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Background
Attention-deficit/hyperactivity disorder (ADHD) is a risk factor for problematic cannabis use.
However, clinical and anecdotal evidence suggest an increasingly popular perception that
cannabis is therapeutic for ADHD, including via online resources. Given that the Internet is
increasingly utilized as a source of healthcare information and may influence perceptions,
we conducted a qualitative analysis of online forum discussions, also referred to as threads,
on the effects of cannabis on ADHD to systematically characterize the content patients and
caregivers may encounter about ADHD and cannabis.

Methods
A total of 268 separate forum threads were identified. Twenty percent (20%) were randomly
selected, which yielded 55 separate forum threads (mean number of individual posts per
forum thread = 17.53) scored by three raters (Cohen’s kappa = 0.74). A final sample of 401
posts in these forum threads received at least one endorsement on predetermined topics
following qualitative coding procedures.

Results
Twenty-five (25%) percent of individual posts indicated that cannabis is therapeutic for
ADHD, as opposed to 8% that it is harmful, 5% that it is both therapeutic and harmful, and
2% that it has no effect on ADHD. This pattern was generally consistent when the year of
each post was considered. The greater endorsement of therapeutic versus harmful effects
of cannabis did not generalize to mood, other (non-ADHD) psychiatric conditions, or overall
domains of daily life. Additional themes emerged (e.g., cannabis being considered sanctioned by healthcare providers).

PLOS ONE | DOI:10.1371/journal.pone.0156614 May 26, 2016

1 / 13

Qualitative Analysis of Cannabis Use for ADHD

Rhodes, Shire, Sunovion, and Tris in the past 2
years. This does not alter the authors’ adherence to
PLOS ONE policies on sharing data and materials.
None of the other authors have any additional
declarations.

Conclusions
Despite that there are no clinical recommendations or systematic research supporting the
beneficial effects of cannabis use for ADHD, online discussions indicate that cannabis is
considered therapeutic for ADHD—this is the first study to identify such a trend. This type of
online information could shape ADHD patient and caregiver perceptions, and influence cannabis use and clinical care.

Introduction
Cannabis use disorder (CUD) refers to a problematic pattern of cannabis use leading to clinically significant impairment or distress within a 12 month period and includes at least two
symptoms occurring in this context (e.g., cannabis being taken in a larger amount or over a
longer period than was intended, unsuccessful attempts to control use, a strong desire to use
cannabis, and recurrent use resulting in failure to fulfill major life obligations) [1]. Individuals
with attention-deficit/hyperactivity disorder (ADHD) are at increased risk for both cannabis
use and CUD compared to the general population. In the largest meta-analysis to date examining the prospective association of ADHD with cannabis use, ADHD youth were nearly three
times as likely to report cannabis use in later life compared to non-ADHD youth; and ADHD
children were more than 1.5 times as likely to be subsequently diagnosed with a CUD [2]. In a
large, multisite longitudinal study, individuals initially diagnosed with ADHD between the
ages of 7–9 years were significantly more likely than controls to report cannabis use at 8-year
follow-up (32.1% and 24.0% for ADHD and non-ADHD, respectively) [3]. ADHD adolescents
were more likely to meet criteria for a CUD as well, which persisted into early adulthood [4].
Conversely, in samples with a CUD, comorbidity with ADHD ranges from 33%-38% [5]. Even
in non-clinical samples, ADHD symptoms are associated with increased cannabis use severity,
craving, abuse, dependence, and earlier initiation of use [6, 7].
This relationship between ADHD and cannabis use is relevant given the known adverse
effects of use. For instance, short-term effects of cannabis use include impaired short-term
memory and motor coordination, altered judgement, and (in high doses) paranoia and psychosis [8]. Real-world outcomes of such effects include higher rates of motor vehicle accidents.
The effect of long-term or heavy use include altered brain development, poorer educational
outcomes (e.g., higher likelihood of dropping out of school), lower intelligence, diminished life
satisfaction, symptoms of chronic bronchitis, and increased risk for chronic psychosis disorders in people with a predisposition to such disorders [8]. Cardiovascular disease, poorer mental health, use of other illicit substances, and a range of poorer neurocognitive outcomes (e.g.,
attention, executive functioning, and inhibition) have also been identified [9–14]. Given that
similar outcomes are associated with ADHD independent of cannabis use, including neurocognitive deficits [15, 16] and poor driving [17], the maladaptive effects of cannabis use may be
particularly pronounced in ADHD patients. Indeed, heavier cannabis use in people with
ADHD appears to have an additive effect on poor neurocognitive outcomes [18] and alters hippocampal and cerebellar-dependent function [19], along with frontal and postcentral cortical
thickness [20]. Further, this comorbidity will likely impact successful treatment of cannabis use
since ADHD symptoms are correlated with cannabis craving [7] and such craving is associated
with relapse [21].
Despite the increased risk for problematic cannabis use outcomes, anecdotal clinical observations suggest there is a growing popular perception that cannabis is therapeutic for ADHD.
Even some medical professionals have advocated for cannabis as a treatment for ADHD,
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including before a congressional subcommittee on drug policy [22] (also see [23]). Consistent
with such observations, the perceived risk associated with regular cannabis use in the general
population has decreased among adolescents and young adults to its lowest point since the late
1970s [24], which is paralleled by patients and caregivers increasingly inquiring about the therapeutic effects of cannabis for developmental and behavioral disorders [25]. It is particularly relevant to address factors that may influence perceptions about the effects of cannabis on ADHD
given that substance use perceptions can influence use [26, 27] and, as noted above, cannabis has
adverse effects, especially for at-risk populations such as those with ADHD. As legalized recreational use among adults could significantly increase access to cannabis among youth and is a
growing concern for pediatric health in the US [28], identifying factors that may impact perceptions promoting cannabis use is a timely issue that is likely to become increasingly important.
The overall aim of this study was to systematically characterize one source of information
that patients and caregivers may use to inform their opinions about ADHD and cannabis: the
Internet. Approximately 72% of adult [29] and 84% of adolescent [30] US Internet users query
the Internet for healthcare information. Analysis of online information has been increasingly
used to identify emerging patterns of substance use [31–34], though this has not been extended
to substance use in ADHD. Online forums in particular were selected for this study since psychiatric and substance use populations report using forums to inform their healthcare decisions
[35, 36]. Indeed, more individuals indicate they are more likely to use online forums to address
mental health concerns than face-to-face with another person [37]. These forums facilitate
social interactions and allow individuals to self-disclose their unfiltered experiences, inquiries,
and opinions about substance use in an anonymous format [34, 38–43], and may be a fruitful
starting point for understanding what patients and caregivers are exposed to when searching
for information about the effects of cannabis on ADHD.
A qualitative methodology was adopted for the current study to examine the content of
online forum threads on the topic of ADHD and cannabis use to identify trends in comments
about their relation, particularly regarding therapeutic and adverse effects of cannabis on
ADHD. This is an important topic since ADHD patients and caregivers may use such online
resources to learn about and inform treatment decisions for ADHD. There are no studies
examining how ADHD and cannabis are portrayed online, therefore we adopted a largely
exploratory approach to identify trends in forum content that will inform future studies. However, based on changes in the perceived risks of cannabis use [24], patients and caregivers
increasingly inquiring about the therapeutic effects of cannabis [25], and anecdotal clinical
observations on the relationship between ADHD and cannabis, we hypothesized that the
majority of forum posts would advocate for the therapeutic effects of cannabis for ADHD in
comparison to harmful effects.

Methods
Sample and Procedure
A qualitative descriptive methodological approach was adopted. As outlined in Flower et al.
[44], this approach can be utilized to examine naturalistic language to characterize perceptions
and experiences with a particular topic that is poorly understood [45, 46]; however, the aim of
this study was to examine online forum content patients and caregivers may be exposed to as
opposed to characterize perceptions of forum members. To identify forum threads, past studies
[44, 47] have collected posts from a particular online forum dedicated to a specific patient population. We attempted to expand upon this approach and sample a variety of online forums
that patients with ADHD and caregivers may come across when conducting a search for discussions on the topic of ADHD and cannabis.
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A search via Google, the most frequently used online search engine in the US [48], was conducted on 10/28/14-10/29/14 using every combination of three different groups of search
terms: (a) “ADHD,” “ADD,” or “attention deficit” with (b) “marijuana,” cannabis,” “pot,” or
“weed,” with (c) “forum.” At least the first 50 results that emerged from each search were considered. Forum threads that included links to any other forum threads addressing ADHD and
cannabis were also included. This resulted in a total sample of 268 forum threads identified for
the current study.
We randomly selected 55 threads (20%) for analysis, which were coded for the presence or
absence of particular topics (see Qualitative Coding below). The average number of individual
posts within each forum thread was 17.63 (SD = 17.22, range = 1 to 85, median = 13, mode = 4).
A random selection of 20% is consistent with other qualitative studies of online forums on the
topic of substance use [47] and yields a relatively higher number of individual posts than other
studies on online forums [49, 50]. The 55 threads yielded a total of 964 individual posts. Among
these 55 threads, 9 (16%) did not contain any individual posts that received at least one endorsement for the topics coded for this study. Such threads included wording used in our search, but
did not actually include any comments on any aspect of the relationship between ADHD and
cannabis use. Removal of these 9 threads (totaling 84 individual posts) resulted in 46 threads for
analysis. These 46 threads contained 880 individual posts. The average number of individuals
posts within each forum thread was 19.13 (SD = 17.97, range = 1 to 85 posts, median = 15,
mode = 15). Among the 46 threads, 27 (59%) were hosted on sites devoted to ADHD generally
(e.g., http://www.addforums.com, http://www.adhdmarriage.com), 10 (22%) were hosted on sites
devoted to cannabis generally (http://marijuana.com, http://www.rollitup.org), 6 (13%) were
hosted on sites devoted to overall physical or mental health generally (http://ehealthforum.com,
http://www.psychforums.com), and 3 (7%) were hosted on other sites (http://www.thetechgame.
com, http://www.econjobrumors.com).
A total 479 of the 880 individual posts within the 46 threads did not receive an endorsement
for various reasons, such as thanking others for commenting on a question, introducing themselves to the discussion, or tangentially commenting on a discussion about cannabis and
ADHD (e.g., stating that they don’t use cannabis, but smoke cigarettes). These posts were
excluded given the primary aim of this study to characterize the content of comments on
ADHD and cannabis. A total of 401 individual forum posts received at least one topic endorsement within the 46 threads (see Qualitative Coding below). See Fig 1 for a summary. To allow
for analysis of temporal distribution of forum threads, the year of each post was recorded. This
study was exempted from human subjects review by the Duke Institutional Review Board due
to the anonymous and public-access format of the source data.

Qualitative Coding
A list of topics for coding individual posts in a binary response format (i.e., each post received
either a “1” for an endorsement or “0” for a non-endorsement for topics such as “Cannabis
helps with attention, hyperactivity-impulsivity, or ADHD”) was created through an iterative
process. First, a list of potential codes was created a priori by the authors for anticipated online
forum discussions involving cannabis and ADHD based on knowledge of the literature and
aims of this study. This was followed by a review of 266 individual posts across 30 different
threads, prior to random selection of posts, to assess topics that emerged that were not previously considered in the first stage. The authors then finalized the list of specific topics that were
coded based on the primary aims of the current study—additional topics on the subject of
ADHD and cannabis were coded as well, but are not reported in this study. All 401 individual
posts analyzed in this study received at least one endorsement from any of the topics on the
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Fig 1. Internet Forum Identification Summary.
doi:10.1371/journal.pone.0156614.g001

subject of ADHD and cannabis used in the coding process (including the additional topics not
reported on in this study).
Among the topics that were coded for the current study, we assessed if cannabis was stated
to impact ADHD or ADHD symptoms, mood, non-ADHD psychiatric disorders, and different
domains of daily living (i.e., sleep, driving, social functioning, motivation, academic performance, and general quality of life). For each of these topics, coding was carried out to indicate
if the effect of cannabis was stated to be therapeutic, harmful, or both therapeutic and harmful.
For the code on the effect of cannabis on ADHD, a null effects option (i.e., the post specifically
stated there is no effect of cannabis on ADHD) was also included—null effects were not coded
for cannabis effects on mood, non-ADHD psychiatric disorders, or different domains of daily
living given that this endorsement option was not observed in the code creation process.
Comments about medicinal aspects of cannabis in the context of ADHD were also coded (see
Table 1).
The randomly selected 20% of forum threads were all read in full by one of three raters.
From these forum threads, 401 individual posts received at least one code endorsement by a
rater. In cases where a person posting quoted another post that was endorsed but they themselves did not clearly endorse or provide sufficient information for the rater to determine if an
endorsement was warranted for a particular code, then an endorsement was not made by the
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Table 1. Topic Endorsement Summary Among Forum Thread Posts.
% Topic Endorsed
Impact of cannabis on ADHD or ADHD symptoms
Therapeutic

25%

Harmful

8%

Therapeutic and harmful

5%

Null effect

2%

Impact of cannabis in other domains
Mood
Therapeutic

14%

Harmful

13%

Therapeutic and harmful

3%

Other psychiatric conditions
Therapeutic

10%

Harmful

8%

Therapeutic and harmful

1%

Different domains of daily life (e.g., sleep)
Therapeutic

11%

Harmful

7%

Therapeutic and harmful

4%

Comments about cannabis as medicinal
Cannabis more effective than ADHD medications

5%

Cannabis less effective than ADHD medications

3%

Reference to cannabis as medicinal or sanctioned by
healthcare providers

15%

Notes. Percentage calculations based on a denominator of 401.
doi:10.1371/journal.pone.0156614.t001

rater. Multiple posts by the same person (as indicated by a user identification name or number)
were allowed since the main purpose of this study was to assess what forum users might be
exposed to when looking for information on the topic of ADHD and cannabis use, therefore
multiple posts by the same person would not have a meaningful impact on interpretation of
the results.
A random selection of 10% of posts was coded by the other two raters for inter-rater reliability. The average agreement between each grouping of raters was 93% (range: 92%-93%).
Cohen’s kappa takes chance agreement into account and was 0.74 (ranging from 0.72 and 0.76
between different pairs of raters), indicating substantial agreement [51].
Examples that typified endorsements for different topics are reported. Spelling and grammatical errors were not corrected, although vague use of pronouns (e.g., “it”) were replaced
with specific terms used elsewhere in the post (e.g., “medical marijuana”) and denoted by use
of parentheses. Also, use of “. . .” within quotes indicates sections that were removed to allow
for brevity while maintaining the overall context of the quote.

Results
Table 1 shows that out of the 401 individual posts examined, 25% (99 posts) endorsed that cannabis improved ADHD or ADHD symptoms, compared to 8% that it is harmful (31 posts), 5%
that it is both therapeutic and harmful (19 posts), and 2% that it has null effects (7 posts). We
also compared posts proposing that cannabis is therapeutic to domains other than ADHD.
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Table 1 demonstrates that the higher percentage of posts supporting therapeutic versus harmful effects of cannabis was not as apparent for other outcomes (i.e., mood, other psychiatric
conditions, general quality of life), which ranged from 1% (5 posts) to 14% (56 posts) of the
401 posts.
The majority of forums (59%) included posts that advocated for the therapeutic effects of
cannabis for ADHD (i.e., 27 of 46 forum threads). In terms of comments about cannabis as
therapeutic for ADHD or ADHD symptoms, below are examples that typified endorsements
for this topic:
“Marijuana works for ADHD”
"(Cannabis) helps me greatly with my ADHD"
“In regard to the ADD, while you are high . . . you will be able to focus much, much better
than you normally would.”
“medical marijuana improves the ability to concentrate in some types of ADD.”
“There are many, many studies showing the efficacy of (medical marijuana) for ADD.”
Regarding the relatively fewer posts about cannabis’ adverse effect on ADHD or ADHD
symptoms, typical comments included:
“For me, pot does nothing for my ADD. If anything, it makes it worse. I cant pay attention
sober much less high.”
“Smoking weed is bad for people with ADHD.”
Among the few that stated cannabis is both therapeutic and worsens ADHD, comments
such as “Cannabis both helps and makes (my ADHD symptoms) more intense” emerged.
Within the 99 posts that endorsed that cannabis improved ADHD or ADHD symptoms,
there were 62 posts that mentioned improvement on at least one DSM-5 ADHD symptom set
(i.e., inattention or hyperactivity-impulsivity), as opposed to posts that stated that cannabis
helped ADHD but not at the symptom level. Among the 62 posts that commented on ADHD
symptoms, 74% (46 posts) endorsed that cannabis helped inattentive symptoms (e.g., “(Cannabis) helps me focus” and “i find im able to concentrate so much better after a bit of cannabis"),
16% (10 posts) that cannabis helped hyperactive-impulsive symptoms (e.g., “(cannabis) sort of
helps eliminate excess pent up hyperactivity” and “i just smoke (cannabis) everyday after school
and then around night and im good i dont get to hyper and i have total control of how i act”),
and 10% (6 posts) that cannabis helped both inattentive and hyperactive-impulsive symptoms
(e.g., “when (I) attend class stoned . . . (I am) more focused and less nervous and hyperactive”
and “(I) use pot for (ADHD), and it helps quell racing thoughts, hyperactivity, and rage, while
considerably extending attention span.”).
We also evaluated changes in the content of posts involving impact of cannabis on ADHD
or ADHD symptoms over time across the 401 posts. All 401 posts were made between 2004
and 2014. The percentage of individual post endorsements on the therapeutic, harmful, therapeutic and harmful, and null effects of cannabis on ADHD per year was considered (e.g., the
number of endorsements that cannabis is effective for ADHD for a particular year divided by
the total number of posts for that year). As shown in Fig 2, endorsements indicating that
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Fig 2. The percentage of individual post endorsements for each respective code on the effects of cannabis on ADHD per year
(2004–2014) among the 401 posts analyzed.
doi:10.1371/journal.pone.0156614.g002

cannabis is therapeutic for ADHD has been consistently higher since 2006 relative to posts
about its potential harmful impact, combined therapeutic and harmful effects, or null effect.
Comments about the medicinal aspects of cannabis use in the context of discussing ADHD
were also considered across the 401 posts (Table 1). Overall, few commented on how cannabis
compares to ADHD medications (i.e., 5% [22 posts] indicated that cannabis is more effective
and 3% [12 posts] that it is less effective). Fifteen percent (62 posts) indicated that cannabis
was considered medicinal or sanctioned by healthcare providers. In many cases, these posts
pertained to the medicinal use of cannabis for ADHD. For example, one post stated “I am 21
years of age and strongly believe in medical marijuana and why people with adhd should be getting percribed it in this country” and then listed a link to a website from a physician purportedly
advocating cannabis as a treatment for ADHD. Other examples of posts that typified this topic
include:
“(A physician) has also worked with one family of a 15-year-old—whose family had tried
every drug available to help their son, who by age 13 had become a problem student diagnosed as suffering from ADHD. Under (a physician’s) supervision, he began marijuana
treatment, settling on cannabis in food and candy form, and he has since found equilibrium
and regularly attends school.”
“I have ADD and I use (medical marijuana) for it. It works very well. I'm 64 and was diagnosed with adult ADD 4 years ago. I had it confirmed by two MD's and a psychiatrist.. . .I
now use marijuana exclusively.”
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Discussion
This study is the first to systematically analyze a source of online information that patients and
caregivers may use to inform their opinions about ADHD and cannabis. A qualitative analysis
examining the content of online forum threads on the topic of ADHD and cannabis use indicated that at least three times as many comments advocated for therapeutic effects of cannabis
on ADHD compared to comments that cannabis is harmful, both therapeutic and harmful, or
has no effect on ADHD. The disproportionate number of comments favoring the therapeutic
over harmful effects of cannabis was specific to ADHD and was not generalizable when mood,
non-ADHD psychiatric conditions, or general quality of life were considered. Analysis of the
temporal distribution of posts about the effects of cannabis on ADHD indicated that the tendency to advocate for its therapeutic effects has generally been consistent since 2006. Qualitative analysis also indicated that comments purporting the therapeutic effects of cannabis for
ADHD predominantly referenced improvement in inattentive symptoms, as opposed to hyperactive-impulsive symptoms. Relatively few comments comparing cannabis against ADHD
medications emerged. However, there were a number of comments indicating that cannabis is
considered “medicinal” or sanctioned by healthcare providers.
The primary motivation in conducting this analysis was to systematically identify and analyze a source of information patients and caregivers might access to learn about the effects of
cannabis use on ADHD. The majority of US Internet users query the Internet for healthcare
information [29]. This necessitates addressing patient use of the Internet in clinical practice
and how it affects the patient-provider relationship [52]. Our data suggest that patients seeking
information regarding cannabis effects on ADHD will find a greater amount of information on
Internet forums biased toward cannabis improving ADHD. This is relevant for healthcare providers so that they can anticipate perceptions informed by online resources and develop a communication style that is both inclusive of patient concerns based on such searches and
contributes to quality health care [53, 54].
Our findings indicating bias towards cannabis being beneficial for ADHD is consistent with
national trends about the decreased perceived risk associated with regular cannabis use [24]
and is relevant to individuals diagnosed with ADHD. Such online information may impact perceptions promoting use, which can be problematic given the maladaptive effects of use [8, 12–
14]. In particular, the adverse neurocognitive effects of cannabis use [9–11] may have an additive effect on neurocognitive deficits observed in ADHD independent of cannabis use [15, 16]
—emerging findings support this additive effect in those with ADHD [18]. Consequently, the
actual effects of cannabis use may be particularly maladaptive in ADHD patients, which stands
in stark contrast to messages arguing for therapeutic effects identified in this study. Further,
there are no systematically collected data to support that cannabis is therapeutic for ADHD.
Findings from this study are particularly relevant as nearly half of all US states have enacted
legislation legalizing medicinal cannabis, while four states plus the District of Columbia have
passed laws legalizing recreational use that will likely translate into greater cannabis availability
to adolescents (and more certainly young adults).
The current findings demonstrate that an online source that may be used by caregivers and
patients with ADHD seeking more information about cannabis favors the beneficial effects of
use on ADHD. Future studies are needed to assess if these attitudes are endorsed by ADHD
patients. To our knowledge, only one study has examined perceptions of cannabis use in
ADHD [55], though this study did not assess the perceived impact on ADHD. If this is supported, future studies are needed to (a) assess if such perceptions predict cannabis use in
ADHD samples and (b) compare these perceptions against objective effects of cannabis in
ADHD samples. Increased understanding of these relationships can inform treatment of
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ADHD patients and cannabis prevention efforts (e.g., education about the inaccuracy of perceptions about the effects of cannabis use on ADHD symptoms).
In terms of study limitations, although data was collected from a resource that patients and
caregivers may use to learn about cannabis and ADHD (i.e., online forums), it is unclear how
often ADHD patients and caregivers access this online resource or online resources in general
to learn more about treatment options. However, past studies do demonstrate that individuals
seek out healthcare information online [29] and that this extends to inquiries about therapeutic
effects of cannabis for different psychiatric disorders [25]. Another limitation is that this study
only focuses on one Internet resource: forums. Although this study was therefore restricted in
scope, forums are commonly used to inform mental health care decisions [35–37] and were
therefore targeted for this study. Also, given the anonymous format of forum threads, there are
no demographic data or information about diagnostic status available for individuals who
posted information. Further, individuals who post on forums may be a self-selected sample
that may not represent views of the general population of ADHD patients. However, this is not
a limitation of the current study given that our main aim was to assess what is advocated
through online forums, regardless of who is posting on such forums. Relatedly, no inferences
can be drawn about the prevalence of perceptions regarding the effects of cannabis on ADHD
in patients with the disorder—that was beyond the scope of the present study (i.e., to assess the
content of online data referring to cannabis and ADHD in forums). To address this concern, as
mentioned above, future studies that examine perceptions among well-characterized ADHD
samples are needed.

