTOURAGE EFFECT

Another potent endogenous cannabinoid with analgesic effects has
recently been described (Calignano et al. 1998). Palmitylethanolamide
(PEA) is released with from a phospholipid in conjunction with anan-
damide. The two compounds achieve a 100-fold synergism on CB1
type peripheral receptors in cutaneous tissues. It has also been shown
that endogenous cannabinoids and their inactive metabolites combine
to boost physiological responses (the ‘‘entourage effect’’) (Mechou-
lam and Ben-Shabat 1999). Given the likely contributions of cannabis
flavonoids and essential oils to therapeutic effects on mood, in-
flammation and pain reviewed in (McPartland and Pruitt 1999), one
can easily see support for Dr. Mechoulam’s quotation (Mechoulam
and Ben-Shabat 1999, p. 136), ‘‘This type of synergism may play a
role in the widely held (but not experimentally based) view that in
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some cases plants are better drugs than the natural products isolated
from them.’’

ONTOLOGICAL CONJECTURE
ON THE CANNABINOIDS IN MIGRAINE

 Migraine is relatively uncommon before age 10, and very much so
before age 5. When present, it may be manifested as ‘‘acephalic mi-
graine,’’ or migraine without pain, or as a number of other formes
frustes such as cyclic vomiting, abdominal pain, or paroxysmal verti-
go. The reason for this developmental quirk has never been elucidated.

A detailed developmental mapping of cannabinoid receptor binding
in humans has been performed (Glass, Dragunow, and Faull 1997),
and may shed light on this issue. Cannabinoid binding is low in the
brainstem except for the substantia nigra, spinal trigeminal and tractus
solitarius nuclei and the periventricular gray matter, demonstrating an
interesting homology with sumatriptan binding in the human brain
(Castro et al. 1997). In the adult, midbrain central gray binding of
tritiated CP55940 was 21 � 12 femtomoles/mg of tissue, whereas, in
the neonate, the value was 157 � 11, some 7.5 times greater (Glass,
Dragunow, and Faull 1997). Similar increased density of cannabinoid
binding is seen in other areas. A decremental decline in cannabinoid
binding was observed developmentally.

Given the reported role of the PAG in pain modulation and mi-
graine, it is interesting to conjecture that this decline in its cannabinoid
binding allows the subsequent development of migraine pain in the
older child or adult. The emesis and abdominal pain of migraine
appear early in its ontogeny, but it is clear from previous study that this
mechanism is not mediated by cannabinoid receptors.

What of other phenomena of the young? Could it be that the eidetic
images, childlike wonder and ready laughter of youth are a manifesta-
tion of their greater expression of cannabinoid function? As adults are
we consigned to suffer the pain, and lose the intensity of image and
imagination? This conjecture is surely worth considering.

VALUE AND PLACE OF CANNABIS
IN MIGRAINE TREATMENT

The information reviewed above indicates that cannabis has a long
established history of efficacy in migraine treatment. Clinical use of
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the herb and its extracts for headache has waxed and waned for 1200
years, or perhaps much longer, in a sort of cannabis interruptus.

It is only contemporaneously that supportive biochemical and phar-
macological evidence for the indication is demonstrable. Cannabis’
unique ability to modulate various serotonergic receptor subtypes,
inhibit glutamatergic-mediated toxicities, simultaneously provide anti-
inflammatory activity and provide acute symptomatic and chronic
preventive relief make it unique among available treatments for this
disorder.

This author’s personal experience in communicating with several
hundred migraineurs who have employed cannabis is that 80% have
noted improvement, often with complete symptomatic relief. That this
has occurred without any quality control of the herb whatsoever is
most compelling. Many report the ability to titrate their dosage
through smoking so that they achieve relief without cognitive or motor
impairment. The latter is not the case with oral THC (‘‘dronabinol’’ or
Marinol�), whose slow and variable gastrointestinal absorption and
conversion to more intoxicating metabolites (11-hydroxy-delta-9-THC)
have made it a poorer choice for most migraineurs.

Reports of surveys of undertaken by Dr. Tod Mikuriya on 2480
patients served by the Oakland Cannabis Buyers’ Club indicate that
127 or 5% sought cannabis for primary treatment of chronic migraines
(Gieringer 2001).

CANNABIS, AND THE IDEAL DRUG FOR MIGRAINE

Some years ago, this author mused on the pharmacological attrib-
utes of an ‘‘ideal drug’’ for headache treatment (Russo 1992). Based
on contemporary knowledge, these included: stimulatory activity on
5-HT1 receptors for acute relief, antagonistic activity on 5-HT2 recep-
tors for prophylactic benefit, antagonism of 5-HT3 receptors for anti-
emesis, boosting of depleted endorphin levels, inhibition of substance
P, freedom from gastrointestinal upset, and reasonable cost. Nowa-
days, we might add inhibition of NMDA receptor activity and CGRP
release. It seemed wise to consider that no single agent that met these
requirements existed, or could even be conceived. Currently, that
judgment requires revision. Cannabis, particularly considered as an
admixture of THC, other cannabinoids, flavonoids and essential oils,
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seems to fulfill all of these criteria. That proof is offered historically,
with anecdotal case studies, and with examination of its biochemical
basis. Now all that is required in clinical correlation in modern con-
trolled conditions.

FINAL THOUGHTS

Migraine remains a serious public health issue despite the recent
development of 5-HT1D-agonist medications. In the USA, an esti-
mated 23 million Americans suffer severe migraine. Of those, 25%
have four or more episodes per month, and 35% have one to three
severe headaches each month (Stewart et al. 1992). An estimated 14%
of females, and 8% of males miss some part a day of work or school
each month due to headaches (Linet et al. 1989). Migraine has been
estimated to account for an economic impact of $1.2 to $17.2 billion
annually in the USA in terms of lost productivity (Lipton and Stewart
1993).