Conclusions
In summary, there is a dearth of systematic studies analyzing a source of online information
patients and caregivers might access to learn about the effects of cannabis on ADHD—this is the
first study, to our knowledge, to do so. Our findings involving the trend of online forum threads
advocating for the therapeutic effects of cannabis for ADHD are particularly important since
patients and caregivers seek out information online. Moreover, this topic is likely to be increasingly
broached in clinical settings. This study also demonstrates the utility of online data to examine
trends in substance use and inform future studies. In particular, findings from this study indicate
the need to assess perceptions involving cannabis use and ADHD in ADHD patients, in addition
to examining the objective effects of cannabis use on ADHD symptoms and associated features.

Supporting Information
S1 Dataset. The additional file “S1_Dataset” contains data. In this Excel file, we provide one
file: S1_Dataset.xlsx.
(XLSX)
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ADHD Medication Side E ects No One Should Tolerate
ADHD medications sometimes make things worse before they get better. Common side e ects
include sleeplessness, loss of appetite, and tics — problems that no child should have to tolerate.
Learn what to expect and how to adjust your child’s ADD treatment plan for the best results.
BY LARRY SILVER, M.D.
MEDICALLY REVIEWED BY WILLIAM DODSON, M.D., LF-APA ON SEPTEMBER 16, 2019
The right ADHD medication can make life much easier for children and adults who have attention de cit
hyperactivity disorder (ADHD or ADD). But ADHD medications can also make things worse and cause
severe side e ects, including headaches, sleep problems, and a blunted appetite.

Some people (including more than a few doctors) seem to assume that ADHD medication side e ects are
merely the price to pay for taking a prescription. I couldn’t disagree more. No one should have to put up

with side e ects of ADHD meds. Often, a simple adjustment in the way a medication is used is all it takes
to remedy the problem.
In this article, I’ll explain the strategies that I’ve found particularly e ective at controlling side e ects in
children — which, by the way, also work for adults with ADHD. Try the strategies with your own child, or
yourself. Tell your doctor what you are doing — to see what additional help he or she can provide.

What Are the ADHD Medication Side E ects for Stimulants?
Methylphenidate (Ritalin), dextro-amphetamine (Dexedrine, Evekeo), and dextro-amphetamine/levoamphetamine (Adderall, Adzenys) have similar side-e ect pro les, and the strategies that curb side
e ects for one medication generally work for the other two, as well.

Side E ect: Loss of Appetite
Along with di culty falling asleep at night (see below), loss of appetite is the most common side e ect of
stimulant meds. This problem often clears up on its own within a few weeks, so I usually recommend a
wait-and-see approach. If the problem persists, don’t delay taking action — especially if the appetite
loss is severe enough to trigger decrease in total body mass, or, in a growing child, failure to grow
appropriately.

[Get This Free Resource: The Most Popular ADHD Medications – Comparison Chart]
First, observe your child’s eating patterns. Breakfast often goes well because the rst dose of the day
hasn’t yet kicked in. Lunch is likely to be a lost cause, nutrition-wise. Ditto for dinner. Your child
probably becomes very hungry around 8:00 p.m., when the evening dose wears o .

There may be little you can do to boost your child’s appetite in the middle of the day (when medication is
at maximum e ectiveness). So instead of worrying about what gets eaten at lunch, create nutritional
“windows of opportunity” at other times of the day.

For example, get a good, healthful breakfast into your child before the rst dose of the day kicks in. Hold
o on the 4:00 p.m. dose until 5:00 or 6:00 p.m. (During this time, you’ll have to provide more structure
and supervision — and don’t expect homework to be done.) Your child’s appetite may return in time for
dinner. Then give the third dose.

Does your child eat lots of sweets? If so, getting him to cut back should boost his appetite for more
nutritious fare.

[Get This Free Download: The Ultimate Guide to ADHD Medication]
Another way to make sure your child is getting adequate nutrition is to o er a food supplement drink
instead of nutritionally empty snacks — or in place of a meal that is likely to go uneaten. These tasty

beverages, such as Pediasure and Ensure, come in di erent avors. They can be made into milk shakes or
frozen to make pops.

If these approaches don’t work, ask your doctor about trying a di erent stimulant. For reasons that

remain poorly understood, some children who experience a loss of appetite while taking one stimulant
medication experience no such loss on another.
If switching stimulants doesn’t help, ask your doctor about moving on to a non-stimulant.

[Click to Read: Eureka! ADHD Meds Gave Me a Whole New Life]

Side E ect: Sleeplessness
For some kids, di

culty falling asleep is truly a side e ect of stimulant medication. But other kids are

kept awake at night by a lack of medication. That is, once the last dose of the day wears o , these children
return to “being” ADHD. They feel restless, hear every sound, and nd it impossible to “turn o ” their
brain.

There’s no easy way to tell which of these scenarios explains your child’s sleep problem. To nd out,
you’ll have to do a little trial-and-error: Pick an evening when sleeplessness is unlikely to prove
disastrous (that is, when your child can sleep late the following morning). Have your child take an
additional dose of her usual stimulant around 8:00 p.m.
If your child goes right to sleep, it’s a safe bet that her sleeplessness has been caused by a lack of
medication. You should be able to remedy this problem simply by continuing with the extra evening dose.
Sometimes even the stimulant medications are not strong enough to overcome the severe restlessness
that sometimes comes with ADHD. The standard response when this happens is to directly lower the
hyperarousal component of ADHD using medications called alpha agonists. The medications guanfacine
and clonidine are FDA-approved to lower the hyper-active component of ADHD and can be very e ective
for both hyperarousal during the day and sleep problems at night. Talk with your clinician about whether
a trial on an alpha agonist might be helpful.
What if the sleep problem persists? See what happens if you reduce the 4:00 p.m. dose or give it up
entirely. Of course, this might cause your child’s ADHD symptoms to are up in the evening. If so, ask the
doctor about trying a non-stimulant medication.

Some people with ADHD have a paradoxical or reverse response to stimulant medications. Instead of
being further revved up, the stimulant medications shut o

the mental and physical restlessness caused

by ADHD and allow normal sleep. Many ADHD clinicians suggest a trial after the optimal dose of

medication by asking the patient to nap about 30 minutes later. People with ADHD who cannot normally
nap during the day may nd that stimulant medication turns o

the chatter in their heads and allows

them to fall asleep. For these patients, it is clear that the ADHD medication helps with ADHD-based sleep
problems rather than making sleep more di
cause is not the stimulant medication.

cult. The person may still have di

culty with sleep, but the

Side E ect: Stomachaches or Headaches
No one knows why stimulants cause these problems in some children and adults. But often it’s helpful if
the patient eats something before taking the pill. If the problem persists, it may be necessary to try a
non-stimulant medication.

Side E ect: Tics
These sudden, involuntary muscular contractions typically involve the eyes, face, mouth, neck, or

shoulders. If the muscles in the throat are involved, the tic might cause sni ng, humming, or coughing.
In many cases, children start experiencing tics shortly after starting on a particular medication.
The medication that is the most potent trigger for tics is not an ADHD stimulant, but rather ca eine. If a
tic develops, many clinicians do nothing for two weeks since the natural history of tics is to come and go
on a 2-week cycle. During that two weeks ca eine is removed from the diet (co ee, tea, energy drinks,
No-Doz, etc.). More than half of people will lose their tics. If dietary manipulation is not successful, a

trial on clonidine that is FDA-approved for both ADHD and tics can often lower the tic to the point that it
is no longer disruptive or embarrassing.
If tics continue, stop the medication and try another one. In most cases, the tics will go away within

several weeks. If there is a family history of tic disorder, however, the tics may not go away. (That’s why
doctors generally avoid giving stimulant meds to kids with a family history of tics.)

Side E ect: Emotional Problems
When the dosage is too high, stimulants can cause children or even adults to seem “spacey” or “zombielike,” or to be uncharacteristically tearful or irritable (a condition known as emotional lability). In
general, the best way to rein in these side e ects is simply to lower the dosage.

If reducing the dosage causes your or your child’s ADHD symptoms to reemerge, ask your doctor about
trying another stimulant; just because one stimulant causes emotional problems doesn’t mean that
others will. If all stimulants cause problems, you’ll have to move on to a non-stimulant.

Side E ect: Rebound
Some children experience 30 to 60 minutes of hyperactivity, impulsivity, and nonstop talking a half hour
or so after the last dose of the day wears o . You may be able to avoid this problem by reducing this last
dose.
Another helpful strategy is to add another short-acting dose to the regimen at 4:00 or 8:00 p.m. If this

additional evening dose fails to help — or if it causes sleep problems — it’s probably best to switch your
child to a non-stimulant medication.

Side E ect: Anxiety/Depression

25 studies of childhood comorbidity of ADHD and anxiety showed that anxiety improved when a
stimulant to treat the ADHD was added. Stimulants are similarly added to augment treatment for

depression in some cases. In some cases, however, stimulants may worsen Bipolar mania and that of a
psychosis of unknown etiology in which case stimulant medication should be stopped.

What Are the Side E ects of ADHD Non-Stimulant
Medications?
If stimulants cannot be used because their side e ects prove uncontrollable, consider using one of the
non-stimulant medications. Some patients experience side e ects on both stimulants and non-

stimulants. In this case, combining much smaller doses of a stimulant and a non-stimulant might be the
solution.

Tricyclic Antidepressants
Along with bupropion (Wellbutrin), three tricyclics are used to treat ADHD: Imipramine (Tofranil),

desipramine (Norpramine), and nortriptyline (Pamelor). However, the e ect size for these medications is
barely detectable and for this and the high side e ect burden described below these medications are not
optimum for ADHD treatment.

Fatigue is the most frequent side e ect of these four drugs. Fortunately, this problem typically
diminishes over the rst several weeks. If not, ask your doctor about reducing the daily dosage, or
dividing one large dose into three smaller doses — one to be taken in the morning, another at about 4:00
p.m., and the third at bedtime. If divided doses don’t help, your doctor may wish to prescribe another
tricyclic.
Bupropion and the tricyclics can also cause constipation, dry mouth, or blurred vision. These

“cholinergic” e ects often respond to symptomatic treatment. That is, eating high- ber foods or taking
a ber supplement might eliminate constipation, throat lozenges might help moisten a dry mouth, and
so on.

If these approaches fail, try another medication. Unlike the stimulant medications, tricyclic medications
must be tapered o

slowly. Stopping abruptly can cause aches and other u-like symptoms.

Very rarely, these medications cause the patient to wake up at 4:00 to 5:00 a.m. and be unable to go back
to sleep. If reducing the evening dose or giving it a bit earlier fails to ease this “early morning
wakefulness,” try another non-stimulant medication.

In some children, tricyclics can a ect brain wave activity. If your child has a seizure disorder, a tricyclic
might exacerbate the problem. Discuss this matter with your doctor before starting your child on a
tricyclic.

Tricyclics have also been known to a ect the electrical conduction pattern within the heart, triggering a
rapid pulse. The Am Acad. of Pediatrics recommends that a child have an ECG before starting a Tricyclic
Antidepressant and another ECG one month after achieving a steady blood level. If you are concerned,
discuss this with your family doctor.

Alph agonists
The blood-pressure drugs clonidine (Catepres) and guanfacine (Tenex) help control impulsivity in certain

people with ADHD. The alpha agonists compliment the stimulants and are usually added to a nely tuned
stimulant rather tha used as a stand-alone medication. The alpha agonists lowering hyperarousal that is

manifested both in physical behavior and in the mental hyperarousal that is experienced as having

multiple simultaneous thought constantly. Finally, they can also be very e ective for emotional overreaction and vulnerability to rejection and criticism.
However, these alpha agonists can cause daytime sedation. If this occurs, reducing the dose or spreading
it out over the day may solve the problem. If not, ask your doctor about trying another non-stimulant
medication.

Atomoxetine (Strattera)
It can cause stomachaches, decreased appetite, nausea, vomiting, dizziness, fatigue, and mood swings.

These problems often go away over time. If not, try lowering the dosage or replacing a once-a-day dosing
regimen with several smaller doses during the day.
If these steps fail, try a di erent non-stimulant medication.
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ADHD Medication Side E ects No One Should Tolerate
ADHD medications sometimes make things worse before they get better. Common side e ects
include sleeplessness, loss of appetite, and tics — problems that no child should have to tolerate.
Learn what to expect and how to adjust your child’s ADD treatment plan for the best results.
BY LARRY SILVER, M.D.
MEDICALLY REVIEWED BY WILLIAM DODSON, M.D., LF-APA ON SEPTEMBER 16, 2019
The right ADHD medication can make life much easier for children and adults who have attention de cit
hyperactivity disorder (ADHD or ADD). But ADHD medications can also make things worse and cause
severe side e ects, including headaches, sleep problems, and a blunted appetite.

Some people (including more than a few doctors) seem to assume that ADHD medication side e ects are
merely the price to pay for taking a prescription. I couldn’t disagree more. No one should have to put up

with side e ects of ADHD meds. Often, a simple adjustment in the way a medication is used is all it takes
to remedy the problem.
In this article, I’ll explain the strategies that I’ve found particularly e ective at controlling side e ects in
children — which, by the way, also work for adults with ADHD. Try the strategies with your own child, or
yourself. Tell your doctor what you are doing — to see what additional help he or she can provide.

What Are the ADHD Medication Side E ects for Stimulants?
Methylphenidate (Ritalin), dextro-amphetamine (Dexedrine, Evekeo), and dextro-amphetamine/levoamphetamine (Adderall, Adzenys) have similar side-e ect pro les, and the strategies that curb side
e ects for one medication generally work for the other two, as well.

Side E ect: Loss of Appetite
Along with di culty falling asleep at night (see below), loss of appetite is the most common side e ect of
stimulant meds. This problem often clears up on its own within a few weeks, so I usually recommend a
wait-and-see approach. If the problem persists, don’t delay taking action — especially if the appetite
loss is severe enough to trigger decrease in total body mass, or, in a growing child, failure to grow
appropriately.

[Get This Free Resource: The Most Popular ADHD Medications – Comparison Chart]
First, observe your child’s eating patterns. Breakfast often goes well because the rst dose of the day
hasn’t yet kicked in. Lunch is likely to be a lost cause, nutrition-wise. Ditto for dinner. Your child
probably becomes very hungry around 8:00 p.m., when the evening dose wears o .

There may be little you can do to boost your child’s appetite in the middle of the day (when medication is
at maximum e ectiveness). So instead of worrying about what gets eaten at lunch, create nutritional
“windows of opportunity” at other times of the day.

For example, get a good, healthful breakfast into your child before the rst dose of the day kicks in. Hold
o on the 4:00 p.m. dose until 5:00 or 6:00 p.m. (During this time, you’ll have to provide more structure
and supervision — and don’t expect homework to be done.) Your child’s appetite may return in time for
dinner. Then give the third dose.

Does your child eat lots of sweets? If so, getting him to cut back should boost his appetite for more
nutritious fare.

[Get This Free Download: The Ultimate Guide to ADHD Medication]
Another way to make sure your child is getting adequate nutrition is to o er a food supplement drink
instead of nutritionally empty snacks — or in place of a meal that is likely to go uneaten. These tasty

beverages, such as Pediasure and Ensure, come in di erent avors. They can be made into milk shakes or
frozen to make pops.

If these approaches don’t work, ask your doctor about trying a di erent stimulant. For reasons that

remain poorly understood, some children who experience a loss of appetite while taking one stimulant
medication experience no such loss on another.
If switching stimulants doesn’t help, ask your doctor about moving on to a non-stimulant.

[Click to Read: Eureka! ADHD Meds Gave Me a Whole New Life]

Side E ect: Sleeplessness
For some kids, di

culty falling asleep is truly a side e ect of stimulant medication. But other kids are

kept awake at night by a lack of medication. That is, once the last dose of the day wears o , these children
return to “being” ADHD. They feel restless, hear every sound, and nd it impossible to “turn o ” their
brain.

There’s no easy way to tell which of these scenarios explains your child’s sleep problem. To nd out,
you’ll have to do a little trial-and-error: Pick an evening when sleeplessness is unlikely to prove
disastrous (that is, when your child can sleep late the following morning). Have your child take an
additional dose of her usual stimulant around 8:00 p.m.
If your child goes right to sleep, it’s a safe bet that her sleeplessness has been caused by a lack of
medication. You should be able to remedy this problem simply by continuing with the extra evening dose.
Sometimes even the stimulant medications are not strong enough to overcome the severe restlessness
that sometimes comes with ADHD. The standard response when this happens is to directly lower the
hyperarousal component of ADHD using medications called alpha agonists. The medications guanfacine
and clonidine are FDA-approved to lower the hyper-active component of ADHD and can be very e ective
for both hyperarousal during the day and sleep problems at night. Talk with your clinician about whether
a trial on an alpha agonist might be helpful.
What if the sleep problem persists? See what happens if you reduce the 4:00 p.m. dose or give it up
entirely. Of course, this might cause your child’s ADHD symptoms to are up in the evening. If so, ask the
doctor about trying a non-stimulant medication.

Some people with ADHD have a paradoxical or reverse response to stimulant medications. Instead of
being further revved up, the stimulant medications shut o

the mental and physical restlessness caused

by ADHD and allow normal sleep. Many ADHD clinicians suggest a trial after the optimal dose of

medication by asking the patient to nap about 30 minutes later. People with ADHD who cannot normally
nap during the day may nd that stimulant medication turns o

the chatter in their heads and allows

them to fall asleep. For these patients, it is clear that the ADHD medication helps with ADHD-based sleep
problems rather than making sleep more di
cause is not the stimulant medication.

cult. The person may still have di

culty with sleep, but the

Side E ect: Stomachaches or Headaches
No one knows why stimulants cause these problems in some children and adults. But often it’s helpful if
the patient eats something before taking the pill. If the problem persists, it may be necessary to try a
non-stimulant medication.

Side E ect: Tics
These sudden, involuntary muscular contractions typically involve the eyes, face, mouth, neck, or

shoulders. If the muscles in the throat are involved, the tic might cause sni ng, humming, or coughing.
In many cases, children start experiencing tics shortly after starting on a particular medication.
The medication that is the most potent trigger for tics is not an ADHD stimulant, but rather ca eine. If a
tic develops, many clinicians do nothing for two weeks since the natural history of tics is to come and go
on a 2-week cycle. During that two weeks ca eine is removed from the diet (co ee, tea, energy drinks,
No-Doz, etc.). More than half of people will lose their tics. If dietary manipulation is not successful, a

trial on clonidine that is FDA-approved for both ADHD and tics can often lower the tic to the point that it
is no longer disruptive or embarrassing.
If tics continue, stop the medication and try another one. In most cases, the tics will go away within

several weeks. If there is a family history of tic disorder, however, the tics may not go away. (That’s why
doctors generally avoid giving stimulant meds to kids with a family history of tics.)

Side E ect: Emotional Problems
When the dosage is too high, stimulants can cause children or even adults to seem “spacey” or “zombielike,” or to be uncharacteristically tearful or irritable (a condition known as emotional lability). In
general, the best way to rein in these side e ects is simply to lower the dosage.

If reducing the dosage causes your or your child’s ADHD symptoms to reemerge, ask your doctor about
trying another stimulant; just because one stimulant causes emotional problems doesn’t mean that
others will. If all stimulants cause problems, you’ll have to move on to a non-stimulant.

Side E ect: Rebound
Some children experience 30 to 60 minutes of hyperactivity, impulsivity, and nonstop talking a half hour
or so after the last dose of the day wears o . You may be able to avoid this problem by reducing this last
dose.
Another helpful strategy is to add another short-acting dose to the regimen at 4:00 or 8:00 p.m. If this

additional evening dose fails to help — or if it causes sleep problems — it’s probably best to switch your
child to a non-stimulant medication.

Side E ect: Anxiety/Depression

25 studies of childhood comorbidity of ADHD and anxiety showed that anxiety improved when a
stimulant to treat the ADHD was added. Stimulants are similarly added to augment treatment for

depression in some cases. In some cases, however, stimulants may worsen Bipolar mania and that of a
psychosis of unknown etiology in which case stimulant medication should be stopped.

What Are the Side E ects of ADHD Non-Stimulant
Medications?
If stimulants cannot be used because their side e ects prove uncontrollable, consider using one of the
non-stimulant medications. Some patients experience side e ects on both stimulants and non-

stimulants. In this case, combining much smaller doses of a stimulant and a non-stimulant might be the
solution.

Tricyclic Antidepressants
Along with bupropion (Wellbutrin), three tricyclics are used to treat ADHD: Imipramine (Tofranil),

desipramine (Norpramine), and nortriptyline (Pamelor). However, the e ect size for these medications is
barely detectable and for this and the high side e ect burden described below these medications are not
optimum for ADHD treatment.

Fatigue is the most frequent side e ect of these four drugs. Fortunately, this problem typically
diminishes over the rst several weeks. If not, ask your doctor about reducing the daily dosage, or
dividing one large dose into three smaller doses — one to be taken in the morning, another at about 4:00
p.m., and the third at bedtime. If divided doses don’t help, your doctor may wish to prescribe another
tricyclic.
Bupropion and the tricyclics can also cause constipation, dry mouth, or blurred vision. These

“cholinergic” e ects often respond to symptomatic treatment. That is, eating high- ber foods or taking
a ber supplement might eliminate constipation, throat lozenges might help moisten a dry mouth, and
so on.

If these approaches fail, try another medication. Unlike the stimulant medications, tricyclic medications
must be tapered o

slowly. Stopping abruptly can cause aches and other u-like symptoms.

Very rarely, these medications cause the patient to wake up at 4:00 to 5:00 a.m. and be unable to go back
to sleep. If reducing the evening dose or giving it a bit earlier fails to ease this “early morning
wakefulness,” try another non-stimulant medication.

In some children, tricyclics can a ect brain wave activity. If your child has a seizure disorder, a tricyclic
might exacerbate the problem. Discuss this matter with your doctor before starting your child on a
tricyclic.

Tricyclics have also been known to a ect the electrical conduction pattern within the heart, triggering a
rapid pulse. The Am Acad. of Pediatrics recommends that a child have an ECG before starting a Tricyclic
Antidepressant and another ECG one month after achieving a steady blood level. If you are concerned,
discuss this with your family doctor.

Alph agonists
The blood-pressure drugs clonidine (Catepres) and guanfacine (Tenex) help control impulsivity in certain

people with ADHD. The alpha agonists compliment the stimulants and are usually added to a nely tuned
stimulant rather tha used as a stand-alone medication. The alpha agonists lowering hyperarousal that is

manifested both in physical behavior and in the mental hyperarousal that is experienced as having

multiple simultaneous thought constantly. Finally, they can also be very e ective for emotional overreaction and vulnerability to rejection and criticism.
However, these alpha agonists can cause daytime sedation. If this occurs, reducing the dose or spreading
it out over the day may solve the problem. If not, ask your doctor about trying another non-stimulant
medication.

Atomoxetine (Strattera)
It can cause stomachaches, decreased appetite, nausea, vomiting, dizziness, fatigue, and mood swings.

These problems often go away over time. If not, try lowering the dosage or replacing a once-a-day dosing
regimen with several smaller doses during the day.
If these steps fail, try a di erent non-stimulant medication.
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ADHD update: New data on the risks of medication
Published: October, 2006

Medications — chie y the stimulants dextroamphetamine and methylphenidate — are the only proven treatment for attention de cit
hyperactivity disorder (ADHD), with its symptoms of distractibility, impulsiveness, and hyperactivity. But the bene ts of stimulants last only as
long as patients continue to take them, and worries about the risks of long-term use are again in the news.
Blood pressure and heart problems. Stimulants raise blood pressure and heart rate. New data are fueling a debate about how dangerous this is for
people who take the drugs for extended periods. In 2005 Health Canada, the Canadian equivalent of the FDA, removed Adderall XR (an
extended-release form of dextroamphetamine) from the market, citing a suspicious pattern of 20 sudden deaths and 12 strokes in children and
adults taking the drug. The ban was lifted when many of these patients proved to have structural heart defects.
This spring an FDA panel reported on a study of physicians' reports on ADHD medications recorded in its Adverse Events Reporting System
database. More than 300 people taking the medications died suddenly. Only 25 of these deaths appeared to be drug-related, and autopsies
indicated pre-existing heart abnormalities in some of these cases. There were also 26 incidents of apparently drug-related symptoms such as
chest pain, heart attacks, strokes, and arrhythmias. In a close vote, the panel members recommended the strongest possible action short of
banning the drugs, a so-called black box warning of cardiovascular risk on prescription labels. They also unanimously recommended improved
information sheets for physicians, patients, and families.
The FDA records were not easy to interpret. On the one hand, it's estimated that fewer than 10% of adverse drug e ects are actually reported. On
the other hand, the rate of sudden cardiac death in the survey was much lower than the average among children of the same age in the general
population. After further analysis, a second FDA panel canceled the black box warning but agreed to strengthen present warnings about
prescribing these medications to anyone with high blood pressure or heart defects.
Meanwhile, the Medicines and Healthcare Products Regulatory Agency, the British equivalent of the FDA, noted seizures and heart rate
irregularities in a few people taking atomoxetine (Strattera), a new ADHD drug that is not a stimulant. The overwhelming majority of them had a
prior history of seizures (which the drug did seem to exacerbate). Heart rate irregularities were less common and often associated with the use of
antidepressants that interfered with the breakdown of atomoxetine. The British agency required updating of the drug's label.
The bottom line is that ADHD drugs are not likely to cause cardiovascular problems in anyone who does not already have underlying cardiac risk.
But more such people are now using the drugs, because of the explosive growth in adult prescriptions. One estimate is that 1.5 million adults,
10% of them over age 50, now take stimulants for ADHD. Careful screening and monitoring make sense.
Growth suppression. Many children start taking ADHD medications young and stay on the drugs for years, so the e ect on growth is a persisting
concern. Three studies o er con icting evidence. In the rst study, 178 children ages 6–13 taking Concerta (a sustained-release form of
methylphenidate) were followed for nearly two years. Their height and weight were average at the start; at the end, they were slightly shorter
and lighter than average, but the di erence could have been due to chance.
In a second study, 79 children ages 6–12 at the outset, also taking Concerta, were followed for up to ve years. The results varied by age, sex, and
dose, with overall small but statistically signi cant di erences from the average in weight (about 3 pounds for a nine-year-old boy) and height (a
little under an inch for a 13-year-old boy).
In a third, larger study with a broader focus, children ages 7–9 were followed for two years. At the end, those who had continuously taken ADHD
medication during that time were on average half an inch shorter and 8 pounds lighter than those not taking the medication. To clarify the
practical signi cance of this e ect, researchers will have to do studies taking into account the adolescent growth spurt.

Abuse and diversion. Investigators at the Centers for Disease Control and Prevention examined the records of 64 hospital emergency
departments and found 188 visits involving ADHD medications from August 2003 to December 2005. The overwhelming majority of the patients
were children, and in 60% of cases the cause was intentional ingestion or an overdose, usually of a medication prescribed for someone else.
About 15% of the patients had cardiovascular symptoms such as chest pain and high blood pressure; other symptoms included stomach pain,
muscle weakness, and rashes.
The stimulants used to treat ADHD have some potential for abuse, because crushing pills and snorting (snu ng) them can produce a cocainelike high. Several studies indicate that nearly 10% of students in grades 7–12 have used nonprescribed stimulants; that as many as a third of
young ADHD patients have been asked to sell or give away their medications; and that 7%–15% have done so. A 10-year study suggested that
11% of adolescent and adult ADHD patients had sold the drugs at some time; 22% had taken more than prescribed; and 10% had used the drugs
to get high. Nearly a third had used alcohol or other drugs while taking the ADHD medication, but only 5% had experienced bad side e ects as a
result.
More than 80% of the abusers already had a diagnosis of conduct disorder or substance abuse, so they were at high risk for selling or using illicit
drugs of any kind. The overwhelming majority of abusers were taking immediate-release preparations. These are increasingly being supplanted
by extended-release formulas (and a skin patch), which are absorbed so gradually that they don't cause a euphoric sensation and are therefore
much less susceptible to misuse.
So, over all, new ndings do not seriously challenge the consensus that most people who are properly diagnosed with ADHD will decide that the
bene ts of stimulant medications outweigh the risks.
Resources
Children And Adults with Attention De cit/Hyperactivity Disorder800-233-4050 (toll free)www.chadd.org
This support and educational organization of parents of children with ADHD sponsors lectures, maintains support groups, publishes
information, and refers patients for treatment.
National Institute of Mental Health www.nimh.nih.gov/healthinformation/adhdmenu.cfm
Provides information on symptoms, publications, research, treatment, clinical trials, and how to get services.
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Case report

Cannabis improves symptoms of ADHD
Peter Strohbeck-Kuehner, Gisela Skopp, Rainer Mattern
Institute of Legal- and Traffic Medicine, Heidelberg University Medical Centre, Voss Str. 2, D-69115 Heidelberg, Germany

Abstract
Attention-deficit/hyperactivity disorder (ADHD) is characterized by attention deficits and an altered activation level. The purpose of this case investigation was to highlight that people with
ADHD can benefit in some cases from the consumption of THC. A 28-year old male, who showed
improper behaviour and appeared to be very maladjusted and inattentive while sober, appeared to
be completely inconspicuous while having a very high blood plasma level of delta-9tetrahydrocannabinol (THC). Performance tests, which were conducted with the test batteries
ART2020 and TAP provided sufficient and partly over-averaged results in driving related performance. Thus, it has to be considered, that in the case of ADHD, THC can have atypical effects
and can even lead to an enhanced driving related performance.
Keywords: ADHD, cannabis, performance, driving
This article can be downloaded, printed and distributed freely for any non-commercial purposes, provided the original work is properly cited (see copyright info below). Available online at www.cannabis-med.org
Author's address: Peter Strohbeck-Kuehner, peter.strohbeck@med.uni-heidelberg.de

Introduction
Assessing the performance or impairment of cannabis
users is generally problematic as there is no stringent
proof of a linear dose-effect relationship between the
concentration of delta-9-tetrahydrocannabinol (THC)
in blood and THC-induced impairment. The cause of
the absence of such a relationship has not been identified. In this context it is rarely considered that the missing correlation may be due in part to a conceivable
positive effect of cannabis on the behaviour and performance of individuals. Recently, Adriani et al. [1]
gave evidence that cannabinoid agonists reduce hyperactivity in a spontaneously hypertensive rat strain,
which is regarded as a validated animal model for attention deficiency hyperactivity disorder (ADHD).
There was also a significantly better treatment retention
of cocaine dependent patients with comorbid ADHD
among moderate users of cannabis compared to abstainers or heavy users [2].
ADHD was long considered a disorder limited to children and adolescents. It has now been proven that
ADHD symptoms may persist into adulthood [3,4].
Individuals suffering from ADHD characteristically
have an increased drive to move around and are unable
to calm down. They are lacking in directed planning of
their actions and the ability to assess the impact of their
decisions. Their ability to organize day-to-day activi© International Association for Cannabis as Medicine

ties is reduced, they usually have a poor short-term
memory, are forgetful and tend to work in a chaotic
and inefficient way. Emotionally, they are prone to
impulsive outburst, excessiveness and instability [5,6].
This present case study describes a male, 28 years of
age, who was diagnosed with attention deficit hyperactivity disorder (ADHD), and whose response to THC
suggests that such a positive effect may exist. Considering that the subject applied for the reinstallation of
his driving licence gives particular significance to psycho-physical performance deficits caused by ADHD.
Numerous studies have shown that various performance functions, such as divided attention, selective
attention, long-term attention and vigilance are impaired [7].

Case Description
The subject had a record of several violations of the
German drug control law. He also had a record of numerous violations of traffic laws, including speeding,
running of a red traffic light and driving under the
influence of cannabis during which a high THC concentration in blood had been detected.
Seven years ago, the subject had been diagnosed with
ADHD (ICD 10 F90.0) for the first time, and that diagnosis had been assessed repeatedly and independently
since by several psychiatric units. There was some
1
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evidence from his carrier that typical symptoms were
already present in childhood, they were, however, not
properly recorded. Comorbidities such as addiction,
including cannabis, or personality disorders were absent. He had been treated over a period of about 12
months through a combination of methylphenidate
(Ritalin®, 20-30 milligram/day) and behaviour therapy. Being not sufficiently efficacious, the medication
was stopped. A subsequent certificate by a specialist
for general medicine suggests that ADHD symptoms
were much improved under cannabis and that dronabinol (THC) had been prescribed, even though ADHD is
not indicated for this drug.
Prior to the first contact the subject had been advised
not to consume any medicinal or recreational drug.
During that first visit he showed grossly conspicuous
behaviour. His attitude was pushy, demanding and
lacking distance. He expressed impatience, for example
by drumming his fingers on the table. He also constantly shifted position, folded arms behind his head or
leaned over the table in front of him. He was not open
to discussing the potential impairment of driving skills
caused by cannabis consumption. As the conversation
continued and he was informed of the preconditions for
a positive assessment of his suitability to operate a
vehicle, his behaviour became even more conspicuous
and aggressive. Finally, he got up, grabbed the table,
leaned forward and shouted that he needed a driving
license and that he needed cannabis. Overall he showed
behaviour typical of persons who suffer from ADHD.
During this visit, an appropriate performance of the
tests was impossible.
He was then offered to undergo, at a later time, a test of
the impact of dronabinol on performance. During this
appointment he appeared fundamentally changed and

was not disturbed at all. He stated that he had stopped
smoking cannabis, was taking dronabinol on a regular
basis and that he had consumed it just two hours ago.
He appeared calm, but not sedated, organized and restrained. Unlike during the first meeting he was able to
accept and discuss arguments. When trying to make
clear that THC was indispensable for his quality of life
he became more engaged but without losing restraint.
Rather, he was understanding of the position of the
expert and indicated that the path to get back his driver
license may be long but that he was willing to undertake it. His behaviour, motor function, mood and consciousness did not give any indications of a prior use of
a psychoactive substance.
The tests of performance functions that are relevant to
driving skills involved the four subtests of ART2020, a
computer-controlled test system, which is commonly
used to assess driving performance. These subtests
evaluate complex reactions (RST3), sustained attention
(Q1), directed attention (LL3) and visual surveying and
perception (TT15). In addition the functions of “vigilance” and “divided attention” were tested with the
attention test module (TAP).
The results of these tests (see Fig. 1) showed that the
subject met, in all of the functions tested by ART2020,
not only minimum criteria but that he achieved average
or, in some areas, even above-average results. In the
very demanding tests for “vigilance” and “divided
attention” categories he also showed average performance. ADHD or acute effects of THC by themselves
would usually impair performance particularly in these
tests.
A blood sample was taken after completion of the tests.
It showed a very high concentration of THC (71 ng/mL
serum), of the psychoactive metabolite 11-hydroxy-
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Figure 1: Subjects actual performance and minimum criteria.
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THC (30 ng/mL serum) and of the main nonpsychoactive metabolite 11-nor-delta-9-carboxy-THC
(251 ng/mL serum). Such levels indicate recent as well
as frequent consumption of THC-containing matters,
and the analyte pattern also suggests smoking. Detection of cannabinol in hair (5.3 ng/mg) along with THC
(3 ng/mg) gives evidence that the medication could not
have been the only source of the THC.
Only much later did the subject, who had been arrested
for a drug offence a few days after the second visit,
report that he had not consumed pharmaceutical dronabinol products but instead smoked cannabis just before the tests, since it was much less costly.

Conclusions
The present case report suggests that individuals suffering from ADHD, a dysfunction with a symptomatic
change in activity levels, may - in some cases - benefit
from cannabis treatment in that it appears to regulate
activation to a level which may be considered optimum
for performance. There was evidence, that the consumption of cannabis had a positive impact on performance, behaviour and mental state of the subject.
The present observation corroborates previous data of
Müller-Vahl et al. [8] suggesting that in patients suffering from Tourette syndrome, treatment with THC
causes no cognitive defects. Gilles de la Tourette syndrome is a neurobehavioral disorder associated with
motor and vocal tics as well as behavioural and cognitive problems. The authors also hypothesized that the
effects of cannabinoids in patients may be different
from those in healthy users suggesting an involvement
of the central cannabinoid receptor systems in the pathology of the disorder. The same conclusion may be
drawn from previous studies [1, 2] and the present case
report, although more information on these atypical
effects should be provided and the underlying mechanisms are still to be elucidated.
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Case report

Cannabis improves symptoms of ADHD
Peter Strohbeck-Kuehner, Gisela Skopp, Rainer Mattern
Institute of Legal- and Traffic Medicine, Heidelberg University Medical Centre, Voss Str. 2, D-69115 Heidelberg, Germany

Abstract
Attention-deficit/hyperactivity disorder (ADHD) is characterized by attention deficits and an altered activation level. The purpose of this case investigation was to highlight that people with
ADHD can benefit in some cases from the consumption of THC. A 28-year old male, who showed
improper behaviour and appeared to be very maladjusted and inattentive while sober, appeared to
be completely inconspicuous while having a very high blood plasma level of delta-9tetrahydrocannabinol (THC). Performance tests, which were conducted with the test batteries
ART2020 and TAP provided sufficient and partly over-averaged results in driving related performance. Thus, it has to be considered, that in the case of ADHD, THC can have atypical effects
and can even lead to an enhanced driving related performance.
Keywords: ADHD, cannabis, performance, driving
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Introduction
Assessing the performance or impairment of cannabis
users is generally problematic as there is no stringent
proof of a linear dose-effect relationship between the
concentration of delta-9-tetrahydrocannabinol (THC)
in blood and THC-induced impairment. The cause of
the absence of such a relationship has not been identified. In this context it is rarely considered that the missing correlation may be due in part to a conceivable
positive effect of cannabis on the behaviour and performance of individuals. Recently, Adriani et al. [1]
gave evidence that cannabinoid agonists reduce hyperactivity in a spontaneously hypertensive rat strain,
which is regarded as a validated animal model for attention deficiency hyperactivity disorder (ADHD).
There was also a significantly better treatment retention
of cocaine dependent patients with comorbid ADHD
among moderate users of cannabis compared to abstainers or heavy users [2].
ADHD was long considered a disorder limited to children and adolescents. It has now been proven that
ADHD symptoms may persist into adulthood [3,4].
Individuals suffering from ADHD characteristically
have an increased drive to move around and are unable
to calm down. They are lacking in directed planning of
their actions and the ability to assess the impact of their
decisions. Their ability to organize day-to-day activi© International Association for Cannabis as Medicine

ties is reduced, they usually have a poor short-term
memory, are forgetful and tend to work in a chaotic
and inefficient way. Emotionally, they are prone to
impulsive outburst, excessiveness and instability [5,6].
This present case study describes a male, 28 years of
age, who was diagnosed with attention deficit hyperactivity disorder (ADHD), and whose response to THC
suggests that such a positive effect may exist. Considering that the subject applied for the reinstallation of
his driving licence gives particular significance to psycho-physical performance deficits caused by ADHD.
Numerous studies have shown that various performance functions, such as divided attention, selective
attention, long-term attention and vigilance are impaired [7].

Case Description
The subject had a record of several violations of the
German drug control law. He also had a record of numerous violations of traffic laws, including speeding,
running of a red traffic light and driving under the
influence of cannabis during which a high THC concentration in blood had been detected.
Seven years ago, the subject had been diagnosed with
ADHD (ICD 10 F90.0) for the first time, and that diagnosis had been assessed repeatedly and independently
since by several psychiatric units. There was some
1
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evidence from his carrier that typical symptoms were
already present in childhood, they were, however, not
properly recorded. Comorbidities such as addiction,
including cannabis, or personality disorders were absent. He had been treated over a period of about 12
months through a combination of methylphenidate
(Ritalin®, 20-30 milligram/day) and behaviour therapy. Being not sufficiently efficacious, the medication
was stopped. A subsequent certificate by a specialist
for general medicine suggests that ADHD symptoms
were much improved under cannabis and that dronabinol (THC) had been prescribed, even though ADHD is
not indicated for this drug.
Prior to the first contact the subject had been advised
not to consume any medicinal or recreational drug.
During that first visit he showed grossly conspicuous
behaviour. His attitude was pushy, demanding and
lacking distance. He expressed impatience, for example
by drumming his fingers on the table. He also constantly shifted position, folded arms behind his head or
leaned over the table in front of him. He was not open
to discussing the potential impairment of driving skills
caused by cannabis consumption. As the conversation
continued and he was informed of the preconditions for
a positive assessment of his suitability to operate a
vehicle, his behaviour became even more conspicuous
and aggressive. Finally, he got up, grabbed the table,
leaned forward and shouted that he needed a driving
license and that he needed cannabis. Overall he showed
behaviour typical of persons who suffer from ADHD.
During this visit, an appropriate performance of the
tests was impossible.
He was then offered to undergo, at a later time, a test of
the impact of dronabinol on performance. During this
appointment he appeared fundamentally changed and

was not disturbed at all. He stated that he had stopped
smoking cannabis, was taking dronabinol on a regular
basis and that he had consumed it just two hours ago.
He appeared calm, but not sedated, organized and restrained. Unlike during the first meeting he was able to
accept and discuss arguments. When trying to make
clear that THC was indispensable for his quality of life
he became more engaged but without losing restraint.
Rather, he was understanding of the position of the
expert and indicated that the path to get back his driver
license may be long but that he was willing to undertake it. His behaviour, motor function, mood and consciousness did not give any indications of a prior use of
a psychoactive substance.
The tests of performance functions that are relevant to
driving skills involved the four subtests of ART2020, a
computer-controlled test system, which is commonly
used to assess driving performance. These subtests
evaluate complex reactions (RST3), sustained attention
(Q1), directed attention (LL3) and visual surveying and
perception (TT15). In addition the functions of “vigilance” and “divided attention” were tested with the
attention test module (TAP).
The results of these tests (see Fig. 1) showed that the
subject met, in all of the functions tested by ART2020,
not only minimum criteria but that he achieved average
or, in some areas, even above-average results. In the
very demanding tests for “vigilance” and “divided
attention” categories he also showed average performance. ADHD or acute effects of THC by themselves
would usually impair performance particularly in these
tests.
A blood sample was taken after completion of the tests.
It showed a very high concentration of THC (71 ng/mL
serum), of the psychoactive metabolite 11-hydroxy-
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Figure 1: Subjects actual performance and minimum criteria.
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THC (30 ng/mL serum) and of the main nonpsychoactive metabolite 11-nor-delta-9-carboxy-THC
(251 ng/mL serum). Such levels indicate recent as well
as frequent consumption of THC-containing matters,
and the analyte pattern also suggests smoking. Detection of cannabinol in hair (5.3 ng/mg) along with THC
(3 ng/mg) gives evidence that the medication could not
have been the only source of the THC.
Only much later did the subject, who had been arrested
for a drug offence a few days after the second visit,
report that he had not consumed pharmaceutical dronabinol products but instead smoked cannabis just before the tests, since it was much less costly.