Although sumatriptan has effected an admirable advance in treating
acute migraine, problems remain. While rapidly active subcutaneous-
ly, its oral absorption is relatively slow, and absorption of any agent by
this route may be notably impaired or impossible in the migraineur.
One may inadvertently treat the headache attack too early: sumatriptan
and its analogues are ineffective when administered in the ‘‘aura
phase’’ of classic migraine (Bates et al. 1994; Ferrari and Saxena
1995). Despite its status as the current most effective agent in acute
migraine treatment, injected sumatriptan (Imitrex�) has been ineffec-
tive in up to 30% of patients, or has produced undesirable side effects
for up to 66% (Mathew 1997). Headache recurrence after triptans
remains a common clinical pitfall. Unfortunately, repetitive dosing,
and development of agents with longer half-lives does not totally
solve the problem (Ferrari and Saxena, 1993, 1995). It is a curious
feature of sumatriptan that it is said to pass the blood-brain barrier
poorly. Some researchers posit that the condition itself results in easier
passage of the molecule. Newer agents with improved central nervous
system penetration have been synthesized, but have not notably im-
proved efficacy. Some may result in more frequent chest and throat
tightness, numbness, tingling, anxiety, and other side effects (Ferrari
and Saxena 1993, 1995). Most importantly the triptan class of medica-
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tions does not reduce the frequency of migraine attacks. The older
drug dihydroergotamine, has some prophylactic benefit but is best
administered intravenously, and is not well tolerated by some. Thus,
the triptans, however impressive, may represent a therapeutic dead
end. Considering these shortcomings, alternative treatment agents re-
main an important priority.

Based on the above review, it is convincingly the case that ‘‘medical
marijuana’’ deserves formal scientific scrutiny for migraine treatment.
Such clinical trials may reveal whether cannabis fulfills current crite-
ria as a safe and effective treatment for migraine. Smoked cannabis
would be preferable to butorphanol nasal spray (Stadol-NS�), which
has remained an unscheduled drug approved in the USA for migraine
treatment notwithstanding its addictive potential and attendant mor-
bidity and mortality (Fisher and Glass 1997).

Although evidence suggests that delta-9-THC is primarily responsi-
ble for clinical benefits of cannabis smoking in migraine, investigation
of the effects of different cannabis strains rich in tetrahydrocannabiva-
rin (THCV), delta-8-THC, or certain flavonoids and monoterpenes may
be clinically fruitful. Use of high potency material for smoking, or
alternative delivery systems may provide improved cost-benefit ratios.
Solving the above issues may render cannabis or future synthetic can-
nabinoids well suited to migraine treatment. Given the multiple mecha-
nisms by which cannabis affects migraine pathophysiology, it may
come to pass that the disorder is eventually recognized as an endocan-
nabinoid deficiency disease, or a disorder of cannabinoid regulation.

In closing, a unique dance of medical science and politics is occur-
ring that will soon decide whether herbal cannabis (a derivative, or
synthetic analogue) will rise like the legendary phoenix to resume an
ancient role as a remedy for migraine and neuropathic pain.
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The Use of Cannabis for Headache Disorders
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Abstract
Headache disorders are common, debilitating, and, in many cases, inadequately managed by existing treatments.
Although clinical trials of cannabis for neuropathic pain have shown promising results, there has been limited
research on its use, specifically for headache disorders. This review considers historical prescription practices,
summarizes the existing reports on the use of cannabis for headache, and examines the preclinical literature ex-
ploring the role of exogenous and endogenous cannabinoids to alter headache pathophysiology. Currently,
there is not enough evidence from well-designed clinical trials to support the use of cannabis for headache,
but there are sufficient anecdotal and preliminary results, as well as plausible neurobiological mechanisms, to
warrant properly designed clinical trials. Such trials are needed to determine short- and long-term efficacy for
specific headache types, compatibility with existing treatments, optimal administration practices, as well as po-
tential risks.

Keywords: cannabis; headache; therapy

Introduction
Headache is a major public health concern, with enor-
mous individual and societal costs (estimated at $14.4
billion annually) due to decreased quality of life and
disability.1 Each year, *47% of the population experi-
ence headache, including migraine (10%), tension-type
headache (38%), and chronic daily headache (3%).2 A
sexual dimorphism exists for headache disorders,
with women 2–3 times more likely to experience mi-
graine3 and 1.25 times more likely to experience
tension-type headache than men.4

The present review will focus largely on migraine,
tension-type headache, trigeminal autonomic cephalal-
gias (specifically cluster headache), and medication-
overuse headache (MOH). Migraine is classified as a
4–72 h headache that is typically unilateral, pulsating,
of moderate-to-severe intensity, and associated with
photophobia and phonophobia.5,6 Tension-type head-
ache is classified as frequent, infrequent, or chronic,
typically presenting with bilateral tightening pain of

mild-to-moderate intensity and lasting minutes to
days.6,7 Cluster headache is defined as severe unilateral
pain in orbital, temporal, and/or supraorbital locations,
lasting 15–180 min and typically occurring frequently
and at regular intervals.6,8 MOH is a chronic condition
(occurs more than 15 days per month) that develops
from frequent use of anti-headache medications.6,9

The pathophysiology of headache disorders is still
under investigation. However, it is believed that mi-
graine and cluster headaches are initiated in the brain
in areas such as the hypothalamus, brainstem, or pos-
sibly cortex.6 Tension-type headaches can not only
originate in the central nervous system but may also
be triggered by myofascial tissue, often developing in
response to stress.10 Regardless of origin, headaches
usually involve overactivation of the trigeminovascular
pathway, resulting in the release of vasoactive peptides,
such as calcitonin gene-related peptide (CGRP) and sub-
stance P, as well as vasoactive mediators such as nitrous
oxide (NO), which can lead to further sensitization of
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nociceptive receptors in the head and neck.11 Serotoni-
nergic signaling, parasympathetic efferents, inflamma-
tion, and increased intracranial pressure also play
important roles in headache disorders.12,13

Treatment depends on the underlying headache
condition; however, some popular options include
NSAIDs for mild headaches and triptans, anti-
depressants, verapamil, or ergotamine for more severe
or chronic headaches.14 These may be complemented
by nonpharmacological interventions such as cognitive-
behavioral therapy or relaxation training.15 Despite
many treatment options, less than half of headache
sufferers experience remission, and many continue to
develop more severe or chronic headaches throughout
their lifetime.16 Moreover, headache disorders are
often underrecognized and undertreated.17 This current
situation warrants an exploration of additional treat-
ment options for headache disorders, with favorable
side-effect profiles and efficacy in refractory patients.