Conclusions
The present case report suggests that individuals suffering from ADHD, a dysfunction with a symptomatic
change in activity levels, may - in some cases - benefit
from cannabis treatment in that it appears to regulate
activation to a level which may be considered optimum
for performance. There was evidence, that the consumption of cannabis had a positive impact on performance, behaviour and mental state of the subject.
The present observation corroborates previous data of
Müller-Vahl et al. [8] suggesting that in patients suffering from Tourette syndrome, treatment with THC
causes no cognitive defects. Gilles de la Tourette syndrome is a neurobehavioral disorder associated with
motor and vocal tics as well as behavioural and cognitive problems. The authors also hypothesized that the
effects of cannabinoids in patients may be different
from those in healthy users suggesting an involvement
of the central cannabinoid receptor systems in the pathology of the disorder. The same conclusion may be
drawn from previous studies [1, 2] and the present case
report, although more information on these atypical
effects should be provided and the underlying mechanisms are still to be elucidated.
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Comparative efficacy and tolerability of medications for
attention-deficit hyperactivity disorder in children,
adolescents, and adults: a systematic review and network
meta-analysis
Samuele Cortese, Nicoletta Adamo, Cinzia Del Giovane, Christina Mohr-Jensen, Adrian J Hayes, Sara Carucci, Lauren Z Atkinson, Luca Tessari,
Tobias Banaschewski, David Coghill, Chris Hollis, Emily Simonoff, Alessandro Zuddas, Corrado Barbui, Marianna Purgato,
Hans-Christoph Steinhausen, Farhad Shokraneh, Jun Xia, Andrea Cipriani

Summary

Background The benefits and safety of medications for attention-deficit hyperactivity disorder (ADHD) remain
controversial, and guidelines are inconsistent on which medications are preferred across different age groups.
We aimed to estimate the comparative efficacy and tolerability of oral medications for ADHD in children, adolescents,
and adults.
Methods We did a literature search for published and unpublished double-blind randomised controlled trials comparing
amphetamines (including lisdexamfetamine), atomoxetine, bupropion, clonidine, guanfacine, methylphenidate, and
modafinil with each other or placebo. We systematically contacted study authors and drug manufacturers for additional
information. Primary outcomes were efficacy (change in severity of ADHD core symptoms based on teachers’ and
clinicians’ ratings) and tolerability (proportion of patients who dropped out of studies because of side-effects) at
timepoints closest to 12 weeks, 26 weeks, and 52 weeks. We estimated summary odds ratios (ORs) and standardised
mean differences (SMDs) using pairwise and network meta-analysis with random effects. We assessed the risk of bias
of individual studies with the Cochrane risk of bias tool and confidence of estimates with the Grading of Recommend
ations Assessment, Development, and Evaluation approach for network meta-analyses. This study is registered with
PROSPERO, number CRD42014008976.
Findings 133 double-blind randomised controlled trials (81 in children and adolescents, 51 in adults, and one in both)
were included. The analysis of efficacy closest to 12 weeks was based on 10 068 children and adolescents and 8131 adults;
the analysis of tolerability was based on 11 018 children and adolescents and 5362 adults. The confidence of estimates
varied from high or moderate (for some comparisons) to low or very low (for most indirect comparisons). For ADHD
core symptoms rated by clinicians in children and adolescents closest to 12 weeks, all included drugs were superior to
placebo (eg, SMD –1·02, 95% CI –1·19 to –0·85 for amphetamines, –0·78, –0·93 to –0·62 for methylphenidate, –0·56,
–0·66 to –0·45 for atomoxetine). By contrast, for available comparisons based on teachers’ ratings, only methylphenidate
(SMD –0·82, 95% CI –1·16 to –0·48) and modafinil (–0·76, –1·15 to –0·37) were more efficacious than placebo. In
adults (clinicians’ ratings), amphetamines (SMD –0·79, 95% CI –0·99 to –0·58), methylphenidate (–0·49,
–0·64 to –0·35), bupropion (–0·46, –0·85 to –0·07), and atomoxetine (–0·45, –0·58 to –0·32), but not modafinil (0·16,
–0·28 to 0·59), were better than placebo. With respect to tolerability, amphetamines were inferior to placebo in both
children and adolescents (odds ratio [OR] 2·30, 95% CI 1·36–3·89) and adults (3·26, 1·54–6·92); guanfacine was
inferior to placebo in children and adolescents only (2·64, 1·20–5·81); and atomoxetine (2·33, 1·28–4·25),
methylphenidate (2·39, 1·40–4·08), and modafinil (4·01, 1·42–11·33) were less well tolerated than placebo in adults
only. In head-to-head comparisons, only differences in efficacy (clinicians’ ratings) were found, favouring amphetamines
over modafinil, atomoxetine, and methylphenidate in both children and adolescents (SMDs –0·46 to –0·24) and adults
(–0·94 to –0·29). We did not find sufficient data for the 26-week and 52-week timepoints.
Interpretation Our findings represent the most comprehensive available evidence base to inform patients, families,
clinicians, guideline developers, and policymakers on the choice of ADHD medications across age groups. Taking
into account both efficacy and safety, evidence from this meta-analysis supports methylphenidate in children and
adolescents, and amphetamines in adults, as preferred first-choice medications for the short-term treatment of
ADHD. New research should be funded urgently to assess long-term effects of these drugs.
Funding Stichting Eunethydis (European Network for Hyperkinetic Disorders), and the UK National Institute for
Health Research Oxford Health Biomedical Research Centre.
Copyright © 2018 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.
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Research in context
Evidence before this study
We searched PubMed, BIOSIS Previews, CINAHL, the Cochrane
Central Register of Controlled Trials, Embase, ERIC (Education
Resources Information Center), MEDLINE, PsycINFO, OpenGrey,
Web of Science Core Collection, ProQuest Dissertations and
Theses (UK and Ireland), ProQuest Dissertations and Theses
(Abstracts and International), and the WHO International Trials
Registry Platform (including ClinicalTrials.gov) from database
inception up to April 7, 2017, with no restrictions by language,
for published and unpublished double-blind randomised
controlled trials comparing amphetamines (including
lisdexamfetamine), atomoxetine, bupropion, clonidine,
guanfacine, methylphenidate, and modafinil with each other or
placebo. We used the search terms: “adhd” OR “hkd” OR “addh”
OR “hyperkine*” OR “attention deficit*” OR “hyper-activ*” OR
“hyperactiv*” OR “overactive” OR “inattentive” OR “impulsiv*”,
combined with a list of ADHD medications (appendix pp 3–15).
We also hand-searched the websites of the US Food and Drug
Administration, the European Medicines Agency, and relevant
drug manufacturers, and references of previous systematic
reviews and guidelines, for additional information. Further,
we contacted study authors and drug manufacturers to gather
unpublished information or data. Over the past few decades,
a substantial increase has been noted across many countries in
prescription of medications for attention-deficit hyperactivity
disorder (ADHD). However, the benefits and safety of these
medications remain a matter for debate. Published
meta-analyses of head-to-head trials and network
meta-analyses provide inconsistent findings on the
comparative benefits and harms of ADHD medications.
Added value of this study
Our study, based on advanced methodology for network
meta-analyses, represents the most comprehensive synthesis
to date on the comparative efficacy and tolerability of

Introduction
Attention-deficit hyperactivity disorder (ADHD) is
characterised by age-inappropriate and impairing levels of
inattention, hyperactivity, or impulsivity, or a combination.1
It is estimated to affect around 5% of school-age children
(aged ≤18 years)2 and 2·5% of adults worldwide.3 Annual
incremental costs for ADHD have been estimated at
US$143–266 billion in the USA4 and are substantial in
other countries.5,6 Available pharmacological treatments
for ADHD include psychostimulants (eg, methylphenidate
and amphetamines) and non-psychostimulant medica
tions (eg, atomoxetine and α2-agonists). In the past few
decades, prescriptions for ADHD drugs have increased
significantly both in the USA7 and other countries.8
However, even though recommended in clinical guide
lines,9–14 the efficacy and safety of ADHD medications
remains controversial.15–17 Furthermore, current guidelines
are inconsistent in their treatment recommendations.9–14
Although some guidelines rank methylphenidate over

medications for ADHD across age groups. Unlike previous
network meta-analyses of ADHD treatments, we have included
unpublished data, which were gathered systematically from
study authors, the websites of regulatory agencies, and drug
manufacturers, using a common set of inclusion criteria for
trials in children, adolescents, and adults. We focused on a series
of clinically relevant outcomes—namely, efficacy on ADHD core
symptoms, global clinical functioning, tolerability, effects on
weight and blood pressure, and acceptability. We also
investigated important effect-modifiers (eg, dose and
comorbidities). We retained only a few studies with outcomes
beyond 12 weeks. All medications we included in our study
(except modafinil in adults) were more efficacious than placebo
for the acute treatment of ADHD. Medications for ADHD were
less efficacious and less well tolerated in adults than in children
and adolescents. However, included drugs were not equivalent,
and their profile in terms of efficacy, tolerability, and
acceptability varied across age groups.
Implications of all the available evidence
Evidence from our network meta-analysis supports
methylphenidate (in children and adolescents) and
amphetamines (in adults) as the preferred first pharmacological
choice for short-term pharmacological treatment of ADHD.
This network meta-analysis should inform future guidelines
and daily clinical decision-making on the choice of medications
for ADHD across age ranges, along with available evidence on
cost-effectiveness and considering patients’ preferences.
The paucity of trials with randomised outcomes beyond
12 weeks highlights the need to fund studies to assess
long-term effects of these drugs. Furthermore, future research
should include individual patient data in network
meta-analyses of ADHD medications, which will allow a more
reliable estimation of predictors of individual response.

amphetamines (eg, in children),9 others recommend
psychostimulants as first-line treatment without any
distinction between methylphenidate and amphetamines
being made.10,11 Additionally, the non-psychostimulant
atomoxetine is variously recommended by available
guidelines as third-line,9 second-line,10,11 and potentially
first-line treatment.12 The methods used for sequencing
these recommendations are not always specified and most
commonly—including the 2018 UK National Institute for
Health and Care Excellence (NICE) guidelines9—
incorporate national drug licencing regulatory approval
and cost-effectiveness with expert opinion in conjunction
with the few head-to-head comparisons that are available.
Network meta-analyses facilitate estimation of the
comparative efficacy and tolerability of two or more
interventions, even when they have not been investigated
head-to-head in randomised controlled trials.18 Thus,
compared with standard pairwise meta-analyses, network
meta-analyses have been found to increase the precision
www.thelancet.com/psychiatry Vol 5 September 2018
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of the estimates.18 Previous network meta-analyses in
ADHD have focused on either children and adole
s
cents19–24 or adults only,25–28 have typically compared only a
few drugs,24,25,27,29 or have addressed exclusively the safety
of treatments.26
To fill this gap, we did a systematic review and network
meta-analysis of double-blind randomised controlled
trials in children, adolescents, and adults with ADHD,
using data from published reports and unpublished data
gathered systematically from drug manufacturers or
study authors. We aimed specifically to compare ADHD
medications in terms of efficacy on core ADHD symp
toms, clinical global functioning, tolerability, accept
ability, and other clinically important outcomes—eg,
blood pressure and weight changes.

Methods

Search strategy and selection criteria
We searched PubMed, BIOSIS Previews, CINAHL, the
Cochrane Central Register of Controlled Trials, EMBASE,
ERIC, MEDLINE, PsycINFO, OpenGrey, Web of Science
Core Collection, ProQuest Dissertations and Theses (UK
and Ireland), ProQuest Dissertations and Theses (abstracts
and international), and the WHO International Trials
Registry Platform, including ClinicalTrials.gov, from the
date of database inception to April 7, 2017, with no language
restrictions. We used the search terms “adhd” OR “hkd”
OR “addh” OR “hyperkine*” OR “attention deficit*” OR
“hyper-activ*” OR “hyperactiv*” OR “overactive” OR
“inattentive” OR “impulsiv*” combined with a list of
ADHD medications (appendix pp 3–15). The US Food and
Drug Administration (FDA), European Medicines Agency
(EMA), and relevant drug manufacturers’ websites, and
references of previous systematic reviews and guidelines,
were hand-searched for additional information. We also
contacted study authors and drug manufacturers to gather
unpublished information and data (appendix p 15).
We included double-blind randomised controlled trials
(parallel group, crossover, or cluster), of at least 1 week’s
duration, that enrolled children (aged ≥5 years and
<12 years), adolescents (aged ≥12 years and <18 years), or
adults (≥18 years) with a primary diagnosis of ADHD
according to DSM-III, DSM III-R, DSM-IV(TR), DSM-5,
ICD-9, or ICD-10. We did not restrict our search by ADHD
subtype or presentation, gender, intelligence quotient (IQ),
socioeconomic status, or comorbidities (except for those
needing concomitant pharmacotherapy). We included
studies if they assessed any of the following medications,
as oral monotherapy, compared with each other or with
placebo: amphetamines (including lisdexamfetamine),
atomoxetine, bupropion, clonidine, guanfacine, methylphenidate (including dexmethylphenidate), and modafinil.
We excluded studies with enrichment designs (eg, trials
selecting drug responders only after a run-in phase),
because these types of trial can potentially inflate efficacy
and tolerability estimates. Full inclusion and exclusion
criteria are in the appendix (pp 16, 17).
www.thelancet.com/psychiatry Vol 5 September 2018

Our study protocol was registered with PROSPERO
(number CRD42014008976) and published.30 We followed
the PRISMA extension for network meta-analyses.31

Procedures
Data were extracted by at least two independent
investigators. We assessed risk of bias with the Cochrane
risk of bias tool.32 We estimated the certainty of evidence
with the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach for
network meta-analyses (appendix pp 18, 19).33
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Outcomes
For our primary analyses we considered efficacy, which
we measured as the change in severity of ADHD core
symptoms based on clinicians’ ratings for children,
adolescents, and adults. The appendix (pp 273, 274)
contains a list of rating scales considered for inclusion.
For children and adolescents, we also considered teachers’
ratings as a primary efficacy outcome because they
provide a complementary view to clinicians’ ratings, and
information from multiple raters increases the validity of
ADHD diagnosis.34 We also considered tolerability in
children, adolescents, and adults—ie, the proportion of
participants who left the study because of any side-effect.
Secondary outcomes included the change in severity of
ADHD core symptoms based on parents’ ratings for children
and adolescents and self-reports for adults, clinical global
functioning measured by the Clinical Global Impression–
Improvement (CGI-I, clinicians’ ratings), acceptability
(ie, the proportion of participants who left the study for
any reason), and change in weight and blood pressure.
We assessed those outcomes available at the times closest
to 12 weeks (primary endpoint), 26 weeks, and 52 weeks.

See Online for appendix
For the FDA website see
https://www.fda.gov
For the EMA website see
http://www.ema.europa.eu/ema

387 records identified through sources such as industry
websites, trial registries, and by contacting authors
9561 records identified through database searching

9948 records screened

6423 records excluded*

3525 full-text articles assessed for eligibility

2861 full-text articles excluded*

133 randomised controlled trials included in the network
meta-analysis (reported in 664 references)

Figure 1: Selection of studies for inclusion
*The main reasons for exclusion included open-label or single-blind studies,
studies including patients with comorbid disorders, and combination therapy
trials. We only searched for completed trials, which removed ongoing studies,
particularly from clinicaltrials.gov.
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Figure 2: Network of eligible comparisons for efficacy and tolerability
The width of the lines is proportional to the number of trials comparing every pair of treatments, and the size of
every circle is proportional to the number of randomly assigned participants (sample size). The number of trials for
pairs of treatments ranged from 22 (eg, studies of tolerability of methylphenidate vs placebo in children and
adolescents) to one (several comparisons).

Statistical analysis
We did all analyses separately for studies in children and
adolescents and for studies in adults. First, we did
pairwise meta-analyses (active drug vs placebo, or active
drug vs another active drug) for all outcomes and
comparisons at every available timepoint, using a
random-effects model.35 We calculated standardised
mean differences (SMDs), Hedges’s adjusted g, and odds
ratios (ORs), with relative 95% CIs, for continuous and
dichotomous outcomes. We assessed statistical hetero
geneity within each pairwise comparison by calculating
the I² statistic and its 95% CI.36 Second, we did network
meta-analyses within a frequentist framework assuming
equal heterogeneity parameter τ across all comparisons
730

and accounting for correlations induced by multiarm
studies.37,38 We based the assessment of statistical
heterogeneity in the entire network on the magnitude of
the common τ² estimated from the network metaanalysis models.39 We compared the magnitude of the
heterogeneity variance with the empirical distribution.40,41
We used the loop-specific approach42 and the design-bytreatment model43 to evaluate incoherence locally and
globally, respectively. We established a hierarchy of
competing interventions using surface under the
cumulative ranking curve (SUCRA) and mean ranks.44
We planned a set of subgroup and sensitivity analyses
to assess the effect of clinical and study design effectmodifiers—eg, duration of study, gender, age (children vs
adolescents), psychiatric comorbidities, IQ, crossover
design, medication status, industry sponsorship, inequal
i
ties in doses, risk of bias, and data imputation.30
We restricted the primary analysis to studies using
medications within the therapeutic range (as per FDA
recommendations, where applicable). Additionally, we
investigated effects at different dose regimens in two sets
of sensitivity analyses. First, we excluded studies that did
not use the FDA-licensed dose (appendix pp 277–79).
Second, we included studies in which the dose ranges
used were recommended in national or international
guidelines or formularies but differed from FDA recommendations. Finally, to investigate possible differences
between lisdexamfetamine and other amphetamines, we
did a post-hoc analysis separating this compound,
because lisdexamfetamine is metabolised differently
from other amphetamines, which could affect its efficacy
and tolerability.45
We did all analyses with STATA version 14. Additional
details are reported in the appendix (pp 20–24, 277–82).
Changes to the original protocol are listed in the
appendix (p 25).

Role of the funding source
The funder had no role in study design, data collection,
data analysis, data interpretation, or writing of the report.
SCo, NA, CDG, and AC had full access to all data in the
study, and AC was responsible for the final decision to
submit for publication.

Results
The literature search, study selection, and data extraction
were done between Jan 11, 2014, and Sept 9, 2017, and data
analysis was done from Sept 10, 2017, to Feb 24, 2018. The
study selection process is shown in figure 1; a list of
excluded studies, with reasons for exclusion, and a list
of retained studies is provided in the appendix (pp 26–272).
133 studies were retained for the network meta-analysis,
81 in children and adolescents, 51 in adults, and
one including children, adolescents, and adults. In total,
14 346 children and adolescents and 10 296 adults were
included. For 83% of studies, additional data and
information not reported in the full-text paper were used.
www.thelancet.com/psychiatry Vol 5 September 2018
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Figure 3: Forest plots of network meta-analysis results
Plots include all trials for efficacy and tolerability and are compared with placebo as reference. No data for clonidine and guanfacine in adults are reported because no
studies identified by our search tested these two drugs in adults. ADHD=attention-deficit hyperactivity disorder. OR=odds ratio. SMD=standardised mean difference.

The appendix (pp 283–381) reports the main characteristics
of included studies. The risk of bias was rated overall low in
23·5% of studies in children and adolescents, unclear in
65·4%, and high in 11·1%. The risk of bias was overall low
in 27·5% of studies in adults, unclear in 56·8%, and high
in 15·7% (appendix pp 382–458).
Figure 2 shows the network plots for the primary
outcomes closest to 12 weeks. Network plots for secondary
outcomes are reported in the appendix (pp 624–29).
Results of the pairwise meta-analyses and related
heterogeneity are reported in the appendix (pp 459–71).
Results of the network meta-analyses of primary
www.thelancet.com/psychiatry Vol 5 September 2018

outcomes at 12 weeks are shown in figure 3, tables 1 and 2,
and the appendix (pp 472, 473). Tables 1 and 2 also show
the confidence of estimates for every comparison.
Figure 4 summarises data for efficacy (in 10 068 children
and adolescents and 8131 adults) and tolerability (in
11 018 children and adolescents and 5362 adults).
With respect to ADHD core symptoms rated by
clinicians in children and adolescents, all drugs were
superior to placebo (figure 3, table 1). In adults,
amphetamines, methylphenidate, bupropion, and ato
moxetine were superior to placebo, but modafinil was
not superior to placebo; no data were available for
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Table 1: Effect of ADHD drugs in children and adults at timepoints closest to 12 weeks in terms of efficacy, as rated by clinicians and teachers

Data are standardised mean difference (95% CI) between treatments. Results in bold are significant. Negative values favour the treatment in the row and positive values favour the treatment in the column. Drugs are reported in alphabetical order.
Results are based on network estimates. No data for clonidine and guanfacine in adults are reported because no studies identified by our search tested these two drugs in adults. No teacher ratings were available for clonidine. ADHD=attention-deficit
hyperactivity disorder. *Low quality of evidence. †Very low quality of evidence. ‡Moderate quality of evidence.
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Data are odds ratio (95% CI). Values above 1 favour the treatment in the column and values below 1 favour the treatment in the row. Results in bold are significant. Drugs are reported in alphabetical order.
Results are based on network estimates. No data for clonidine and guanfacine in adults are reported because no studies identified by our search tested these two drugs in adults. ADHD=attention-deficit
hyperactivity disorder. *Low quality of evidence. †Very low quality of evidence. ‡Moderate quality of evidence. §High quality of evidence.

Table 2: Effect of ADHD drugs in children and adults at timepoints closest to 12 weeks in terms of tolerability

guanfacine and clonidine. In children, adolescents, and
adults, amphetamines were significantly superior to
modafinil, atomoxetine, and methylphenidate (table 1).
Additionally, in children and adolescents, amphetamines
were superior to guanfacine and methylphenidate was
superior to atomoxetine. In adults, methylphenidate,
atomoxetine, and bupropion were superior to modafinil.
By contrast, according to teachers’ ratings of children’s
ADHD core symptoms, only methylphenidate and
modafinil were superior to placebo (no data were
available for amphetamines and clonidine; table 1).
With respect to tolerability, in children and adolescents,
only guanfacine and amphetamines were less well
tolerated than placebo (figure 3, table 2). In adults,
modafinil, amphetamines, methylphenidate, and ato
moxetine were inferior to placebo (no data were available
for guanfacine and clonidine). No differences in tolerability
were noted between active drugs, in children, adolescents,
and adults.
In children and adolescents, the common heterogeneity
SD for efficacy (teachers’ and clinicians’ ratings) and
tolerability was 0·355, 0·188, and 0·268, respectively. In
adults, the common heterogeneity SD for efficacy rated
by clinicians and tolerability was 0·178 and 0·282,
respectively. The test of global inconsistency did not
show any significant difference for the primary outcomes.
Additional details are reported in the appendix (p 474).
Parents’ ratings of their child’s ADHD core symptoms
and adults’ self-ratings of their own ADHD core symptoms,
with respect to efficacy of active drugs versus placebo, were
www.thelancet.com/psychiatry Vol 5 September 2018

similar to clinicians’ ratings. Exceptions were guanfacine,
which was not superior to placebo according to parents’
ratings (SMD –0·23, 95% CI –0·90 to 0·45), and
bupropion, which was not superior to placebo with respect
to parents’ ratings (0·24, –0·44 to 0·92) and adults’ selfreports (–0·30, –0·61 to 0·01; appendix pp 475–76).
In children and adolescents, all compounds were
superior to placebo on the CGI-I scale, except for clonidine
(OR 2·78, 95% CI 0·91–8·53). In adults, amphetamines
(4·86, 3·30–7·17), bupropion (3·43, 1·45–8·14), and
methylphenidate (3·08, 2·04–4·65) were superior to
placebo on the CGI-I scale (appendix p 476).
Weight was decreased significantly by amphetamines (in
children and adolescents, SMD –0·71, 95% CI –1·15 to –0·27;
in adults, –0·60, –1·03 to –0·18), methylphenidate (in
children and adolescents, –0·77, –1·09 to –0·45; in adults,
–0·74, –1·20 to –0·28), atomoxetine (in children and
adolescents, –0·84, –1·16 to –0·52), and modafinil (in
children and adolescents, –0·93, –1·59 to –0·26), compared
with placebo (appendix pp 476, 477). Systolic blood pressure
was increased with use of amphetamines (SMD 0·09,
95% CI 0·01–0·18) and atomoxetine (0·12, 0·02–0·22) in
children and adolescents, and with use of methylphenidate
(0·17, 0·05–0·30) in adults, compared with placebo
(appendix p 477). Use of amphetamines (0·21, 0·12–0·31),
atomoxetine (0·28, 0·18–0·37), and methylphenidate (0·24,
0·14–0·33) in children and adults, and atomoxetine (0·19,
0·08–0·30) and methylphenidate (0·20, 0·08–0·32) in
adults, significantly increased diastolic blood pressure
compared with placebo (appendix p 478).
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doses confirmed the results of the primary dose analysis
(appendix pp 492–575).
Post-hoc analyses separating lisdexamfetamine from
other amphetamines highlighted some differences. In
children, lisdexamfetamine was less well tolerated
compared with placebo (OR 2·69, 95% CI 1·40–5·16),
whereas tolerability of the other amphetamines was
slightly better (1·83, 0·84–4·02); in adults, the opposite
pattern emerged (vs placebo: lisdexamfetamine, 2·74,
0·80–9·30; other amphetamines, 3·66, 1·36–9·87).
Network meta-analyses heterogeneity for the dose
and post-hoc analyses are reported in the appendix
(pp 576–78).
Data for network meta-analyses inconsistency and
SUCRA and mean rank are reported in the appendix
(pp 579–85). Empirical heterogeneity variance for
continuous outcomes for drug versus placebo compar
isons was 0·05 (50% percentile) and 0·24 (75% percentile);
for binary outcomes it was 0·12 (50% percentile) and
0·34 (75% percentile). Funnel plots are shown in the
appendix (pp 630–32). We retained only a few studies—all
in adults—with reported outcomes closest to 26 weeks or
52 weeks (appendix pp 586–88); therefore results for
outcomes at these timepoints were deemed not
informative.
Of 42 mixed comparisons (ie, combining direct and
indirect evidence), the confidence in estimate for primary
outcome comparisons was rated as very low in
13 comparisons, low in 18, moderate in ten, and high
in one. Of 59 indirect comparisons, the confidence in
estimate was very low in 37 comparisons, low in 20, and
moderate in two (appendix pp 589–623, 633–43).
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Figure 4: Two-dimensional graphs of efficacy versus tolerability in studies in children and adolescents and adults
Effect sizes for individual drugs are represented by coloured nodes, with bars representing corresponding 95% CIs.

For acceptability, compared with placebo, methyl
phenidate (OR 0·69, 95% CI 0·52–0·91) in children and
adolescents and amphetamines (0·68, 0·49–0·95) in
adults were significantly better (appendix p 478).
In subgroup and sensitivity analyses, data were
sufficient to assess the effect of study length,
comorbidities, IQ, crossover design, unfair dose
comparisons, and data imputation. Findings of these
analyses were generally robust (appendix pp 479–91).
Because of a paucity of data, we could not assess the effect
of gender, age (children vs adolescents), low risk of bias,
medication status, and industry sponsorship. Sensitivity
analyses investigating the effect of different maximum
734

To the best of our knowledge, our network meta-analysis
represents the most comprehensive comparative
synthesis to date on the efficacy and tolerability of
medications for children, adolescents, and adults with
ADHD. We have addressed the limitations of previous
network meta-analyses, which focused selectively on
children and adolescents19–24 or adults,25–28 or included
only published material,21–24,26 non-blinded trials,19,21–24 or
non-core ADHD outcomes.19,22,25,28
Overall, all medications, except modafinil in adults, were
more efficacious than placebo for the short-term treatment
of ADHD, and they were less efficacious and less well
tolerated in adults than in children and adolescents.
However, the included medications were not equivalent in
relation to their mean effect size, which ranged from
moderate to high and varied according to the type of rater.
Furthermore, even though amphetamines were the most
efficacious compounds in children, adolescents, and
adults, the effects of medications varied across age groups
for several outcomes. With respect to tolerability, in
children, only amphetamines and guanfacine were
less well tolerated than placebo, whereas in adults,
methylphenidate, amphetamines, and atomoxetine were
www.thelancet.com/psychiatry Vol 5 September 2018
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worse than placebo. Additionally, amphetamines significantly increased diastolic blood pressure in children and
adolescents, but not in adults. In children and adolescents,
methylphenidate was the only drug with better acceptability
than placebo; in adults, amphetamines were the only
compound with better acceptability than placebo.
Atomoxetine had the lowest mean effect size in children
and adolescents based on clinicians’ ratings, but in adults,
its efficacy on ADHD core symptoms was comparable
with that of methylphenidate. The large confidence interval
in relation to the efficacy and tolerability of bupropion,
clonidine, guanfacine, and modafinil suggests that caution
should be used when interpreting these data. Another
relevant finding, which requires replication in head-tohead trials, is the absence of significant differences
between amphetamines and methylphenidate on the
CGI-I measure.
Accounting for all included outcomes, our results
support methylphenidate in children and adolescents,
and amphetamines in adults, as the first pharmacological
choice for ADHD. In fact, in adults, amphetamines were
not only the most efficacious compounds, as rated by
clinicians and by self-report, but also as well tolerated as
methylphenidate and the only compounds with better
acceptability than placebo. In children and adolescents,
even though amphetamines were marginally superior
to methylphenidate according to clinicians’ ratings,
methylphenidate was the only compound with better
acceptability than placebo and, unlike amphetamines,
was not worse than placebo in terms of tolerability.
Additionally, our results on secondary outcomes high
light the importance of monitoring weight and blood
pressure changes with atomoxetine as much as with
stimulants.
Our conclusions from this analysis concur partly with
NICE guidelines,9 in which methylphenidate is
recommended as the first choice in children and
adolescents and methylphenidate or lisdexamfetamine as
first choice in adults. Additionally, although NICE
recommend atomoxetine or guanfacine as a possible
third-line choice in children, our results suggest that,
despite comparable efficacy on ADHD core symptoms
rated by parents, atomoxetine was equal to placebo in
terms of tolerability, whereas guanfacine was worse.
However, it is noteworthy that the NICE recommendations
were informed not only by empirical evidence but also by
considerations on costs and licence and flexibility of
formulations.
Although post-hoc analyses did indicate differences
between the amphetamine prodrug lisdexamfetamine and
other amphetamines, the few studies that we were
able to include in this comparison (four studies of
lisdexamfetamine in children and adolescents and one of
amphetamines; and two studies of lisdexamfetamine in
adults and one of amphetamines) prevent us from drawing
any firm conclusions from these findings. We would,
therefore, not feel confident at this stage to recommend
www.thelancet.com/psychiatry Vol 5 September 2018

lisdexamfetamine over the other amphetamines for adults,
as was suggested by NICE, although based on UK costs.9
An important factor to consider in the interpretation of
our findings is the medication dose. There is considerable
interindividual variation in terms of most effective dose.
In general, we found no substantial differences in either
efficacy or tolerability across the various medications
when the maximum dose allowed was the dose defined
by the FDA or by guidelines (suggesting in general
higher maximum doses than the FDA). We excluded
some studies9,46,47 because they included doses higher
than those recommended in available guidelines, thus
poorly reflecting common clinical practice. It is possible
that inclusion of these studies would have changed the
efficacy and tolerability results.
In general, results for the primary outcomes were
robust in our sensitivity analyses, suggesting that trials
of short duration (<3 weeks), presence of psychiatric
comorbidities, low IQ as an inclusion criterion, dose
comparisons that we judged unfair, crossover design,
and missing data imputation did not significantly affect
the results.
Our study has some limitations. Although we did our
best to include all available trials and retrieve unpublished
data, we cannot rule out the possibility of missing
information. The latest update of studies included in the
network meta-analysis was in April, 2017. We did a
PubMed search in May, 2018, and found only three
additional studies that met our inclusion critieria.48–50
Since we already had 133 included studies, we decided
that adding these three studies would not have changed
the final results materially. Additionally, some nodes in
our network included only few studies. To adhere to the
assumption of transitivity and reduce the risk of biased
estimates (for instance, those that included enrichment
designs), we had to discard many studies that were initially
selected as potentially relevant (appendix pp 26–235).
Most included studies compared an active drug with
placebo and the number of actual head-to-head trials was
quite small, so comparative efficacy between interventions
was frequently based on indirect comparisons.
We found significant statistical heterogeneity in the
pairwise meta-analyses, and the study population in our
review included participants with different previous
exposures and responses to ADHD medications. These
characteristics were quite evenly distributed across the
included studies and across the different nodes in the
network, therefore, even if they contributed to statistical
heterogeneity, it is unlikely that they have implications
in terms of clinical heterogeneity and affected the
validity of our results. On the contrary, heterogeneity can
be seen as increasing the external validity of our findings,
because the patients seen in real-world clinical practice
tend to have similar variations. Although we included
studies that used different rating scales to assess the
core symptoms of ADHD, we selected carefully only
validated scales that measure exclusively the same
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triad of symptoms—ie, inattention, hyperactivity, and
impulsivity.
Our results should also consider the risk of bias of
individual studies and GRADE quality ratings. After
gathering additional unpublished information, the overall
number of unclear items—across all items of the risk of
bias—decreased from 63·5% to 35·2%. This reduction
points to an urgent need for complete and open reporting
in this research area. Additionally, the confidence of
estimate for primary outcomes was low or very low in
multiple comparisons, reducing the certainty of the
findings. Most very low ratings were for indirect
comparisons, suggesting the need for additional well
designed head-to-head studies. Whereas previous
pairwise16,51 or network meta-analyses19 of ADHD
medications rated all comparisons as low or very low
quality, attributable in part to unpublished information
that we gathered and a more nuanced assessment, we
could rate some comparisons as high or moderate quality.
Of note, these comparisons included the most commonly
used drugs for ADHD (ie, methylphenidate and
amphetamines). Additionally, our stringent criteria for
the risk of bias (ie, a study was assessed at overall low risk
only when all individual items were at low risk) could
have contributed to downgrade the final GRADE ratings.
We planned to do analyses for outcomes closest to
12 weeks, 26 weeks, and 52 weeks, but few data were
available for 26 weeks and 52 weeks and analyses at these
timepoints were, therefore, not possible. This scarcity of
data reflects ethical issues associated with doing longterm, placebo-controlled, randomised controlled trials of
effective treatments. Thus, our findings can inform only
the choice of short-term medication treatment for
ADHD. Moreover, because of a paucity of data, we were
unable to properly undertake all the planned sensitivity
analyses. Finally, we did not include studies of
antipsychotic or tricyclic antidepressant compounds
because, although commonly prescribed for patients
with ADHD, they are not used routinely to treat ADHD
core symptoms, and their inclusion would, therefore,
violate the assumption of transitivity in the networks.
Notwithstanding these caveats, our findings represent
the best currently available evidence base (not constrained
by local costs and licencing) to inform future guidelines
internationally and shared decision-making between
patients, carers, and clinicians, when a balance has to be
made between efficacy and tolerability of ADHD
medications.
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Comparative efficacy and tolerability of medications for
attention-deficit hyperactivity disorder in children,
adolescents, and adults: a systematic review and network
meta-analysis
Samuele Cortese, Nicoletta Adamo, Cinzia Del Giovane, Christina Mohr-Jensen, Adrian J Hayes, Sara Carucci, Lauren Z Atkinson, Luca Tessari,
Tobias Banaschewski, David Coghill, Chris Hollis, Emily Simonoff, Alessandro Zuddas, Corrado Barbui, Marianna Purgato,
Hans-Christoph Steinhausen, Farhad Shokraneh, Jun Xia, Andrea Cipriani

Summary

Background The benefits and safety of medications for attention-deficit hyperactivity disorder (ADHD) remain
controversial, and guidelines are inconsistent on which medications are preferred across different age groups.
We aimed to estimate the comparative efficacy and tolerability of oral medications for ADHD in children, adolescents,
and adults.
Methods We did a literature search for published and unpublished double-blind randomised controlled trials comparing
amphetamines (including lisdexamfetamine), atomoxetine, bupropion, clonidine, guanfacine, methylphenidate, and
modafinil with each other or placebo. We systematically contacted study authors and drug manufacturers for additional
information. Primary outcomes were efficacy (change in severity of ADHD core symptoms based on teachers’ and
clinicians’ ratings) and tolerability (proportion of patients who dropped out of studies because of side-effects) at
timepoints closest to 12 weeks, 26 weeks, and 52 weeks. We estimated summary odds ratios (ORs) and standardised
mean differences (SMDs) using pairwise and network meta-analysis with random effects. We assessed the risk of bias
of individual studies with the Cochrane risk of bias tool and confidence of estimates with the Grading of Recommend
ations Assessment, Development, and Evaluation approach for network meta-analyses. This study is registered with
PROSPERO, number CRD42014008976.
Findings 133 double-blind randomised controlled trials (81 in children and adolescents, 51 in adults, and one in both)
were included. The analysis of efficacy closest to 12 weeks was based on 10 068 children and adolescents and 8131 adults;
the analysis of tolerability was based on 11 018 children and adolescents and 5362 adults. The confidence of estimates
varied from high or moderate (for some comparisons) to low or very low (for most indirect comparisons). For ADHD
core symptoms rated by clinicians in children and adolescents closest to 12 weeks, all included drugs were superior to
placebo (eg, SMD –1·02, 95% CI –1·19 to –0·85 for amphetamines, –0·78, –0·93 to –0·62 for methylphenidate, –0·56,
–0·66 to –0·45 for atomoxetine). By contrast, for available comparisons based on teachers’ ratings, only methylphenidate
(SMD –0·82, 95% CI –1·16 to –0·48) and modafinil (–0·76, –1·15 to –0·37) were more efficacious than placebo. In
adults (clinicians’ ratings), amphetamines (SMD –0·79, 95% CI –0·99 to –0·58), methylphenidate (–0·49,
–0·64 to –0·35), bupropion (–0·46, –0·85 to –0·07), and atomoxetine (–0·45, –0·58 to –0·32), but not modafinil (0·16,
–0·28 to 0·59), were better than placebo. With respect to tolerability, amphetamines were inferior to placebo in both
children and adolescents (odds ratio [OR] 2·30, 95% CI 1·36–3·89) and adults (3·26, 1·54–6·92); guanfacine was
inferior to placebo in children and adolescents only (2·64, 1·20–5·81); and atomoxetine (2·33, 1·28–4·25),
methylphenidate (2·39, 1·40–4·08), and modafinil (4·01, 1·42–11·33) were less well tolerated than placebo in adults
only. In head-to-head comparisons, only differences in efficacy (clinicians’ ratings) were found, favouring amphetamines
over modafinil, atomoxetine, and methylphenidate in both children and adolescents (SMDs –0·46 to –0·24) and adults
(–0·94 to –0·29). We did not find sufficient data for the 26-week and 52-week timepoints.
Interpretation Our findings represent the most comprehensive available evidence base to inform patients, families,
clinicians, guideline developers, and policymakers on the choice of ADHD medications across age groups. Taking
into account both efficacy and safety, evidence from this meta-analysis supports methylphenidate in children and
adolescents, and amphetamines in adults, as preferred first-choice medications for the short-term treatment of
ADHD. New research should be funded urgently to assess long-term effects of these drugs.
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Health Research Oxford Health Biomedical Research Centre.
Copyright © 2018 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.
www.thelancet.com/psychiatry Vol 5 September 2018

Lancet Psychiatry 2018;
5: 727–38
Published Online
August 7, 2018
http://dx.doi.org/10.1016/
S2215-0366(18)30269-4
See Comment page 691
Center for Innovation in
Mental Health, Academic Unit
of Psychology, and Clinical and
Experimental Sciences
(CNS and Psychiatry), Faculty
of Medicine, University of
Southampton, Southampton,
UK (S Cortese MD); Solent NHS
Trust, Southampton, UK
(S Cortese); New York
University Child Study Center,
New York, NY, USA (S Cortese);
Division of Psychiatry and
Applied Psychology, School of
Medicine, University of
Nottingham, Nottingham, UK
(S Cortese, Prof C Hollis MD);
Department of Child and
Adolescent Psychiatry, King’s
College London, and Institute
of Psychiatry, Psychology and
Neuroscience, and National
Institute for Health Research
(NIHR) Maudsley Biomedical
Research Centre, London, UK
(N Adamo MD,
Prof E Simonoff MD); Institute
of Primary Health Care,
University of Bern, Switzerland
(C Del Giovane PhD);
Department of Child and
Adolescent Psychiatry, Aalborg
Psychiatric Hospital, Aalborg
University Hospital, Aalborg,
Denmark (C Mohr-Jensen PhD);
Department of Psychiatry,
University of Oxford, and
Oxford Health NHS Foundation
Trust, Warneford Hospital,
Oxford, UK (A J Hayes MD,
L Z Atkinson MSc, A Cipriani MD);
Child and Adolescent
Neuropsychiatry Unit,
Department of Biomedical
Sciences, University of Cagliari
and “A Cao” Paediatric Hospital,
“G Brotzu” Hospital Trust,

727

Articles

Cagliari, Italy (S Carucci MD,
Prof A Zuddas MD); Department
of Child and Adolescent
Psychiatry and Psychotherapy,
Bolzano, Italy (L Tessari MD);
Department of Child and
Adolescent Psychiatry and
Psychotherapy, Central
Institute of Mental Health,
Medical Faculty Mannheim and
University of Heidelberg,
Mannheim, Germany
(Prof T Banaschewski MD);
Departments of Paediatrics
and Psychiatry, Faculty of
Medicine, Dentistry and Health
Sciences, University of
Melbourne, Melbourne, Vic,
Australia (Prof D Coghill MD);
Division of Neuroscience,
Ninewells Hospital and Medical
School, University of Dundee,
Dundee, UK (Prof D Coghill);
Murdoch Childrens’ Research
Institute, Melbourne, Vic,
Australia (Prof D Coghill); NIHR
Nottingham Biomedical
Research Centre, NIHR
MindTech MedTech and
In-vitro Diagnostic Cooperative,
and Centre for ADHD and
Neurodevelopmental Disorders
Across the Lifespan (CANDAL),
Institute of Mental Health,
University of Nottingham,
Nottingham, UK (Prof C Hollis);
WHO Collaborating Centre for
Research and Training in
Mental Health and Service
Evaluation, Department of
Neuroscience, Biomedicine,
and Movement Sciences,
Section of Psychiatry,
University of Verona, Verona,
Italy (Prof C Barbui MD,
M Purgato PhD); Department of
Child and Adolescent Psychiatry,
Psychiatric University Clinic
Zurich, Zurich, Switzerland
(Prof H-C Steinhausen MD);
Clinical Psychology and
Epidemiology, Department of
Psychology, University of
Basel, Basel, Switzerland
(Prof H-C Steinhausen); Child
and Adolescent Mental Health
Centre, Capital Region
Psychiatry, Copenhagen,
Denmark (Prof H-C Steinhausen);
Department of Child and
Adolescent Psychiatry,
University of Southern
Denmark, Odense, Denmark
(Prof H-C Steinhausen);
Cochrane Schizophrenia Group,
Division of Psychiatry and
Clinical Psychology, School of
Medicine, University of
Nottingham, Nottingham, UK
(F Shokraneh MSc); Research
Center for Modeling in Health,

728

Research in context
Evidence before this study
We searched PubMed, BIOSIS Previews, CINAHL, the Cochrane
Central Register of Controlled Trials, Embase, ERIC (Education
Resources Information Center), MEDLINE, PsycINFO, OpenGrey,
Web of Science Core Collection, ProQuest Dissertations and
Theses (UK and Ireland), ProQuest Dissertations and Theses
(Abstracts and International), and the WHO International Trials
Registry Platform (including ClinicalTrials.gov) from database
inception up to April 7, 2017, with no restrictions by language,
for published and unpublished double-blind randomised
controlled trials comparing amphetamines (including
lisdexamfetamine), atomoxetine, bupropion, clonidine,
guanfacine, methylphenidate, and modafinil with each other or
placebo. We used the search terms: “adhd” OR “hkd” OR “addh”
OR “hyperkine*” OR “attention deficit*” OR “hyper-activ*” OR
“hyperactiv*” OR “overactive” OR “inattentive” OR “impulsiv*”,
combined with a list of ADHD medications (appendix pp 3–15).
We also hand-searched the websites of the US Food and Drug
Administration, the European Medicines Agency, and relevant
drug manufacturers, and references of previous systematic
reviews and guidelines, for additional information. Further,
we contacted study authors and drug manufacturers to gather
unpublished information or data. Over the past few decades,
a substantial increase has been noted across many countries in
prescription of medications for attention-deficit hyperactivity
disorder (ADHD). However, the benefits and safety of these
medications remain a matter for debate. Published
meta-analyses of head-to-head trials and network
meta-analyses provide inconsistent findings on the
comparative benefits and harms of ADHD medications.
Added value of this study
Our study, based on advanced methodology for network
meta-analyses, represents the most comprehensive synthesis
to date on the comparative efficacy and tolerability of

Introduction
Attention-deficit hyperactivity disorder (ADHD) is
characterised by age-inappropriate and impairing levels of
inattention, hyperactivity, or impulsivity, or a combination.1
It is estimated to affect around 5% of school-age children
(aged ≤18 years)2 and 2·5% of adults worldwide.3 Annual
incremental costs for ADHD have been estimated at
US$143–266 billion in the USA4 and are substantial in
other countries.5,6 Available pharmacological treatments
for ADHD include psychostimulants (eg, methylphenidate
and amphetamines) and non-psychostimulant medica
tions (eg, atomoxetine and α2-agonists). In the past few
decades, prescriptions for ADHD drugs have increased
significantly both in the USA7 and other countries.8
However, even though recommended in clinical guide
lines,9–14 the efficacy and safety of ADHD medications
remains controversial.15–17 Furthermore, current guidelines
are inconsistent in their treatment recommendations.9–14
Although some guidelines rank methylphenidate over

medications for ADHD across age groups. Unlike previous
network meta-analyses of ADHD treatments, we have included
unpublished data, which were gathered systematically from
study authors, the websites of regulatory agencies, and drug
manufacturers, using a common set of inclusion criteria for
trials in children, adolescents, and adults. We focused on a series
of clinically relevant outcomes—namely, efficacy on ADHD core
symptoms, global clinical functioning, tolerability, effects on
weight and blood pressure, and acceptability. We also
investigated important effect-modifiers (eg, dose and
comorbidities). We retained only a few studies with outcomes
beyond 12 weeks. All medications we included in our study
(except modafinil in adults) were more efficacious than placebo
for the acute treatment of ADHD. Medications for ADHD were
less efficacious and less well tolerated in adults than in children
and adolescents. However, included drugs were not equivalent,
and their profile in terms of efficacy, tolerability, and
acceptability varied across age groups.
Implications of all the available evidence
Evidence from our network meta-analysis supports
methylphenidate (in children and adolescents) and
amphetamines (in adults) as the preferred first pharmacological
choice for short-term pharmacological treatment of ADHD.
This network meta-analysis should inform future guidelines
and daily clinical decision-making on the choice of medications
for ADHD across age ranges, along with available evidence on
cost-effectiveness and considering patients’ preferences.
The paucity of trials with randomised outcomes beyond
12 weeks highlights the need to fund studies to assess
long-term effects of these drugs. Furthermore, future research
should include individual patient data in network
meta-analyses of ADHD medications, which will allow a more
reliable estimation of predictors of individual response.

amphetamines (eg, in children),9 others recommend
psychostimulants as first-line treatment without any
distinction between methylphenidate and amphetamines
being made.10,11 Additionally, the non-psychostimulant
atomoxetine is variously recommended by available
guidelines as third-line,9 second-line,10,11 and potentially
first-line treatment.12 The methods used for sequencing
these recommendations are not always specified and most
commonly—including the 2018 UK National Institute for
Health and Care Excellence (NICE) guidelines9—
incorporate national drug licencing regulatory approval
and cost-effectiveness with expert opinion in conjunction
with the few head-to-head comparisons that are available.
Network meta-analyses facilitate estimation of the
comparative efficacy and tolerability of two or more
interventions, even when they have not been investigated
head-to-head in randomised controlled trials.18 Thus,
compared with standard pairwise meta-analyses, network
meta-analyses have been found to increase the precision
www.thelancet.com/psychiatry Vol 5 September 2018
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of the estimates.18 Previous network meta-analyses in
ADHD have focused on either children and adole
s
cents19–24 or adults only,25–28 have typically compared only a
few drugs,24,25,27,29 or have addressed exclusively the safety
of treatments.26
To fill this gap, we did a systematic review and network
meta-analysis of double-blind randomised controlled
trials in children, adolescents, and adults with ADHD,
using data from published reports and unpublished data
gathered systematically from drug manufacturers or
study authors. We aimed specifically to compare ADHD
medications in terms of efficacy on core ADHD symp
toms, clinical global functioning, tolerability, accept
ability, and other clinically important outcomes—eg,
blood pressure and weight changes.