One such option, cannabis, has been ignored in the
United States for the past several decades but has an
established history in the treatment of headaches. As-
syrian manuscripts from the second millennium BCE
recommended cannabis to ‘‘bind the temples,’’18 and
Ayurvedic preparations in the third and fourth centu-
ries BCE were indicated for ‘‘diseases of the head’’
such as migraines.19 The prescription of cannabis was
even recommended in ancient Greece, with Pedanius
Dioscorides describing its use in his De Maternia
Medica as a treatment for ‘‘pain of the ears.’’20 Other ci-
tations documenting the use of cannabis for headache
disorders arise from the ninth century in the Al-Aq-
rabadhin Al-Saghir, the earliest known document of
Arabic pharmacology.19 Further recommendations
are found in Persian texts from the 10th21 and 17th
centuries.22 Prominent physicians of the Middle
Ages, including John Parkinson23 and Nicholas
Culpeper,24 also recommended the use of cannabis
for headache.

The reintroduction of cannabis to the West in 183925

began a century of its use as an effective treatment for
headache disorders26 until its illegalization in 1937.27

Notable physicians who espoused the benefits of can-
nabis for headache disorders included John Russell
Reynolds, the personal physician of Queen Victoria,28

American neurologist Silas Weir Mitchell,29 the presi-
dent of the New York Neurological Society Edouard
C. Seguin,19 William Gowers, a founding father of
modern neurology,30 and Sir William Osler, often con-
sidered the father of modern medicine.31

When cannabis was deemed illegal by the U.S. gov-
ernment, its therapeutic use and research into its med-
ical potential was largely discontinued. To this day,
there are few clinical investigations of the use of canna-
bis for headache; however, the studies that have
emerged demonstrate potential efficacy. In addition,
numerous pre-clinical investigations18 have validated
the role of endocannabinoids in preventing headache
pathophysiology, which suggests a mechanistic role of
cannabis in the treatment of these disorders. Although
the cannabis plant comprises more than 100 cannabi-
noids, there has been little study of the individual ef-
fects of these cannabinoids on headache disorders;
therefore, the present review will focus largely on the
clinical potential of the cannabis plant as a whole.

The present review has four unique aims: (1) High-
light common historical trends in the use of cannabis in
the treatment of headache to inform future clinical
guidelines. (2) Briefly present the current clinical liter-
ature on this topic, with a focus on more recent publi-
cations that have not been discussed in past reviews. (3)
Compile various preclinical studies into a prospective
integrated model outlining the role of cannabinoids
in the modulation of headache pathogenesis. (4) Out-
line several19,32–35 future directions that warrant explo-
ration based on the limited, but promising findings on
this topic.

Materials and Methods
The material presented was drawn from standard
searches of the PubMed/National Library of Medicine
database, influential sources of current medical litera-
ture, and past review articles. Search keywords in-
cluded cannabis; cannabinoids; headache; migraine;
cluster headache; medication-overuse headache; tetra-
hydrocannabinol; cannabidiol; clinical trial; placebo;
and double blind. CliniacalTrials.gov was also queried
for studies that have not yet been published. Individual
articles were selected based on historical, clinical, or
preclinical relevance to cannabinoids or cannabis as a
treatment for headaches.

Historical Use of Cannabis for Headache
Historical reports, though not ideal forms of evidence,
are important resources for understanding the poten-
tial use of cannabis in the treatment of headache disor-
ders. Clinical publications between 1839 and 1937
provide valuable insights into the most effective
practices, challenges, and benefits during an era
when cannabis was commonly used to treat headache.
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A summary of historical treatment practices using can-
nabis for migraines can be seen in Table 1. Historical
sources indicate that cannabis was used as an effective
prophylactic and abortive treatment for headache dis-
orders. Although dosing varied among physicians,
most prescribed alcohol extractions of the drug in the
range of ¼ to ½ grain (16–32 mg).28,32,36–40 This dose
was likely chosen to minimize the effects of intoxica-
tion while also providing effective therapeutic relief.
Other providers suggested that doses should be pro-
gressively increased until modest effects of intoxication
were felt.19 For prophylactic treatment, these doses
were usually administered two to three times daily
for weeks or even months.28,32,36–38 Acute treatment
often involved higher doses taken as needed and, in
some cases, smoked cannabis was recommended.19,41–42

Early reports of cannabis for the treatment of
headache appear to be largely positive, with many pa-
tients experiencing a decrease in the frequency and
intensity of their headache episodes. In some cases,
headache was cured entirely even after cannabis dis-
continuation.28,32,36–42 Furthermore, these early clini-
cal reports praise the apparent safety of long-term
cannabis use, as well as its added benefits of mollify-
ing the nausea and anxiety that often accompany
headaches. A common emphasis was placed on the
importance of specific purity, preservation, and ad-

ministration of the cannabis as well as patient adher-
ence in the efficacy of treatment.

Clinical Studies on Cannabis Use for Headache
The schedule 1 classification of marijuana in 1970 has
made rigorous clinical studies on the treatment efficacy
of this substance difficult. Currently, there are no
placebo-controlled clinical studies examining the use
of cannabis for headache; nevertheless, there have
been a number of other studies published that give in-
sight into its therapeutic efficacy (Table 2).19,43–58

However, care should be taken when interpreting the
findings from these studies. With one exception,53

these studies did not include a control group, and
given that the placebo effect can be altered by the con-
text of treatment,59 it is reasonable to expect a signifi-
cant placebo response given the pre-existing public
popularity and notoriety of cannabis. Moreover, self-
reports and case studies may have a bias toward im-
mediate improvement without awareness of possible
dependence, rebound, or withdrawal responses, which
are important concerns in headache treatment.60 In
fact, studies show that headache can be induced in
23.2% patients undergoing cannabis withdrawal.61

Nabilone, a synthetic cannabinoid mimicking tetra-
hydrocannabinol (THC), has been shown to decrease
analgesic intake while reducing MOH pain in a

Table 1. Historical Reports of the Use of Cannabis as a Treatment for Headache (19th and Early 20th Century)

Usage Administration Sample Result Source

Migraine A: 0.03 fluid ounce of alcohol
extract 1 h before pain onset

4 Case studies Distinct termination of migraine. All patients
experienced improvement, some were cured.

Donovan41

Migraine A: 21.6 mg 2 Case studies Immediate relief and elimination of headache
for 14 months after treatment.
No lasting harm.

Reynolds27

P: 21.6 mg—three times daily

Migraine/
headache

P: 21.6 mg, 1–2 times per day
(can increase to 43.2 mg)

9 Case studies
and clinical
experience

Responses in majority of cases. Usually lasting
relief, sometimes curative. Palliative
during headache.

Greene35;
Russo18

Clavus hystericus
and migraine

P: 21.6 mg to 43.2 mg every night Textbook Palliation even in severe cases. Waring36

Migraine or
sick headache

P: Taken before each meal
(Women: 21.6 mg increased to
32.4 after 2–3 weeks; Men: 32.4
increased to 48.6)

Clinical
experience

Majority of patients reported
migraine relief for months.

Seguin (1878)
cited in
Russo18

Migraine or
sick headache

A: 21.6–32.4 mg at beginning of attack. Clinical
experience

Found to be the most effective drug for
migraine. Can abort attacks in some cases.

Ringer37

P: 21.6–32.4 mg, 2–3 times daily,
for weeks or months continuously.

Migraine P: 8.1–16.2 mg of solid extract
twice a day.

Clinical
experience

Helpful prophylactically and abortively, even
in cases of migraine refractory to other
treatments.

Hare40

A: Take as needed
Chronic daily

headache
P: 21.6–32.4 mg (increasing if necessary),

2–3 times per day for weeks
to months.

4 Case studies Cured complaints in a majority of cases. Mackenzie38

Migraine P: 16.2 mg twice a day continuously Short report Given immediately will stop attack,
given periodically will reduce severity
and frequency.

Suckling39

A: Take 16.2 mg during onset of attack

A, abortive; P, prophylactic.

Lochte, et al.; Cannabis and Cannabinoid Research 2017, 2.1
http://online.liebertpub.com/doi/10.1089/can.2016.0033

63



double-blind, placebo-controlled trial.53 In this study,
26 patients with treatment refractory MOH com-
pleted a course of either nabilone (0.5 mg) or ibupro-
fen (400 mg) for 8 weeks, then after a week-long
washout period, completed a second 8-week course
of the previously excluded medication. Oral cannabi-
noid administration was chosen over an oromusocal
THC spray, both because oral administration avoids
the concentration peaks that can lead to euphoric
effects and because chronic administration better
overcomes individual differences in bioavailability.
Although both substances showed improvement from
baseline, nabilone was significantly more effective than
ibuprofen in reducing pain intensity, analgesic intake,
and medication dependence, as well as in improving
quality of life. This study also examined the safety of
nabilone as a treatment for headache and found that
patients only experienced mild adverse effects that dis-
appeared after discontinuation of the medication. The
results of this study are significant, especially given

that MOH is exacerbated by many pharmacological
treatments. This study also highlights the potential
value of cannabis in combination therapies, as a supple-
ment to traditional treatments, or as a secondary treat-
ment in refractory cases. Currently, a multicenter,
double-blind, placebo-controlled study is being per-
formed to examine the safety and efficacy of a dronabi-
nol, or synthetic THC, metered dose inhaler for the
treatment of migraine (clincaltrials.gov, NCT Identifier:
NCT00123201). When published, this study could give
valuable insights into the efficacy and risks of cannabi-
noids for the treatment of migraines.

Cannabis and cannabinoids have been studied clin-
ically for other conditions, showing efficacy in the
treatment of neuropathic/chronic pain, spasticity, and
nausea.62–66 These three conditions are associated
mechanistically and qualitatively with the experience
of headache and, although the clinical literature for
each of these conditions exceeds the scope of this re-
view, it is plausible that their efficacy will carry over

Table 2. Clinical Reports of the Use of Cannabis or Exogenous Cannabinoids as a Treatment for Headache

Subject population Type of study Significant findings Source

3 Chronic smokers Case series Migraines after cannabis cessation. Remission
of headache with return to use in one patient.

El-Mallakh42

Patient with migraine Case report Women found superior relief of migraine with
cannabis compared with beta-blockers, opiates,
and ergots.

Petro (1997)
cited in Russo18

Patient with migraine Case report 18 years of treatment failure with standard
pharmaceuticals, found success with smoked cannabis.

Grinspoon
and Bakalar45

Patient with migraine Case report Successful treatment with cannabis that did
not produce inebriation.

Terwur (1997)
cited in Russo18

121 Patients prescribed
cannabis for migraine

Retrospective
study

Migraine occurrences decreased from 10.4 to
4.6 per month; 39.7% had a positive effect, 19.8% had
decreased frequency, and 11.6% had aborted pain.

Rhyne et al.46

5 Cases of chronic
migraine headache

Case series All cases successfully treated with dronabinol or
cannabis. In one case, cannabis improved response
more than dronabinol. In three cases, cannabis was
used to abort headache in the prodromal phase.

Mikuriya48

1655 Patients seeking physician
recommendation for
medical cannabis

Survey 40.8% of applicants reported improvement of
headache symptoms with cannabis.