Methods

Search strategy and selection criteria
We searched PubMed, BIOSIS Previews, CINAHL, the
Cochrane Central Register of Controlled Trials, EMBASE,
ERIC, MEDLINE, PsycINFO, OpenGrey, Web of Science
Core Collection, ProQuest Dissertations and Theses (UK
and Ireland), ProQuest Dissertations and Theses (abstracts
and international), and the WHO International Trials
Registry Platform, including ClinicalTrials.gov, from the
date of database inception to April 7, 2017, with no language
restrictions. We used the search terms “adhd” OR “hkd”
OR “addh” OR “hyperkine*” OR “attention deficit*” OR
“hyper-activ*” OR “hyperactiv*” OR “overactive” OR
“inattentive” OR “impulsiv*” combined with a list of
ADHD medications (appendix pp 3–15). The US Food and
Drug Administration (FDA), European Medicines Agency
(EMA), and relevant drug manufacturers’ websites, and
references of previous systematic reviews and guidelines,
were hand-searched for additional information. We also
contacted study authors and drug manufacturers to gather
unpublished information and data (appendix p 15).
We included double-blind randomised controlled trials
(parallel group, crossover, or cluster), of at least 1 week’s
duration, that enrolled children (aged ≥5 years and
<12 years), adolescents (aged ≥12 years and <18 years), or
adults (≥18 years) with a primary diagnosis of ADHD
according to DSM-III, DSM III-R, DSM-IV(TR), DSM-5,
ICD-9, or ICD-10. We did not restrict our search by ADHD
subtype or presentation, gender, intelligence quotient (IQ),
socioeconomic status, or comorbidities (except for those
needing concomitant pharmacotherapy). We included
studies if they assessed any of the following medications,
as oral monotherapy, compared with each other or with
placebo: amphetamines (including lisdexamfetamine),
atomoxetine, bupropion, clonidine, guanfacine, methylphenidate (including dexmethylphenidate), and modafinil.
We excluded studies with enrichment designs (eg, trials
selecting drug responders only after a run-in phase),
because these types of trial can potentially inflate efficacy
and tolerability estimates. Full inclusion and exclusion
criteria are in the appendix (pp 16, 17).
www.thelancet.com/psychiatry Vol 5 September 2018

Our study protocol was registered with PROSPERO
(number CRD42014008976) and published.30 We followed
the PRISMA extension for network meta-analyses.31

Procedures
Data were extracted by at least two independent
investigators. We assessed risk of bias with the Cochrane
risk of bias tool.32 We estimated the certainty of evidence
with the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach for
network meta-analyses (appendix pp 18, 19).33
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Outcomes
For our primary analyses we considered efficacy, which
we measured as the change in severity of ADHD core
symptoms based on clinicians’ ratings for children,
adolescents, and adults. The appendix (pp 273, 274)
contains a list of rating scales considered for inclusion.
For children and adolescents, we also considered teachers’
ratings as a primary efficacy outcome because they
provide a complementary view to clinicians’ ratings, and
information from multiple raters increases the validity of
ADHD diagnosis.34 We also considered tolerability in
children, adolescents, and adults—ie, the proportion of
participants who left the study because of any side-effect.
Secondary outcomes included the change in severity of
ADHD core symptoms based on parents’ ratings for children
and adolescents and self-reports for adults, clinical global
functioning measured by the Clinical Global Impression–
Improvement (CGI-I, clinicians’ ratings), acceptability
(ie, the proportion of participants who left the study for
any reason), and change in weight and blood pressure.
We assessed those outcomes available at the times closest
to 12 weeks (primary endpoint), 26 weeks, and 52 weeks.

See Online for appendix
For the FDA website see
https://www.fda.gov
For the EMA website see
http://www.ema.europa.eu/ema

387 records identified through sources such as industry
websites, trial registries, and by contacting authors
9561 records identified through database searching

9948 records screened

6423 records excluded*

3525 full-text articles assessed for eligibility

2861 full-text articles excluded*

133 randomised controlled trials included in the network
meta-analysis (reported in 664 references)

Figure 1: Selection of studies for inclusion
*The main reasons for exclusion included open-label or single-blind studies,
studies including patients with comorbid disorders, and combination therapy
trials. We only searched for completed trials, which removed ongoing studies,
particularly from clinicaltrials.gov.
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Network plots
Efficacy-rated
by clinicians

Children and adolescents

Adults

Amphetamines
Methylphenidate

Atomoxetine

Modafinil
Bupropion

Bupropion
Atomoxetine

Modafinil

Methylphenidate

Guanfacine

Placebo

Bupropion

Atomoxetine

Placebo
Atomoxetine

Guanfacine

Tolerability

Methylphenidate

Placebo

Clonidine

Efficacy-rated
by teachers

Amphetamines

Modafinil
Amphetamines
Methylphenidate

Amphetamines

Methylphenidate

Placebo

Placebo
Clonidine

Atomoxetine

Modafinil

Guanfacine
Bupropion

Bupropion

Modafinil

Figure 2: Network of eligible comparisons for efficacy and tolerability
The width of the lines is proportional to the number of trials comparing every pair of treatments, and the size of
every circle is proportional to the number of randomly assigned participants (sample size). The number of trials for
pairs of treatments ranged from 22 (eg, studies of tolerability of methylphenidate vs placebo in children and
adolescents) to one (several comparisons).

Statistical analysis
We did all analyses separately for studies in children and
adolescents and for studies in adults. First, we did
pairwise meta-analyses (active drug vs placebo, or active
drug vs another active drug) for all outcomes and
comparisons at every available timepoint, using a
random-effects model.35 We calculated standardised
mean differences (SMDs), Hedges’s adjusted g, and odds
ratios (ORs), with relative 95% CIs, for continuous and
dichotomous outcomes. We assessed statistical hetero
geneity within each pairwise comparison by calculating
the I² statistic and its 95% CI.36 Second, we did network
meta-analyses within a frequentist framework assuming
equal heterogeneity parameter τ across all comparisons
730

and accounting for correlations induced by multiarm
studies.37,38 We based the assessment of statistical
heterogeneity in the entire network on the magnitude of
the common τ² estimated from the network metaanalysis models.39 We compared the magnitude of the
heterogeneity variance with the empirical distribution.40,41
We used the loop-specific approach42 and the design-bytreatment model43 to evaluate incoherence locally and
globally, respectively. We established a hierarchy of
competing interventions using surface under the
cumulative ranking curve (SUCRA) and mean ranks.44
We planned a set of subgroup and sensitivity analyses
to assess the effect of clinical and study design effectmodifiers—eg, duration of study, gender, age (children vs
adolescents), psychiatric comorbidities, IQ, crossover
design, medication status, industry sponsorship, inequal
i
ties in doses, risk of bias, and data imputation.30
We restricted the primary analysis to studies using
medications within the therapeutic range (as per FDA
recommendations, where applicable). Additionally, we
investigated effects at different dose regimens in two sets
of sensitivity analyses. First, we excluded studies that did
not use the FDA-licensed dose (appendix pp 277–79).
Second, we included studies in which the dose ranges
used were recommended in national or international
guidelines or formularies but differed from FDA recommendations. Finally, to investigate possible differences
between lisdexamfetamine and other amphetamines, we
did a post-hoc analysis separating this compound,
because lisdexamfetamine is metabolised differently
from other amphetamines, which could affect its efficacy
and tolerability.45
We did all analyses with STATA version 14. Additional
details are reported in the appendix (pp 20–24, 277–82).
Changes to the original protocol are listed in the
appendix (p 25).

Role of the funding source
The funder had no role in study design, data collection,
data analysis, data interpretation, or writing of the report.
SCo, NA, CDG, and AC had full access to all data in the
study, and AC was responsible for the final decision to
submit for publication.

Results
The literature search, study selection, and data extraction
were done between Jan 11, 2014, and Sept 9, 2017, and data
analysis was done from Sept 10, 2017, to Feb 24, 2018. The
study selection process is shown in figure 1; a list of
excluded studies, with reasons for exclusion, and a list
of retained studies is provided in the appendix (pp 26–272).
133 studies were retained for the network meta-analysis,
81 in children and adolescents, 51 in adults, and
one including children, adolescents, and adults. In total,
14 346 children and adolescents and 10 296 adults were
included. For 83% of studies, additional data and
information not reported in the full-text paper were used.
www.thelancet.com/psychiatry Vol 5 September 2018
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Mean change in ADHD symptoms—rated by clinicians
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Bupropion
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Mean change in ADHD symptoms—rated by teachers
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0
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C

0·5

Favours placebo

Dropouts due to adverse events
Children and adolescents

Adults
OR (95% CI)

OR (95% CI)

Amphetamines
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3·26 (1·54 to 6·92)

Atomoxetine

1·49 (0·84 to 2·64)

2·33 (1·28 to 4·25)

Bupropion

1·51 (0·17 to 13·27)

2·55 (0·33 to 19·93)

Clonidine

4·52 (0·75 to 27·03)

..

Guanfacine

2·64 (1·20 to 5·81)

..

Methylphenidate

1·44 (0·90 to 2·31)
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Figure 3: Forest plots of network meta-analysis results
Plots include all trials for efficacy and tolerability and are compared with placebo as reference. No data for clonidine and guanfacine in adults are reported because no
studies identified by our search tested these two drugs in adults. ADHD=attention-deficit hyperactivity disorder. OR=odds ratio. SMD=standardised mean difference.

The appendix (pp 283–381) reports the main characteristics
of included studies. The risk of bias was rated overall low in
23·5% of studies in children and adolescents, unclear in
65·4%, and high in 11·1%. The risk of bias was overall low
in 27·5% of studies in adults, unclear in 56·8%, and high
in 15·7% (appendix pp 382–458).
Figure 2 shows the network plots for the primary
outcomes closest to 12 weeks. Network plots for secondary
outcomes are reported in the appendix (pp 624–29).
Results of the pairwise meta-analyses and related
heterogeneity are reported in the appendix (pp 459–71).
Results of the network meta-analyses of primary
www.thelancet.com/psychiatry Vol 5 September 2018

outcomes at 12 weeks are shown in figure 3, tables 1 and 2,
and the appendix (pp 472, 473). Tables 1 and 2 also show
the confidence of estimates for every comparison.
Figure 4 summarises data for efficacy (in 10 068 children
and adolescents and 8131 adults) and tolerability (in
11 018 children and adolescents and 5362 adults).
With respect to ADHD core symptoms rated by
clinicians in children and adolescents, all drugs were
superior to placebo (figure 3, table 1). In adults,
amphetamines, methylphenidate, bupropion, and ato
moxetine were superior to placebo, but modafinil was
not superior to placebo; no data were available for
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–0·78 (–0·93
to –0·62)‡

··

··

··

–0·67 (–0·85
to –0·50)‡

–0·71 (–1·17
to –0·24)‡

–0·32 (–1·07
to 0·43)†

–0·96 (–1·69 –0·46 (–0·85
to –0·22)‡
to –0·07)*

–0·32 (–0·82
to 0·18)†

–0·56 (–0·66 –0·45 (–0·58
to –0·45)*
to –0·32)*

..

–1·02 (–1·19
to –0·85)‡

Children

Table 1: Effect of ADHD drugs in children and adults at timepoints closest to 12 weeks in terms of efficacy, as rated by clinicians and teachers

Data are standardised mean difference (95% CI) between treatments. Results in bold are significant. Negative values favour the treatment in the row and positive values favour the treatment in the column. Drugs are reported in alphabetical order.
Results are based on network estimates. No data for clonidine and guanfacine in adults are reported because no studies identified by our search tested these two drugs in adults. No teacher ratings were available for clonidine. ADHD=attention-deficit
hyperactivity disorder. *Low quality of evidence. †Very low quality of evidence. ‡Moderate quality of evidence.

..

Clinicians

Modafinil

..

Clinicians

Methylphenidate

..

Clinicians

Guanfacine

Clinicians

..

..

Teachers

Clonidine

..

Clinicians

Bupropion

..

..

–0·46 (–0·65
to –0·27)*

Clinicians

Atomoxetine

Teachers

Clinicians

–0·34 (–0·58
to –0·10)*

Children

Amphetamines

Bupropion

Children

Adults

Atomoxetine
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Atomoxetine

Bupropion

Children

Adults

Children

Adults

Children

1·54
(0·79–
3·01)*

1·40
(0·54–
3·66)†

1·53
(0·17–
13·88)†

1·28
(0·14–
11·40)†

0·51
(0·08–
3·27)†

..

0·87
(0·35–
2·16)†

Atomoxetine

··

··

0·99
(0·11–
9·15)†

0·91
(0·11–
7·77)†

0·33
(0·05–
2·14)†

..

Bupropion

··

··

··

··

0·33
(0·02–
5·51)†

Clonidine

··

··

··

··

Guanfacine

··

··

··

Methylphenidate

··

··

Modafinil

··

··

Amphetamines

Clonidine

Guanfacine

Methylphenidate

Modafinil

Children

Adults

Children

Adults

Children

Adults

··

1·60
(0·94–
2·73)*

1·36
(0·54–
3·43)†

1·72
(0·64–
4·59)†

0·81
(0·23–
2·93)†

2·30
(1·36–
3·89)‡

3·26
(1·54–
6·92)‡

0·57
(0·22–
1·47)†

··

1·04
(0·55–
1·94)†

0·97
(0·47–
2·02)*

1·11
(0·40–
3·09)†

0·58
(0·18–
1·93)†

1·49
(0·84–
2·64)*

2·33
(1·28–
4·25)*

..

0·57
(0·06–
5·77)†

··

1·05
(0·12–
9·14)†

1·07
(0·13–
8·92)†

1·12
(0·11–
11·62)†

0·64
(0·06–
6·37)†

1·51
(0·17–
13·27)†

2·55
(0·33–
19·93)†

··

..

1·71
(0·24–
12·22)†

··

3·14
(0·51–
19·33)†

··

3·36
(0·46–
24·64)†

··

4·52
(0·75–
27·03)†

··

··

··

..

··

··

1·83
(0·74–
4·57)†

··

1·97
(0·63–
6·16)†

··

2·64
(1·20–
5·81)*

··

··

··

··

..

··

··

··

··

1·07
(0·41–
2·83)†

0·60
(0·19–
1·92)†

1·44
(0·90–
2·31)*

2·39
(1·40–
4·08)§

··

··

··

..

··

··

··

··

··

··

1·34
(0·57–
3·18)†

4·01
(1·42–
11·33)‡

Adults

Children

Adults

Placebo

Data are odds ratio (95% CI). Values above 1 favour the treatment in the column and values below 1 favour the treatment in the row. Results in bold are significant. Drugs are reported in alphabetical order.
Results are based on network estimates. No data for clonidine and guanfacine in adults are reported because no studies identified by our search tested these two drugs in adults. ADHD=attention-deficit
hyperactivity disorder. *Low quality of evidence. †Very low quality of evidence. ‡Moderate quality of evidence. §High quality of evidence.

Table 2: Effect of ADHD drugs in children and adults at timepoints closest to 12 weeks in terms of tolerability

guanfacine and clonidine. In children, adolescents, and
adults, amphetamines were significantly superior to
modafinil, atomoxetine, and methylphenidate (table 1).
Additionally, in children and adolescents, amphetamines
were superior to guanfacine and methylphenidate was
superior to atomoxetine. In adults, methylphenidate,
atomoxetine, and bupropion were superior to modafinil.
By contrast, according to teachers’ ratings of children’s
ADHD core symptoms, only methylphenidate and
modafinil were superior to placebo (no data were
available for amphetamines and clonidine; table 1).
With respect to tolerability, in children and adolescents,
only guanfacine and amphetamines were less well
tolerated than placebo (figure 3, table 2). In adults,
modafinil, amphetamines, methylphenidate, and ato
moxetine were inferior to placebo (no data were available
for guanfacine and clonidine). No differences in tolerability
were noted between active drugs, in children, adolescents,
and adults.
In children and adolescents, the common heterogeneity
SD for efficacy (teachers’ and clinicians’ ratings) and
tolerability was 0·355, 0·188, and 0·268, respectively. In
adults, the common heterogeneity SD for efficacy rated
by clinicians and tolerability was 0·178 and 0·282,
respectively. The test of global inconsistency did not
show any significant difference for the primary outcomes.
Additional details are reported in the appendix (p 474).
Parents’ ratings of their child’s ADHD core symptoms
and adults’ self-ratings of their own ADHD core symptoms,
with respect to efficacy of active drugs versus placebo, were
www.thelancet.com/psychiatry Vol 5 September 2018

similar to clinicians’ ratings. Exceptions were guanfacine,
which was not superior to placebo according to parents’
ratings (SMD –0·23, 95% CI –0·90 to 0·45), and
bupropion, which was not superior to placebo with respect
to parents’ ratings (0·24, –0·44 to 0·92) and adults’ selfreports (–0·30, –0·61 to 0·01; appendix pp 475–76).
In children and adolescents, all compounds were
superior to placebo on the CGI-I scale, except for clonidine
(OR 2·78, 95% CI 0·91–8·53). In adults, amphetamines
(4·86, 3·30–7·17), bupropion (3·43, 1·45–8·14), and
methylphenidate (3·08, 2·04–4·65) were superior to
placebo on the CGI-I scale (appendix p 476).
Weight was decreased significantly by amphetamines (in
children and adolescents, SMD –0·71, 95% CI –1·15 to –0·27;
in adults, –0·60, –1·03 to –0·18), methylphenidate (in
children and adolescents, –0·77, –1·09 to –0·45; in adults,
–0·74, –1·20 to –0·28), atomoxetine (in children and
adolescents, –0·84, –1·16 to –0·52), and modafinil (in
children and adolescents, –0·93, –1·59 to –0·26), compared
with placebo (appendix pp 476, 477). Systolic blood pressure
was increased with use of amphetamines (SMD 0·09,
95% CI 0·01–0·18) and atomoxetine (0·12, 0·02–0·22) in
children and adolescents, and with use of methylphenidate
(0·17, 0·05–0·30) in adults, compared with placebo
(appendix p 477). Use of amphetamines (0·21, 0·12–0·31),
atomoxetine (0·28, 0·18–0·37), and methylphenidate (0·24,
0·14–0·33) in children and adults, and atomoxetine (0·19,
0·08–0·30) and methylphenidate (0·20, 0·08–0·32) in
adults, significantly increased diastolic blood pressure
compared with placebo (appendix p 478).
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–1·0

Amphetamines
Atomoxetine
Bupropion
Clonidine
Guanfacine
Methylphenidate
Modafinil

–0·5

0
Tolerability

doses confirmed the results of the primary dose analysis
(appendix pp 492–575).
Post-hoc analyses separating lisdexamfetamine from
other amphetamines highlighted some differences. In
children, lisdexamfetamine was less well tolerated
compared with placebo (OR 2·69, 95% CI 1·40–5·16),
whereas tolerability of the other amphetamines was
slightly better (1·83, 0·84–4·02); in adults, the opposite
pattern emerged (vs placebo: lisdexamfetamine, 2·74,
0·80–9·30; other amphetamines, 3·66, 1·36–9·87).
Network meta-analyses heterogeneity for the dose
and post-hoc analyses are reported in the appendix
(pp 576–78).
Data for network meta-analyses inconsistency and
SUCRA and mean rank are reported in the appendix
(pp 579–85). Empirical heterogeneity variance for
continuous outcomes for drug versus placebo compar
isons was 0·05 (50% percentile) and 0·24 (75% percentile);
for binary outcomes it was 0·12 (50% percentile) and
0·34 (75% percentile). Funnel plots are shown in the
appendix (pp 630–32). We retained only a few studies—all
in adults—with reported outcomes closest to 26 weeks or
52 weeks (appendix pp 586–88); therefore results for
outcomes at these timepoints were deemed not
informative.
Of 42 mixed comparisons (ie, combining direct and
indirect evidence), the confidence in estimate for primary
outcome comparisons was rated as very low in
13 comparisons, low in 18, moderate in ten, and high
in one. Of 59 indirect comparisons, the confidence in
estimate was very low in 37 comparisons, low in 20, and
moderate in two (appendix pp 589–623, 633–43).