Nunberg et al.49

3 Subjects with chronic
headaches

Case series Smoking cannabis caused relief similar or greater
than ergotamine and aspirin.

Noyes Jr. and Baram50

30 Outpatients with medication-
overuse headache

Clinical Trial
(RDAC—Crossover)

Nabilone was superior to ibuprofen in reducing
pain intensity, analgesic intake, and medication
dependence while improving quality of life.

Pini et al.52

Patient with refractory
cluster headache

Case report Smoked cannabis or dronabinol at the beginning
of cluster headache provided complete immediate
headache relief.

Robbins et al.53

113 Patients with chronic
cluster headache

Survey 26% regularly used cannabis. Use as treatment unknown. Donnet et al.54

139 Patients with chronic
cluster headache

Survey Overall, 45.3% had used cannabis, and 19.4% had used
it to treat cluster headache; 25.9% found efficacy,
and the remainder found variable or negative effects.

Leroux et al.55

Patient with pseudotumor
cerebri

Case report Complete resolution of headache with smoking
cannabis in <5 min without reoccurrence.

Evans and Ramadan56

112 Patients with MS-associated
trigeminal neuralgia

Survey Overall, 70% found relief from trigeminal neuralgia,
and 90% found chronic pain relief.

Consroe et al.57

MS, multiple sclerosis.
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in the treatment of headache disorders as well. For ex-
ample, the analgesic properties of cannabis seen in the
treatment of neuropathic pain will likely apply to
chronic headache, the antispasmodic properties seen
in the treatment of multiple sclerosis could apply to
muscle strain known to induce tension headaches,
and the antiemetic properties seen in the treatment of
chemotherapy-associated nausea might also palliate
migraine-induced nausea.

Many individuals are currently using cannabis for
the treatment of migraine and headache with posi-
tive results. In a survey of nine California clinics
(N = 1746), physicians recorded headaches and mi-
graines as a reason for approving a medical marijuana
ID card in 2.7% of cases, and 40.7% patients self-
reported that cannabis had therapeutic benefits for
headaches and migraines. In another California survey
of 7525 patients, 8.43% of patients reported that they
were using medical cannabis to treat migraines.
Another survey of 1430 patients found that 9% of pa-
tients were using medical cannabis to treat migraines
(subdivided into 7.5% for classical migraines, 1% for
cluster headaches, and 0.5% for others). Other studies
have reported the use of cannabis for migraine or head-
ache relief, with specific estimates including 5%
(N = 24,800) and 6.6% (N = 128) for migraines and
3.6% (N = 128) and 7.4% (N = 217) for headache.

Other studies have looked specifically at the change
in the occurrence of headache disorders with use of
cannabis.52 One retrospective study described 121 pa-
tients who received cannabis for migraine treatment,
among whom 85.1% of these patients reported a reduc-
tion in migraine frequency.47 The mean number of mi-
graines at the initial visit was 10.4, falling to 4.6 at
follow-up visits after cannabis treatment. Moreover,
11.6% of the patients found that, when smoked, canna-
bis could effectively arrest the generation of a migraine.
These results indicate that cannabis may be an effective
treatment option for certain migraine sufferers.

Reports from 139 cluster headache patients56 indi-
cate that cannabis could have value in treating a
portion (25.9%) of these patients as well. However,
cannabis was reported to provoke cluster headache at-
tacks in some patients (22.4%) as well. One possible
explanation for this provoking effect is that cannabis
is known to increase heart rate, increase blood pressure,
and cause systemic vasodilation.67 Cluster headache
sufferers seem to be highly sensitive to vasodilation of
the carotid tree and increased oxygen demands, find-
ings that are supported by evidence that alcohol is a re-

liable trigger and supplemental oxygen is an effective
abortive therapy.68 The increased oxygen demand
and/or the vasodilation effects of cannabis could theo-
retically be responsible for this exacerbation in some
cluster headache sufferers. Interestingly, cluster head-
aches appear to show improvement with treatment
using hallucinogens such as d-lysergic acid amide (ergine
or LSA), psilocybin, and lysergic acid diethylamide
(LSD).33 As such, it is possible that the psychoactive
properties of THC could play a role in the treatment
of cluster headaches.

Case reports also give insights into the mechanisms
behind the anti-headache action of cannabis. Smoking
cannabis has been reported to relieve pain associated
with pseudotumor cerebri,57 a condition that is charac-
terized by an increase in the intracranial pressure of an
uncertain etiology. This suggests that the therapeutic
effect of cannabis in some headache conditions could
be a result of reducing intracranial pressure. In fact,
dexanabinol, a synthetic cannabinoid, has been found
to relieve intracranial pressure and improve outcomes
after traumatic brain injury.69

Cannabinoids and Headache Pathophysiology
The pathophysiological mechanisms of many headache
disorders are not entirely understood. Nevertheless,
preclinical data examining the effects of endocannabi-
noids on the neurological and vascular systems demon-
strate the influence of endocannabinoids in modulating
several major components of migraine pathogenesis
(Table 3 and Fig. 1).35,70–85

Underlying cause of headaches
Various genetic factors can predispose individuals to
migraines. For example, studies have shown that a de-
crease in expression of the cnr1 gene, which encodes
the cannabinoid receptor type 1 (CB1) receptor, is as-
sociated with migraine and trigeminovascular activa-
tion.70 Women who experience migraine also have
increased activities of fatty acid amide hydrolase
(FAAH), an enzyme used to degrade the endocannabi-
noid anandamide (AEA), and the endocannabinoid
membrane transporter (EMT), a membrane trans-
porter for AEA, leading to an overall decrease in levels
of endocannabinoids.73 This finding could partially ex-
plain the increased prevalence of migraines in women.
An examination of cerebrospinal fluid shows that indi-
viduals who experience migraines have decreased levels
of AEA and increased levels of CGRP and NO (nor-
mally inhibited by AEA). These findings support the
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Table 3. Studies on the Role of Cannabinoids in Headache Pathogenesis

Mechanistic
category Significant findings Source

Systemic Variants in the cnr1 gene (encodes for the CB1 receptor) resulting in decreased expression
of CB1 associated with migraine and trigeminovascular activation.