Children and adolescents

Placebo

0·5

1·0

1·5

B

Adults

–1·0

Tolerability

–0·5

0

Placebo

0·5

Discussion

1·0

–1·5

–1·0

–0·5

0

0·5

Efficacy

Figure 4: Two-dimensional graphs of efficacy versus tolerability in studies in children and adolescents and adults
Effect sizes for individual drugs are represented by coloured nodes, with bars representing corresponding 95% CIs.

For acceptability, compared with placebo, methyl
phenidate (OR 0·69, 95% CI 0·52–0·91) in children and
adolescents and amphetamines (0·68, 0·49–0·95) in
adults were significantly better (appendix p 478).
In subgroup and sensitivity analyses, data were
sufficient to assess the effect of study length,
comorbidities, IQ, crossover design, unfair dose
comparisons, and data imputation. Findings of these
analyses were generally robust (appendix pp 479–91).
Because of a paucity of data, we could not assess the effect
of gender, age (children vs adolescents), low risk of bias,
medication status, and industry sponsorship. Sensitivity
analyses investigating the effect of different maximum
734

To the best of our knowledge, our network meta-analysis
represents the most comprehensive comparative
synthesis to date on the efficacy and tolerability of
medications for children, adolescents, and adults with
ADHD. We have addressed the limitations of previous
network meta-analyses, which focused selectively on
children and adolescents19–24 or adults,25–28 or included
only published material,21–24,26 non-blinded trials,19,21–24 or
non-core ADHD outcomes.19,22,25,28
Overall, all medications, except modafinil in adults, were
more efficacious than placebo for the short-term treatment
of ADHD, and they were less efficacious and less well
tolerated in adults than in children and adolescents.
However, the included medications were not equivalent in
relation to their mean effect size, which ranged from
moderate to high and varied according to the type of rater.
Furthermore, even though amphetamines were the most
efficacious compounds in children, adolescents, and
adults, the effects of medications varied across age groups
for several outcomes. With respect to tolerability, in
children, only amphetamines and guanfacine were
less well tolerated than placebo, whereas in adults,
methylphenidate, amphetamines, and atomoxetine were
www.thelancet.com/psychiatry Vol 5 September 2018
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worse than placebo. Additionally, amphetamines significantly increased diastolic blood pressure in children and
adolescents, but not in adults. In children and adolescents,
methylphenidate was the only drug with better acceptability
than placebo; in adults, amphetamines were the only
compound with better acceptability than placebo.
Atomoxetine had the lowest mean effect size in children
and adolescents based on clinicians’ ratings, but in adults,
its efficacy on ADHD core symptoms was comparable
with that of methylphenidate. The large confidence interval
in relation to the efficacy and tolerability of bupropion,
clonidine, guanfacine, and modafinil suggests that caution
should be used when interpreting these data. Another
relevant finding, which requires replication in head-tohead trials, is the absence of significant differences
between amphetamines and methylphenidate on the
CGI-I measure.
Accounting for all included outcomes, our results
support methylphenidate in children and adolescents,
and amphetamines in adults, as the first pharmacological
choice for ADHD. In fact, in adults, amphetamines were
not only the most efficacious compounds, as rated by
clinicians and by self-report, but also as well tolerated as
methylphenidate and the only compounds with better
acceptability than placebo. In children and adolescents,
even though amphetamines were marginally superior
to methylphenidate according to clinicians’ ratings,
methylphenidate was the only compound with better
acceptability than placebo and, unlike amphetamines,
was not worse than placebo in terms of tolerability.
Additionally, our results on secondary outcomes high
light the importance of monitoring weight and blood
pressure changes with atomoxetine as much as with
stimulants.
Our conclusions from this analysis concur partly with
NICE guidelines,9 in which methylphenidate is
recommended as the first choice in children and
adolescents and methylphenidate or lisdexamfetamine as
first choice in adults. Additionally, although NICE
recommend atomoxetine or guanfacine as a possible
third-line choice in children, our results suggest that,
despite comparable efficacy on ADHD core symptoms
rated by parents, atomoxetine was equal to placebo in
terms of tolerability, whereas guanfacine was worse.
However, it is noteworthy that the NICE recommendations
were informed not only by empirical evidence but also by
considerations on costs and licence and flexibility of
formulations.
Although post-hoc analyses did indicate differences
between the amphetamine prodrug lisdexamfetamine and
other amphetamines, the few studies that we were
able to include in this comparison (four studies of
lisdexamfetamine in children and adolescents and one of
amphetamines; and two studies of lisdexamfetamine in
adults and one of amphetamines) prevent us from drawing
any firm conclusions from these findings. We would,
therefore, not feel confident at this stage to recommend
www.thelancet.com/psychiatry Vol 5 September 2018

lisdexamfetamine over the other amphetamines for adults,
as was suggested by NICE, although based on UK costs.9
An important factor to consider in the interpretation of
our findings is the medication dose. There is considerable
interindividual variation in terms of most effective dose.
In general, we found no substantial differences in either
efficacy or tolerability across the various medications
when the maximum dose allowed was the dose defined
by the FDA or by guidelines (suggesting in general
higher maximum doses than the FDA). We excluded
some studies9,46,47 because they included doses higher
than those recommended in available guidelines, thus
poorly reflecting common clinical practice. It is possible
that inclusion of these studies would have changed the
efficacy and tolerability results.
In general, results for the primary outcomes were
robust in our sensitivity analyses, suggesting that trials
of short duration (<3 weeks), presence of psychiatric
comorbidities, low IQ as an inclusion criterion, dose
comparisons that we judged unfair, crossover design,
and missing data imputation did not significantly affect
the results.
Our study has some limitations. Although we did our
best to include all available trials and retrieve unpublished
data, we cannot rule out the possibility of missing
information. The latest update of studies included in the
network meta-analysis was in April, 2017. We did a
PubMed search in May, 2018, and found only three
additional studies that met our inclusion critieria.48–50
Since we already had 133 included studies, we decided
that adding these three studies would not have changed
the final results materially. Additionally, some nodes in
our network included only few studies. To adhere to the
assumption of transitivity and reduce the risk of biased
estimates (for instance, those that included enrichment
designs), we had to discard many studies that were initially
selected as potentially relevant (appendix pp 26–235).
Most included studies compared an active drug with
placebo and the number of actual head-to-head trials was
quite small, so comparative efficacy between interventions
was frequently based on indirect comparisons.
We found significant statistical heterogeneity in the
pairwise meta-analyses, and the study population in our
review included participants with different previous
exposures and responses to ADHD medications. These
characteristics were quite evenly distributed across the
included studies and across the different nodes in the
network, therefore, even if they contributed to statistical
heterogeneity, it is unlikely that they have implications
in terms of clinical heterogeneity and affected the
validity of our results. On the contrary, heterogeneity can
be seen as increasing the external validity of our findings,
because the patients seen in real-world clinical practice
tend to have similar variations. Although we included
studies that used different rating scales to assess the
core symptoms of ADHD, we selected carefully only
validated scales that measure exclusively the same
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triad of symptoms—ie, inattention, hyperactivity, and
impulsivity.
Our results should also consider the risk of bias of
individual studies and GRADE quality ratings. After
gathering additional unpublished information, the overall
number of unclear items—across all items of the risk of
bias—decreased from 63·5% to 35·2%. This reduction
points to an urgent need for complete and open reporting
in this research area. Additionally, the confidence of
estimate for primary outcomes was low or very low in
multiple comparisons, reducing the certainty of the
findings. Most very low ratings were for indirect
comparisons, suggesting the need for additional well
designed head-to-head studies. Whereas previous
pairwise16,51 or network meta-analyses19 of ADHD
medications rated all comparisons as low or very low
quality, attributable in part to unpublished information
that we gathered and a more nuanced assessment, we
could rate some comparisons as high or moderate quality.
Of note, these comparisons included the most commonly
used drugs for ADHD (ie, methylphenidate and
amphetamines). Additionally, our stringent criteria for
the risk of bias (ie, a study was assessed at overall low risk
only when all individual items were at low risk) could
have contributed to downgrade the final GRADE ratings.
We planned to do analyses for outcomes closest to
12 weeks, 26 weeks, and 52 weeks, but few data were
available for 26 weeks and 52 weeks and analyses at these
timepoints were, therefore, not possible. This scarcity of
data reflects ethical issues associated with doing longterm, placebo-controlled, randomised controlled trials of
effective treatments. Thus, our findings can inform only
the choice of short-term medication treatment for
ADHD. Moreover, because of a paucity of data, we were
unable to properly undertake all the planned sensitivity
analyses. Finally, we did not include studies of
antipsychotic or tricyclic antidepressant compounds
because, although commonly prescribed for patients
with ADHD, they are not used routinely to treat ADHD
core symptoms, and their inclusion would, therefore,
violate the assumption of transitivity in the networks.
Notwithstanding these caveats, our findings represent
the best currently available evidence base (not constrained
by local costs and licencing) to inform future guidelines
internationally and shared decision-making between
patients, carers, and clinicians, when a balance has to be
made between efficacy and tolerability of ADHD
medications.
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Abstract
We conducted a review of systematic reviews (SRs) and randomized-controlled trials (RCTs) to analyze efficacy and safety
of cannabis-based medication in patients with mental disorders. Five data bases were systematically searched (2006—August
2018); 4 SRs (of 11 RCTs) and 14 RCTs (1629 participants) were included. Diagnoses were: dementia, cannabis and opioid
dependence, psychoses/schizophrenia, general social anxiety, posttraumatic stress disorder, anorexia nervosa, attention-deficit
hyperactivity disorder, and Tourette`s disorder. Outcome variables were too heterogeneous to conduct a meta-analysis. A
narrative synthesis method was applied. The study quality was assessed using the risk-of-bias tool and SIGN-checklists.
THC- and CBD-based medicines, given as adjunct to pharmaco- and psychotherapy, were associated with improvements of
several symptoms of mental disorders, but not with remission. Side effects occurred, but severe adverse effects were mentioned in single cases only. In order to provide reliable treatment recommendations, more and larger RCTs with follow-up
assessments, consistent outcome measures and active comparisons are needed.
Keywords Mental disorders · Cannabis · Cannabinoids · THC · CBD · Medical cannabis · Treatment

Introduction
Mental disorders are among the leading causes of health
impairments [25, 77, 89, 91] involving significant changes
in thinking, perception, emotion, behavior and relationships
[4]. They are considered as strongly restricting conditions,
leading to distress for both patients and their families [19].
The etiology of mental disorders is complex, including
genetic, neurobiological, psychological and environmental
factors across the lifespan [64].
Recently, the efficacy and safety of cannabis-based medicines for treatment or alleviation of mental disorders has
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been tested more systematically. Cannabis is a flowering
plant with different species producing major compounds
such as the psychoactive component delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD), which have
partially antagonistic effects [9, 52, 69]. THC can change
mood, sensation, perception, tension, appetite, and pain;
CBD has shown anxiolytic, antipsychotic, neuroprotective,
anti-inflammatory and antiemetic properties [8, 34, 54, 57].
The medical use of herbal cannabinoids declined early in the
twentieth century due to emerging evidence of their health
risks and addictive potential [22]. However, growing interest in the substance as medicine was renewed in the 1990s
with the discovery of cannabinoid receptors 1 and 2 (CB1
and CB2, respectively), endogenous ligands (endocannabinoids; N-arachidonoylethanolamine (anandamide/AEA) and
2-arachidonoylglycerol (2-AG)), and enzymes as part of an
endogenous cannabinoid system (eCB) in the brain [49, 53].
The eCB is regarded as a fundamental regulatory apparatus
connected with nearly every physiological and pathological
aspects of mammalian biology [21]. The correct interplay
between all these endocannabinoid system elements plays
an important role in central nervous system (CNS) development, synaptic plasticity, motor control, memory, cognition,
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stress, emotional responses, reward and motivated behavior, appetite, pain, development and homeostasis [58, 68,
72]. Outside the brain, the eCB system is one of the crucial
modulators of the autonomic nervous system, the immune
system, the endocrine network, the gastrointestinal tract, the
reproductive system, and in microcirculation [20]. Endocannabinoids are one of the most important systems controlling
both excitatory and inhibitory neurotransmission, as well
as neuroplasticity [72]. They serve as retrograde signaling
messengers in GABAergic and glutamatergic synapses, as
well as modulators of postsynaptic transmission, interacting
with other neurotransmitters, including dopamine. Endocannabinoids also participate in the modulation of the hypothalamic–pituitary–adrenal (HPA) axis and regulation of stress
[30, 75]. Preclinical and clinical data support the involvement of the eCB in the etiopathogenesis of mental disorders [24, 35, 44, 73]. Especially the CB1 receptor, which is
the most abundant and widespread receptor throughout the
mammalian brain, has become a target of interest [23, 38].
Reported findings from human brain studies are controversial [67] since different alterations in gene and/or protein
expression of CB1 receptors have been shown to depend on
the technical approach used or the brain region studied [35].
Although the picture is complex and not fully understood,
the neuromodulatory function of the eCB System could be
an interesting target for pharmacotherapeutic interventions
in mental disorders [24, 26, 50, 57, 67, 70]. The synthesis of
cannabinoid receptor agonists and antagonists, anandamide
uptake blockers and inhibitors of endocannabinoid anandamide degradation has further opened up new treatment
strategies [26, 72].
On the other hand, cannabis is the most frequently used
illegal substance worldwide [92] and scientific evidence
indicates that chronic exposure to cannabinoids may increase
mental health risks, such as impaired cognition, depression,
anxiety, psychoses and cannabis dependence in vulnerable
persons [27, 32, 63, 86]. On a neurophysiological basis,
chronic use of cannabinoids can impair CB1R function; create a loss of eCB-mediated synaptic plasticity in neural circuits, and cause addiction and negative affective states [68].
Based on these cannabis-related controversies, this paper is
aimed at systematically screening the scientific literature of
randomized-controlled trials (published between 2006 and
2018) to assess the efficacy and safety of cannabis-based
medicines as a treatment of mental disorders.

Methods
This systematic review followed guidance published by the
Centre for Reviews and Dissemination and the Cochrane
Collaboration [29]. The study protocol is registered with the
Centre for Reviews and Dissemination at the University of
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York (UK): http://www.crd.york.ac.uk/prospe ro/Displa yPDF
.php?ID=CRD42016053592. This work is part of a large
cannabis expertise on potential and risks of cannabinoids
[31] commissioned by the German Ministry of Health.

Eligibility criteria
We searched for systematic reviews (SR) and randomizedcontrolled trials (RCTs) testing the efficacy and safety of
medical cannabis (with or without additional medication
and psychotherapy) for the treatment of mental disorders.
Studies published in English or German language in the past
decade were considered.

Information sources
The data bases PsycINFO, Medline, PubMed, Embase, and
the Cochrane Library were used. Hand searches were conducted, researchers in this field were contacted. Reference
lists of included studies were screened. Search results and
full-text articles were independently assessed by 2 reviewers; disagreements were resolved by consensus or referral
to a third reviewer.

Search
Based on the clinical research questions, we developed three
detailed search strategies for identifying studies. Medical
subject headings (“mesh-Terms”; U.S. National Library of
Medicine 2017 https://www.nlm.nih.gov/mesh/) were used
to build and pilot test search strings, which were finally
adapted to the different data bases (Table 1).

Study selection
The search process was documented in a priori defined
research protocols. The study selection process (i.e., screening, eligibility, inclusion in review) was documented in
PRISMA flow-charts [56] (Figs. 1, 2, 3). References are
archived in EndNoteTM (EndNote X8, Clarivate Analytics).

Data collection process and data items
Titles and abstracts of studies retrieved using the search
strategies were screened independently by two researchers
to identify studies which potentially meet the inclusion
criteria. The full text of these potentially eligible studies
was assessed for eligibility. A standardized form was used
to extract data from the included studies for assessment
of study quality and evidence synthesis according to the
PICO scheme (i.e., baseline characteristics of patients,
interventions, comparisons and outcomes). Whereever

Fig. 1  Literature search of systematic reviews (SR) (#Search
1)

Identification
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Records identified through
database searching
(n = 469)

Additional records identified through
other sources
(n = 18)

Screening

Records after duplicates removed
(n = 282)

Records screened
(n = 282)

Included

Eligibility

Full-text articles assessed
for eligibility
(n = 33)

Records excluded
(n = 249)

Full-text articles excluded,
with reasons (n = 31)
No systematic review (1)
In other studies included (3)
Insufficient quality (1)
Not meeting criteria (26)

Studies included
(n = 2)
1 SR:
1 SR:

possible, the journal article was used as the primary publication because it had been peer reviewed.

Alzheimer`s disease (1 RCT)
Schizophrenia (2 RCTs)
Social Anxiety Disorder (1 RCT),
Tourette`s Syndrom (2 RCTs)

Outcome measures

Participants

Primary outcome was the efficacy of medical cannabinoids
for the treatment of any mental disorder. Secondary outcomes were tolerability and safety of medical cannabinoids.

Studies were included if they reported diagnostic criteria
of mental disorders [3, 4, 93].

Risk‑of‑bias assessment and level of evidence

Interventions
Experimental condition: CB1 receptor agonists (dronabinol, nabilone, nabiximols or THC), CB1 receptor antagonists/inverse agonists (rimonabant, drinabant), cannabinoid modulators (cannabidiol) or any other cannabinoid.
Control condition: placebo and/or other medication and/
or psychotherapy and/or any other intervention different
from the experimental condition.

Qualitative ratings of the selected studies were conducted by
using standardized protocols and tools. Systematic reviews
were assessed with the Cochrane risk-of-bias tool (http://
www.riskof bias. info/). RCTs were assessed for methodological quality using the SIGN-checklist [76]. Data extraction
and risk-of-bias assessment were performed independently
by 2 reviewers; disagreements were resolved by a third
reviewer. Each study received a level of evidence, based
on study type and quality [65]. All documents are available
upon request.
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Synthesis of results

Participants

This systematic review applies a qualitative data synthesis
approach. Due to high heterogeneity of primary outcome
measures in the identified studies, no aggregated data analysis was possible. The study results were interpreted with
respect to their sample size, level of evidence, risk of bias
and level of heterogeneity/homogeneity.

Randomized-controlled trials assessed the following fully
diagnosed mental disorders: Alzheimer`s disorder/dementia (4 RCTs), substance use disorders [opioid dependence
(2 RCTs); cannabis use disorder (5 RCTs)], psychoses/
schizophrenia (8 RCTs), generalized social phobia (1 RCT),
posttraumatic stress disorder (1 RCT), anorexia nervosa (1
RCT), Tourette`s disorder (2 RCTs), attention-deficit hyperactivity disorder (1 RCT).

Results

Types of interventions and comparisons

Study selection

The RCTs tested CB1 receptor agonists [dronabinol (6
RCTs), nabiximols (4 RCTs), THC (5 RCTs), nabilone (1
RCTs), CB1 receptor antagonists/inverse agonists [rimonabant (2 RCTs), drinabant (1 RCTs)] or cannabinoid modulators [cannabidiol (CBD) (6 RCTs)]. In many studies
cannabis-based medicines were given as add-on to standard
medication and psychotherapy.

Fig. 2  Updated search of
systematic reviews (SR) and
randomized-controlled trials
(RCT) (#Search 2)

Identification

The three searches resulted in 1031 screened records. 4
systematic reviews (of 11 RCTs) and 14 additional RCTs
were included (PRISMA flow-charts, Figs. 1, 2, 3). The total
number of study participants covered in this review is 1629.
A reference list of excluded studies is available on request.

Records identified through
database searching
(n = 417)

Additional records identified through
other sources
(n =0)

Included

Eligibility

Screening

Records after duplicates removed
(n = 260)
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Records screened
(n =260)

Full-text articles assessed
for eligibility
(n =11)

Studies included
(n = 1)
1 RCT: Cannabis Use Disorders

Records excluded
(n = 249)

Full-text articles excluded,
with reasons (n = 10)
No systematic review (5)
In other studies included (2)
Insufficient quality (2)
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Records identified through
database searching
(n = 145)

Eligibility

Additional records identified through
other sources
(n = 7)

Records after duplicates removed
(n = 106)

Records screened
(n =106)

Screening

Identification

Fig. 3  De novo research of
systematic reviews (SRs) and
randomized-controlled trials
(RCTs)
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Full-text articles assessed
for eligibility
(n = 39)

Records excluded
(n = 67)

Full-text articles excluded,
with reasons
(n = 24)
No SR or RCT (13)
Newer version included (3)
In other studies included (3)
In global search included (2)
Insufficient quality (3)

Included

Studies included
(n = 15)
1 SR:
1 SR:
3 RCTs:
4 RCTs:
2 RCTs:
2 RCTs:
1 RCT:
1 RCT:

Schizophrenia (4 RCTs)
Anorexia Nervosa (1 RCT)
Alzheimer`s Disease
Cannabis Use Disorder
Opioid Dependence
Schizophrenia
Posttraumatic Stress Disorder
Attention-Deficit Hyperactivity

Table 1  Search process, medical subject headings (MeSH)
Search process

MeSH-terms and search setting

Search 1 (2006–2016)
Search 2 (2014–2016)

Cannabis OR cannabinoid* OR hemp OR hanf (ti, ab) OR 2) Mariuana OR Marihuana OR Marijuana (ti, ab)
Medical marihuana OR medical marijuana OR medical mariuana OR medical cannabis OR pharmaceutical
marihuana OR pharmaceutical marijuana OR pharmaceutical mariuana OR pharmaceutical cannabis (ti,
ab)
Medical Marijuana OR Cannabinoids OR Cannabinol OR Cannabidiol OR Dronabinol (all fields), (2)
Mental Disorders OR Psychotic Disorders OR Schizophrenia OR Depression OR Depressive Disorder OR
Dysthymic Disorder OR Bipolar Disorder OR Anxiety Disorders OR Stress Disorders OR Post-Traumatic
OR Obsessive–Compulsive Disorder OR Tourette Syndrome OR Sleep Wake Disorders OR Alzheimer
Disease OR Anorexia Nervosa OR Substance-Related Disorders (all fields) (3) 1 AND 2 (4) Limit 3 to
((human AND (meta-analysis or “systematic review”)) OR (human and randomized controlled trial)) AND
(English or German)

Search 3 (–2018)

Results of individual studies
Dementia (F0 ICD-10) 1 SR [59] of 1 RCT and 3 additional RCTs were identified [1, 82–85]. Volicer et al. [85]

found positive effects on mean weight gain in both groups
(dronabinol–placebo group by 3.95 kg, placebo–dronabinol
group: by 3.13 kg) with a pronounced effect of dronabinol
compared to placebo (p = 0.017) (Table 2). A reduction in
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N

n* = 1 RCT
(cross-over
design)
n** = 51

n* = 2 RCTs
(1 parallel
group, 1
cross-over
design)
n** = 71

n* = 4 RCTs
n** = 765

n* = 1 RCT
n** = 24

Study
type

SR/MA

SR/MA

SR

SR

References

Mucke
et al. [59],
Volicer
et al. [85]

13

Whiting
et al. [90],
Leweke
et al. [46]a,
University
of Cologne
(2008)a

Leweke et al.
[45], Meltzer et al.
[55], Boggs
et al. [15],
Sanofi [74],
Bisogno
et al. [13]

Whiting
et al. [90],
Bergamaschi [11]

Intervention

n.a.

n.a.