Juhasz et al.75

Levels of AEA are decreased in the cerebrospinal fluid of individuals with chronic migraine,
whereas levels of CGRP and NO (inhibited by AEA) are increased.

Sarchielli et al.76

Endocannabinoid deficiency theorized as a possible cause for migraine and other chronic
pain disorders, including chronic migraine and medication-overuse headache.

Cupini et al.77

Female migraineurs have increased FAAH and EMT activities. Cupini et al.78

Cortex CB1 agonists suppress glutamatergic neurotransmission by inhibiting NMDA receptors. Hampson et al.79

CB1 agonists suppress CSD. Kazemi et al.80

Vasculature AEA reduced nitroglycerin-induced neuronal activation in the nucleus trigeminalis caudalis. Greco et al.81

AEA inhibits dural blood vessel dilation induced by CGRP, capsaicin, and NO (model of
trigeminovascular nociceptive response). AEA also prevented the release of NO
by CGRP in dural arteries.

Akerman et al.82

Hyperalgesia induced by NO nearly eliminated in FAAH deletion or with FAAH inhibitor. Nozaki et al.83

AEA activates TRPV1 on afferent trigeminal ganglion neurons, leading to CGRP release
and cranial vasodilation.

Akerman et al.93

CBD is TRPV1 agonist. Could desensitize receptor and inhibit pathophysiological mechanism
of headache.

Bisogno et al.84

Platelets Endocannabinoid levels reduced in platelets of patients with migraine. Rossi et al.85

Platelets of women with migraine showed increased activity of FAAH when compared
with men with migraine.

Cupini et al.78

Cannabinoid compounds may stabilize and inhibit 5HT release from platelets during a migraine. Volfe et al.96

Brainstem CB1 receptor activation in PAG and RVM leads to top-down modulation of pain. Kelly and
Chapman86

AEA potentiates 5HT1A and inhibits 5HT2A receptors. Boger et al.87

Endocannabinoids interact with serotonergic neurons in the brainstem dorsal raphe
to modulate pain mechanisms.

Haj-Dahmane
and Shen88

NO increases activity of FAAH, leading to increased breakdown of endocannabinoids
in the midbrain/PAG.

Greco et al.30

Elevation of endocannabinoid levels in the PAG modulates descending nociceptive pathways
via CB1 and TRPV1.

Maione et al.89

CB1 receptor activation in the vlPAG attenuated trigeminocervical complex activity. This effect
was inhibited by the addition of the CB1 receptor antagonist or the 5HT1B/1D receptor antagonist.

Akerman et al.90

AEA, anandamide; CB1, cannabinoid receptor type 1; CBD, cannabidiol; CGRP, calcitonin gene-related peptide; CSD, cortical spreading depression;
EMT, endocannabinoid membrane transporter; FAAH, fatty acid amide hydrolase; NMDA, N-methyl-D-aspartate; NO, nitrous oxide; PAG, periaqueduc-
tal gray; RVM, rostral ventromedial medulla; vlPAG, ventrolateral PAG.

FIG. 1. Proposed model of the influence of cannabinoids on headache pathogenesis. Each branch
corresponds to a mechanistic category listed in Table 3. Orange = systemic; purple = cortex;
red = vasculature; green = platelets; blue = brainstem.
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proposed theory that alterations in endocannabinoid
function with reductions in endocannabinoids such
as AEA may be one of the mechanisms underlying mi-
graine. A feature of headache disorders is that they are
highly associated with other comorbidities, including
anxiety and mood disorders, allergies, chronic pain dis-
orders, and epilepsy.86 The endocannabinoid defi-
ciency hypothesis provides a possible mechanism
underlying not only migraine but also diseases such
as fibromyalgia and irritable bowel syndrome.72

Although the endocannabinoid deficiency hypothesis
is still speculative and in need of further study, it suggests
that exogenous stimulators of the endocannabinoid
system, such as cannabis, could treat these diseases at
their source.87

Glutamate signaling
One of the first subjective indicators of a migraine is the
occurrence of an aura, a perceptual abnormality that
often precedes a migraine attack. A wave of electro-
physiological hyperactivity followed by inhibition,
known as cortical spreading depression (CSD), is con-
sidered the neurobiological event underlying the mi-
graine aura. CSD has been shown to be a result of
excessive glutamate signaling, and one effect of endo-
cannabinoids is the suppression of glutamate signaling
via the inhibition of NMDA receptors.74 In fact, sup-
pression of CSD has been achieved by THC and canna-
binoid CB1 agonist activation of CB1 receptors in
murine models.75 This suggests a use for cannabis in
the prevention of the initial mechanisms triggering a
migraine aura and the subsequent pain.

Trigeminovascular activation
Another component of most headache disorders is
overactivation of the trigeminovascular system, the pri-
mary sensory nerve tree for the head. One of the most
reliable triggers for migraine is NO. Studies have dem-
onstrated the role of endocannabinoids in inhibiting
NO.76 Moreover, AEA has been shown to inhibit
dural vascular dilation caused by NO, CGRP, capsaicin,
and electric stimulation.77 This effect may seem para-
doxical, as cannabis is a known vasodilator and AEA
acts through the vanilloid receptor TRPV1 to cause di-
lation of the cranial blood vessels.88 However, because
cannabinoids such as THC bind preferentially with
CB1 receptors over TRPV1,89 concentration could de-
termine whether cannabinoids have a vasodilatory or
vasoconstrictive effect. For example, at low concentra-
tions, AEA inhibits neurogenic vasodilation, but at

higher concentrations, AEA will begin binding with
TRPV1 and induce vasodilation.88 This concentration-
dependent activation of TRPV1 may underlie some of
the paradoxical (e.g., anxiogenic, hyperalgesic) effects
of THC seen at higher doses. Moreover, vasodilation
is not necessarily pathogenic for headaches, and
endocannabinoid-induced vasodilation could desensi-
tize the vasculature to known headache progenitors,
such as NO. Interestingly, NO appears to also exert no-
ciceptive effects through FAAH, as deletion of an
FAAH inhibitor or addition of an FAAH inhibitor pre-
vents nociceptive reaction to NO.78 One could postu-
late a possible feedback effect wherein NO and
FAAH overpower endocannabinoids to illicit pain.

Platelet stabilization
The hematological properties within the dilated cranial
blood vessels themselves may also play an important
role in the pathophysiology of migraine. Endocannabinoid
levels are reduced in the platelets of migraine patients,80

and women with migraine show increased FAAH and
EMT activation in their platelets.73 Research has indi-
cated that migraine might, in part, result from serotonin
that is released from aggregating platelets,90 a theory that
is supported by the efficacy of antiplatelet medications in
some migraine sufferers. Cannabinoid compounds have
been shown to stabilize platelets and prevent release of se-
rotonin from platelets during a migraine.91

Modulation of afferent nociceptive signals
Endocannabinoids have a well-established role in the
modulation of pain signals at the spinal level81 and
contribute to the descending modulation of pain
through brainstem nuclei.92 Endocannabinoids also in-
hibit trigeminovascular nociceptive processing with
dural inputs.93 The activation of the trigeminovascular
system leads to activation of cutaneous evoked afferent
A and C-fibers.93 Endocannabinoids inhibit these sig-
nals via projections from the periaqueductal gray
(PAG) and rostral ventral medulla.94–96 CB1 receptor
activation in the ventrolateral PAG has also been
shown to modulate nociceptive trigeminovascular
transmission in the trigeminocervical complex via acti-
vation of 5HT1B/1D receptors.85 Endocannabinoids
also influence serotonergic neurons within the brain-
stem dorsal raphe to modulate pain.83

Triptans, one of the most effective abortive treat-
ments for migraine and cluster headaches, are believed
to act through agonist effects on 5HT1B/1D receptors
on the nerve endings in cranial blood vessels,97 as

Lochte, et al.; Cannabis and Cannabinoid Research 2017, 2.1
http://online.liebertpub.com/doi/10.1089/can.2016.0033

67



well as brainstem regions, including the PAG,85 result-
ing in decreased release of pro-inflammatory neuropep-
tides such as substance P and CGRP and attenuation of
dural nociceptive responses. Since 5HT1B/1D antago-
nists can inhibit the CB1 modulation of nociceptive tri-
geminovascualr signals, triptans may induce their anti-
migraine effects by activating endocannabinoid-
containing neurons in the PAG.85

Discussion
Headache disorders are common, painful, and dis-
abling; moreover, treatment for these disorders is inad-
equate for many sufferers. Before cannabis was made
illegal, many prominent physicians praised its use in
the treatment of headache disorders. Reports from
this period emphasize the administration of consistent
and uniform doses and the titration of doses to mini-
mize intoxication. For prophylactic treatment, canna-
bis was typically given orally two to three times per
day, for weeks or even months,28,32,36–38 and for abor-
tive treatment, cannabis was given at higher oral doses
or smoked.19,41,42 If cannabis is to be reconsidered as a
treatment for headache, considering this historical per-
spective could improve the efficacy of treatments and
help inform future research.

Although there have not been any clinical trials of
cannabis as a treatment for headache to date, reports
indicate that cannabis is commonly used by patients
to self-medicate for headache disorders. A retrospective
analysis has shown a significant impact of cannabis in
treating migraine47 and a clinical trial of a synthetic
cannabinoid showed efficacy for MOH,53 but properly
designed placebo-controlled trials are needed to deter-
mine the true efficacy and complications of cannabis
treatment for headache disorders.

Preclinical studies examining the role of the endocan-
nabinoid system in migraine pathogenesis also suggest a
potential therapeutic value for cannabis in the treatment
of headache. It has been postulated that a general defi-
ciency in endocannabinoid tone could underlie headache
disorders.72 Cannabis also shows potential to interrupt
specific stages in the pathogenesis of headaches, includ-
ing glutamate signaling leading to CSD,75 cranial blood
vessel dilation caused by NO and CGRP,77 serotonin re-
lease from platelets,91 and afferent trigeminovascular no-
ciceptive inputs.85 Although these studies have suggested
an interesting relationship between endocannabinoids
and some pathogenic processes of headache disorders,
the mechanistic role of cannabis in preventing headache
disorders remains speculative.

The studies presented in this review indicate the im-
portance of further well-designed clinical trials of the
efficacy of cannabis in the treatment of headache disor-
ders. Because there are still many obstacles present in
constructing double-blind placebo-controlled clinical
trials of cannabis, the following list outlines various
other potential future investigations and recommenda-
tions based on the findings presented in this review.

1. The development of dosing and treatment guide-
lines for the use of cannabis in the treatment of
headache disorders. Physicians should consider
discussing dosing strategies when recommend-
ing cannabis as headache treatment, with the
aim of maximizing efficacy and minimizing
harm. A focus on dose consistency through the
use of oral cannabinoids or metered-dose inhalers
could benefit future clinical trials by allowing for
easier blinding and placebo control. Moreover,
the use of oral cannabinoids could have unique
benefits in the prophylactic treatment of headache,
because it could avoid concentration peaks and in-
dividual differences in bioavailability.

2. Investigation of the anti-headache effect of canna-
bidiol (CBD). This review found no available infor-
mation on the use of CBD as a treatment for
headache. Nevertheless, CBD has shown efficacy
for headache-related conditions (i.e., anxiety),98

has demonstrated an analgesic role associated
with TRPV1 receptors,99 and can serve as a
5HT1a receptor agonist.100

3. Identification of variables that could predict treat-
ment receptivity in headache patients. This could
include stratification of headache disorders or pa-
tients based on sex, genetics, metabolic function,
or neuronal biomarkers.

4. Investigation of the long-term risks of cannabis
treatment for headaches. This should aim at quan-
tifying any side effects, withdrawal symptoms,
dependence, refractory headaches, or negative out-
comes from cannabis treatment for headaches.

5. Evaluation of other anti-headache drugs that tar-
get the endocannabinoid system. Preclinical data
suggest the possible use of FAAH or EMT inhib-
itors, which might have unique efficacy in female
migraineurs.

6. Evaluation of cannabis in combination treatment
(with analgesic or other anti-headache medications)
or as a second-line treatment in patients who are re-
fractory to traditional medications.
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Conclusion
The present review examines the historical guidelines
for cannabis treatment of headache, available clinical
data on the use of cannabis for headache, and pre-
clinical literature on the role of the endocannabinoid
system in headache pathophysiology. From this ex-
amination, various methodological recommenda-
tions are made for future studies and potentially novel
treatment practices are considered. Although placebo-
controlled clinical trials are still needed to appropri-
ately determine efficacy, it appears likely that cannabis
will emerge as a potential treatment for some head-
ache sufferers.
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Migraine Petition Sources
SECTION 1
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American Migraine Foundation, a non-profit 
division of the American Headache Society, 
recognized as a public 501(c)(3) charity 
furthering advancements in migraine 
disorder research and studies. The site is a 
doctor-reviewed informational website on 
the prevalence and research for Migraines. 
Updated 2020.

2

World Health Organization website, 
https://www.who.int/news-room/fact-
sheets/detail/headache-disorders (2020). 
WHO also released the “Atlas of Headache 
Disorders” in 2011, and began a campaign to 
raise awareness surrounding the social and 
economic burden of headache disorders 
including migraines.

3

American Migraine Foundation (2020), as 
well as Migraine Research Foundation 
(2020). 
https://migraineresearchfoundation.org/abo
ut-migraine/migraine-facts/
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1
Migraine Information Page - What research 
is being done? - National Institute of Health

2

World Health Organization (2010): citing The 
World Health Report (2001). WHO, Geneva, 
pp 19-45.

3

Stovner LJ, Hagen K, Jensen R, Katsarava Z, 
Lipton R, Scher AI et al (2007) The global 
burden of headache: a documentation of 
headache prevalence and disability 
worldwide. Cephalalgia 27:193–210.

4

Steiner, et al. The Journal of Headache and 
Pain 2013, 14:1 
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3606966/pdf/1129-2377-14-1.pdf
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1

Rains JC, Penzien DB, McCrory DC, et al. 
“Behavioral headache treatment: history, 
review of the empirical literature, and 
methodological critique.” Headache. 
2005;45(Suppl. 2):S92–S109.

2

Jensen R, Bendtsen L. "Tension-type 
headache. In: Case-based diagnosis and 
management of headache disorders.” 
Headache (Siva A, Lampl C, eds.). Springer 
International Publishing, 2015, pp. 147–155.

3

Schoenen J, Reuter U, Diener HC, et al. 
Factors predicting the probability of relapse 
after discontinuation of migraine preventive 
treatment with topiramate. Cephalalgia 
2010; 30 (11): 1290– 1295. 
doi:10.1177/0333102409359709. 
https://pubmed.ncbi.nlm.nih.gov/20959424
/

4

Olesen J, Diener HC, Schoenen J, 
Hettiarachchi J. No effect of eletriptan 
administration during the aura phase of 
migraine. Eur J Neurol. 2004 Oct;11(10):671-
7. 
https://pubmed.ncbi.nlm.nih.gov/15469451
/

5

Sinclair AJ, Sturrock A, Davies B, Matharu M. 
“Headache management: pharmacological 
approaches.” Practical
Neurology 2015 Dec;15(6):411-23. 
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4680181/

6

Silberstein SD. Practice parameter: evidence-
based guidelines for migraine headache (an 
evidence-based review): report of the 
Quality Standards Subcommittee of the 
American Academy of Neurology for the 
United States Headache Consortium. 
Neurology 2000; 55 (6): 754– 762 
https://pubmed.ncbi.nlm.nih.gov/10993991
/

7
Continuum (Minneapolis Minnesota) - 
"Preventative Migraine Treatment - 2015



8

Meador KJ, Baker GA, Browning N, et al. 
Fetal antiepileptic drug exposure and 
cognitive outcomes at age 6 years
(NEAD study): a prospective observational 
study. Lancet Neurology 2013; 12 (3): 244-
252.
https://www.fda.gov/drugs/drug-safety-and-
availability/fda-drug-safety-communication-
valproate-anti-seizureproducts-
contraindicated-migraine-prevention

SECTION 4
Footnote Title

1

Pain - "Cannabis for migraine treatment: the 
once and future prescription? An historical 
and scientific review" - 1998

2

Cannabis and Cannabinoid Research - "The 
Use of Cannabis for Headache Disorders" - 
2017

3

Cannabis and Cannabinoid Research - "The 
Use of Cannabis for Headache Disorders" - 
2017

4

Cannabis and Cannabinoid Research - "The 
Use of Cannabis for Headache Disorders" - 
2017

5

Cannabis and Cannabinoid Research - "The 
Use of Cannabis for Headache Disorders" - 
2017

6
Frontiers in Pharmacology - "Emerging Role 
of (Endo)Cannabinoids in Migraine" - 2018

7

The Journal of Headache and Pain - 
"Patterns of medicinal cannabis use, strain 
analysis, and substitution effect among 
patients with migraine, headache, arthritis, 
and chronic pain in a medicinal cannabis 
cohort" - 2018

8

The Journal of Headache and Pain - 
"Patterns of medicinal cannabis use, strain 
analysis, and substitution effect among 
patients with migraine, headache, arthritis, 
and chronic pain in a medicinal cannabis 
cohort" - 2018
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