Placebo
(n = 12);
healthy
controls
(n = 12)

CBD (single
Never-treated
dosage of
patients with
600 mg)
Generalized
Social Anxiety
Disorder (SCIDCV)

n.a.

n.a.

FU

Placebo (n*
= 3)
Amisulpride
(n* = 1)

Placebo and
amisulpride (max
800 mg/
day)

Placebo

Comparison

Schizophrenia or Rimonabant
(20 mg/d)
psychotic disorders (any diag- AVE1625,
cannabidiol
nostic criteria)
(dosages from
600 mg/d to
800 mg/d)

Dronabinol
Dementia-type
(2 × 2.5 mg/d)
Alzheimer
(DSM-III-R,
NINCDS-ADRA
Alzheimer’s
Criteria)
CBD max
Schizophrenia
(acute paranoid) 800 mg/
day (n* = 1)
[DSM-IV, ≥ 36
(duration: 6
scores in Brief
wks.), CBD
Psychiatric Ratmax 600 mg/
ing Scale]
day (n* = 1)
(duration: 4
wks.)

Patient characteristics

Table 2  Systematic reviews (n = 4) of RCTs (n = 11)* (n = 917 participants)
Source of funding

None
Primary outcomes
change in body
weight, caloric
intake, mood
changes adverse
events
Swiss Federal
Primary outcomes
Office of Public
Changes on Brief
Health (FOPH),
Psychiatric Rating
grant agreement
Scale
14.001443/204.
Changes on Positive
0001/-1257
and Negative Syndrome Scale
Secondary outcomes
Improvement of
≥ 20%, negative
side effects
Stanley Medical
Primary outcomes
Brief Psychiatric Rat- Research Institute
(08TGF-1257),
ing scale
European ComPositive and Negative
mission (EU
Syndrome Scale
FP7 HEALTHF2-2010-242114
- OPTiMiSE),
German Federal
Ministry of Education and Research
(01EE1407A)
Swiss Federal
Primary outcomes
Office of Public
Subjective ratings
Health (FOPH),
on the Visual Anagrant agreement
logue Mood Scale
14.001443/204.
and Negative
0001/-1257 Swiss
Self-Statement scale
Federal Office of
Secondary outcomes
Public Health
Physiological meas(FOPH), grant agreeures (blood presment 14.001443/204.
sure, heart rate, and
0001/-1257
skin conductance),
adverse effects

Outcomes

RCT was judged at
“high risk of bias”
(GRADE)
Small sample size

1

Low

RCTs were judged at 1
“high risk of bias”
(GRADE)
Low number of
patients
No meta-analysis
possible
Both trials allowed
benzodiazepines
One RCT is unpublished
2
Review does not
assess risk of bias
or methodological
quality of included
studies

Low

High

Low

LoE ROBIS
1

Only one RCT
included in SR
Small sample size
Low level of evidence of RCT

Comments
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n* = 2 RCTs
n** = 36

n* = 1 RCT
n** = 24

SR

Whiting
et al. [90],
MullerVahl et al.
[59–62]

Hay et al. [28] SR
Andries et al.
[5, 6]

Comparison

Placebo

Single dosage of Placebo
THC (2.5 mg
or 5 mg max.
10 mg/d)
THC (max
10 mg/d)
(duration: 6
wks.)

Intervention

Anorexia nervosa Dronabinol
(2 × 2.5 mg/d)
(DSM-IV)
(duration 4
for at least 5 years
wks.)

Therapy-resistant
Tourette Syndrome
(DSM-III-R)

Patient characteristics

n.a.

n.a.

FU

Primary outcome
Weight
Secondary outcome
Eating-Disorder
Inventory, physical
activity, adverse
events

Primary outcomes
Tourette Syndrome
Symptoms List,
Shapiro Tourette
Syndrome Severity
Scale, Yale Global
Tic Severity Scale,
Tourette, other
assessment instruments, and adverse
events

Outcomes

None

RCTs were judged at 1
“high risk of bias”
(GRADE)
Small sample size in
addition to a large
number of scores
and subscores
tested
Lack of statistical
power
Inclusion of
unmedicated and
medicated patients
2
-Intervention and
placebo were
added to usual care
(psychotherapy
and other psychotropic medication)
Swiss Federal
Office of Public
Health (FOPH),
grant agreement
14.001443/204.
0001/-1257

High

Low

LoE ROBIS

Comments

Source of funding

a

Leweke et al. [46] and University of cologne [81] are included in Whiting et al. [90] and Leweke et al. [46], trials and participants are only counted once

RCT = randomized-controlled trial, n** = number of included participants, DSM-III-TR = Diagnostic and Statistical Manual of Mental Disorders (DSM) (third edition), DSM-IV = Diagnostic
and Statistical Manual of Mental Disorders (DSM) (fourth edition), DSM-5 = Diagnostic and Statistical Manual of Mental Disorders (DSM) (fifth edition), NINCDS-ADRA Alzheimer’s Criteria = criteria proposed in 1984 by the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association, FU = followup assessment, mg/d = milligram per day, wks = weeks, n.a. = not available, CAPS = Clinician-Administered Posttraumatic Stress Disorders Scale, LoE = level of evidence (according to Oxford
Centre of Evidence-based Medicine 2011) (range: 1 (“highest” – 5 (“lowest”)), SIGN = Methodology Checklist 2 of Controlled Trials: High quality (++), acceptable quality (+), low quality
(−), unacceptable – reject 0

N

Study
type

References

Table 2  (continued)
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negative affect (anger, anxiety and sadness) was detected
during the treatment with dronabinol, which persisted during the episode following the treatment with dronabinol
(ANOVA: F(order × treatment) = 2.78, df = 1, 143, p = 0,12). No
effects were found for caloric intake. Three patients dropped
out of the study [adverse effects (n = 1), severe infections
(n = 2), myocardial infarction during the placebo phase
(n = 1)]. In a multi-centered RCT (Table 3) van den Elsen
et al. [82] reported that THC did not reduce neuropsychiatric
symptoms compared to placebo (block 1–3: 1.8, 97.5% CI
− 2.1 to 5.8; block 4–6: − 2.8, 97.5%CI − 7.4 to 1.8). Psychiatric symptoms, agitated behavior and caregiver burden
increased in both study arms during the 12 weeks trial. THC
was well tolerated, as assessed by adverse event monitoring,
vital signs and mobility. The incidence of adverse events was
similar between treatment groups. Four non-related serious
adverse events occurred. In a sample of ten patients, Ahmed
et al. [1] reported that THC was rapidly absorbed and had
dose-linear pharmacokinetics with considerable variation.
Pharmacodynamic effects, including adverse events, were
minor. Another RCT with cross-over design [84] tested the
efficacy and safety of low-dose oral THC (3 × 1–5 mg/day,
3 weeks.) or placebo. Neuropsychiatric symptoms were
reduced during both treatment conditions, with no difference between THC and placebo (mean difference NPItotal:
3.2, 95% CI 23.6–10.0). No changes in scores for agitation,
quality of life, or activities of daily living were found. The
number of patients experiencing mild or moderate adverse
events was similar (THC: n = 16, placebo: n = 14; p = 0.36).
No effects on vital signs, weight, or episodic memory were
observed. In all trials, patients could continue their standard
medication. In summary, the studies provide a heterogeneous picture: superior effects (weight gain and reduction in
negative affect) of THC (given in addition to standard treatment and compared to placebo) were only found in one out
of three trials. Adverse effects occurred in all conditions.
Opioid dependence (F11.20 ICD-10) Severity of withdrawal, retention in treatment or safety were assessed in 2
RCTs (3 reports, 70 patients) [12, 37, 48] (Table 3). The
first intervention [12] was dronabinol (titrated to 30 mg/day,
3 weeks) (n = 40) compared to placebo (n = 20). Patients
were stabilized with buprenorphine (2 × 4 mg/day) (day
2) and received naltrexone from day 5 onwards. The study
revealed a significant initial reduction in the severity of
the opioid withdrawal during the initial 8-day detoxification phase for dronabinol (up to 30 mg/day) compared to
placebo (p = 0.006). No significant difference was found in
retention between the groups (35% retained in either group).
The rate of successful induction onto XR-naltrexone did not
differ between dronabinol (66%) and placebo (55%) groups
(χ2 = 1.46, p = 0.23). A high number of AEs (96% vs. 91%)
was reported. They were considered to be consistent with
symptoms of naltrexone-related protracted withdrawal. Jicha

13

European Archives of Psychiatry and Clinical Neuroscience (2019) 269:87–105

et al. [37] and Lofwall et al. [48] tested the safety of dronabinol with n = 12 adults physically dependent on short-acting
opioids. Participants were maintained on oral 30 mg oxycodone. The study showed that a higher dosage of dronabinol
(40 mg/day) produced sustained sinus tachycardia accompanied by anxiety and panic necessitating dose reduction
to 30 mg. Compared to placebo, 20 and 30 mg dronabinol
produced significant increases in heart rate beginning 1 h
after drug administration which lasted approximately 2 h
(p < 0.05). Dronabinol 5 and 10 mg produced placebo-like
effects. Altogether, the evidence for the usefulness of dronabinol as adjunct medication in the detoxification of opioiddependent patients is still very small. Only one study shows
a reduction in the severity of the opioid withdrawal in the
initial detoxification phase. The number of reported adverse
events was high in one study (naltrexone-related protracted
withdrawal) while safety concerns were given in the second
study for dronabinol at 20 mg and higher given in combination with oral oxycodone.
Cannabis dependence (F12.2 ICD-10) Craving, withdrawal and abstinence from cannabis were assessed in 5
RCTs (319 participants) in patients with cannabis dependence [2, 42, 43, 79, 80]. Trigo et al. [80] (Table 3) added
nabiximols or placebo to a manualized motivational
enhancement therapy and cognitive behavioral therapy.
Rates of adverse events did not differ between treatment
arms (F1,39= 0.205, ns). There was no significant change
in abstinence rates at trial end. Cannabis use decreased in
either group, without significant differences between treatment conditions (p = 0.179). Nabiximols reduced cannabis craving, but no significant differences between groups
were observed on withdrawal scores. No serious adverse
events were reported. In a previous multi-centered RCT
with cross-over design, Trigo et al. [79] tested the effects
of nabiximols on both craving and withdrawal symptoms
among n = 9/16 non-treatment seeking cannabis-dependent
adults. High fixed doses of nabiximols were well tolerated
and, compared to placebo, significantly reduced symptoms
of cannabis withdrawal during abstinence, but not craving.
Self-titrated doses were lower and showed limited efficacy
compared to high fixed doses. Participants reported a significantly lower “high” following nabiximols or placebo as
compared to treatment as usual conditions. Nausea, diarrhea and sleep disorders were reported, but no serious AEs.
Levin et al. [43] assessed abstinence (= 21 consecutive
days), withdrawal, craving, and adverse events. The intervention was dronabinol (self-titrated up to 3 × 20 mg/day),
lofexidine (self-titrated up to 3 × 0.6 mg/day) or placebo. In
both conditions, patients received cannabis-specific manualized behavioral therapy. The trial found no treatment effect
in achieving abstinence. Drop-out rates were high (48% vs.
42%). More AEs were found in the dronabinol group (e.g.,
dry mouth, intoxication, and hypotension), serious AEs (2

n** = 10

n** = 22

n** = 50

RCT (cross-over
design)

Ahmed et al. [1]

van den Elsen [82] RCT (cross-over
design)

van den Elsen [83] RCT (cross-over
design)

N

Study type

Reference

Intervention

n.a.

2 wks

Placebo
THC (tablets,
Dementia-type
2 × 0.75 mg/d in
Alzheimer
treatment blocks
(according to
1–3, 2 × 1.5 mg/d
NINCDS-ADRA
in blocks 4–6)
or NINCDS(duration: 12
AIREN Alzheiwks.)
mer’s Criteria),
Neuropsychiatric Inventory
score ≥ 10
THC (tablets,
Dementia-type
3 × 1.5 mg/d)
Alzheimer
(duration: 3
(according to
wks.)
NINCDS-ADRA
or NINCDSAIREN Alzheimer’s Criteria),
Neuropsychiatric Inventory
score ≥ 10
Placebo

n.a.

Comparison FU
Placebo

THC (wks. 1–6,
Dementia-type
0.75 mg; wks.
Alzheimer
7–12, 1.5 mg)
(according to
(duration: 12
NINCDS-ADRA
wks.)
or NINCDSAIREN Alzheimer’s Criteria)

Patient characteristics

Table 3  Randomized-controlled trials (n = 14) (n = 658 participants)
Source of funding

Primary outcomes European
Regional
Changes on
Neuropsychiatric Development
Fund, Province
Inventory
Gelderland
Secondary outcomes
Cohen-Mansfield
Agitation Inventory, Zarit Burden Interview,
adverse events
Primary outcomes European
Regional
Neuropsychiatric
Development
Inventory
Fund, Province
Secondary outGelderland
comes
Cohen-Mansfield
Agitation Inventory activities
of daily life
(Barthel Index),
Quality of Life–
Alzheimer’s
Disease Scale,
overall change,
adverse events

Primary outcomes European
Regional
Safety, pharmaDevelopment
codynamics and
Fund, Province
pharmacokinetGelderland
ics

Outcomes

Other psychotropic medication allowed
Patients with
severe aggressive behavior
could not be
included
Planned number
of patients not
enrolled

2

+

+

+

LoE SIGN

Small sample size 2
Fixed and low
dosages
Short intervention
period
Other psychotropic medication allowed
2
Fixed and low
dosages
Short intervention
period
Other psychotropic medication allowed

Comments
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Study type

RCT

RCT

Reference

Allsop et al. [2]

Levin et al. [42]

Table 3  (continued)
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Nabiximols (maxi- Placebo
mum 86.4 mg
THC/80 mg
CBD/d) (duration: 6 days)

Placebo
Dronabinol
(3 × 20 mg/d)
and motivational
enhancement
and cognitive
behavioral/
relapse prevention therapy plus
voucher incentives (duration:
12 wks.)

n** = 156 Cannabis
dependence
(according to
DSM-IV)

n** = 51

Cannabis
dependence
(according to
DSM-IV)

Outcomes

Source of funding

28 days Primary outcomes NHMRC, GW
PharmaceutiSeverity of cannabis withdrawal cals provided
study drugs and
and cravings
placebo
(Cannabis
Withdrawal
Scale), retention
in withdrawal
treatment, and
adverse events.
Secondary
outcomes
Post-withdrawal
cannabis use,
health outcomes,
and psychosocial
outcomes
n.a.
Primary outcomes New York State
Psychiatric
Abstinence
Institute
(defined as no
marijuana use
based on TLFB
self-report) in
the last two
weeks of the
medication
phase
Secondary outcomes
Drop out of treatment, continuous
abstinence, daily
average amount
of cannabis use,
days per week
of cannabis use,
and per-visit
withdrawal discomfort score

Comparison FU

Intervention

Patient characteristics

N
2

+

+

LoE SIGN

2
Individuals who
were stable and
currently being
treated for Axis
I disorders with
pharmacotherapy were not
excluded from
participating

A cognitive
behavioral selfhelp workbook
and standard
detoxification care from
trained nurses
(including
guided psychotherapy) were
also provided

Comments
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Study type

RCT

RCT

RCT

Reference

Levin et al. [43]

Trigo et al. [80]

Trigo et al. [79]

Table 3  (continued)

Placebo

Nabiximols (max.
42 sprays/d),
motivational
enhancement
and cognitive
behavioral
therapy (duration: 12 wks.)
Placebo
Nabiximols
(fixed dose: 4
sprays/h, max.
40 sprays/d, (i.e.,
108 mg THC
and 100 mg
CBD)
self-titrated dose:
as needed, max.
4 sprays/h, 40
sprays/d)

Cannabis
dependence
(according to
DSM-IV)

n** = 16

n** = 40

n.a.

n.a.

n.a.

Comparison FU

Cannabis
dependence
(according to
DSM-IV)

Intervention
Placebo
Dronabinol
(3 × 20 mg/d),
lofexidine
(3 × 0.6 mg/d)
and motivational
enhancement
and cognitive
behavioral/
relapse prevention therapy
(duration: 11
wks.)

Patient characteristics

n** = 122 Cannabis
dependence
(according to
DSM-IV)

N

Source of funding

Primary outcomes NIDA
(P50DA09236,
Consecutive abstiKO2 000465),
nence (21 days
lofexidine and
on Timeline
placebo by US
Followback)
WorldMed
Secondary outcomes
Many other variables (e.g., abstinence during the
last two weeks,
withdrawal,
craving, drop
out of treatment,
adverse events)
Primary outcomes National Institutes
of Health
Tolerability and
(R21DA031906)
abstinence
active and plaSecondary outcebo nabiximols
comes
by GW Pharma
Days and amount
of cannabis use,
withdrawal, and
craving scores
Primary outcomes Canadian Institutes of Health
Withdrawal, cravResearch, active
ing, medication
and placebo
tolerability,
Sativex by GW
serious adverse
Pharma
events
Secondary outcomes
Many other variables (e.g., vital
signs, weight,
sleep, addiction
severity index,
brief symptom
inventory, Timeline Followback
for cannabis,
tobacco, caffeine, alcohol)

Outcomes

2

Small sample size 3
Short duration
Self-reports

Participants
received up to
CDN$ 855 in
compensation
for their time

-

+

+

LoE SIGN

2
No urine screenings
High drop-out rate

Comments
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Study type

RCT

RCT

RCT

RCT

Reference

Bisaga et al. [12]

Jicha et al. [37]

Boggs et al. [16]

McGuire et al.
[51]

Table 3  (continued)
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n** = 43

n** = 36

n** = 12

n** = 60

N

Intervention
Dronabinol
(titrated to
30 mg/d) (duration: 8 wks.)

Dronabinol (up to
30 mg/session
[decreased from
40 mg]) (duration: 12 wks.)
Oral CBD
(600 mg/day)
(duration: 6
weeks)

Oral CBD
(600 mg/day)
(duration: 6
weeks)

Patient characteristics
Opioid dependence (DSM-IV)

Opioid dependence (adults
physically
dependent on
short-acting
opioids)
Chronic schizophrenia (DSMIV)

Chronic schizophrenia (DSMIV)

Placebo

Placebo

Placebo

Placebo

n.a.

n.a.

n.a.

3 wks

Comparison FU
Primary outcomes
Severity of opioid
withdrawal,
retention in
treatment
Secondary outcomes
Hamilton Rating Scale for
Depression, opiate and cannabis
use, craving,
adverse events
Primary outcomes
Heart rate, blood
pressure, pupil
diameter, oxygen
saturation,
respiration rate,
end-tidal CO2
Primary outcomes
Verbal Short-Term
Memory
Secondary outcomes
Overall Cognition
as Measured on
the MATRICS
Consensus Cognitive Battery
Primary outcomes
MATRICS Consensus Cognitive
Battery
Secondary outcomes
Positive and Negative Syndrome
Scale

Outcomes

Comments

Stanley Medical Research
Institute

Yale University

NIDA
(DA033932),
NCATS (UL
TR000117)

Patients were in
stable antipsychotic treatment

2

Small sample size 2
Patients were in
stable antipsychotic treatment

Unclear diagnos- 2
tic assessment of
opioid dependence
Small sample size

+

+

+

+

LoE SIGN

2
Study medicaNIDA (R01
tion included
DA027124, K24
also naltrexone,
DA022412)
buprenorphine
Individuals with
unstable medical
or psychiatric
disorders were
excluded

Source of funding
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RCT (cross-over
design)

RCT

Jetly et al. [36]

Cooper et al. [18]

n** = 30

n** = 10

N
Primary outcomes Canadian Forces
Surgeon GenCAPS Recurrent
eral’s Health
Distressing
Research
Dreams Item
Program
Secondary outcomes
CAPS Difficulty
Falling or Staying Asleep Item,
Clinical Global
Impression of
Change, PTSD
Dream Rating
Scale, General
Well-Being
Questionnaire
Primary outcomes NIHR, NHS,
Kings College,
Cognitive perEuropean Comformance and
munity, placebo
activity level
and active
(head movemedication by
ments using the
GW Pharma
QbTest)
Secondary outcomes
ADHD and emotional lability
symptoms

Placebo

Attention-deficit Nabiximols (max.
14 spray/d)
hyperactive disorder (combined (duration: 6
wks.)
type) (according
to DSM-5)
n.a.

n.a.

Placebo

Canadian male
military
personnel with
diagnosis of
posttraumatic
stress disorder
(DSM-IV-TR)
(and recurrent distressing
dreams or staying asleep)

Nabilone
tablets (max.
3.0 mg/d), other
medications and
psychotherapy
(duration: 7
wks.)

Source of funding

Outcomes

Comparison FU

Intervention

Patient characteristics

Small sample size 2
Short duration

+

-

LoE SIGN

Very small sample 2
size
Other medications
and psychotherapy
Mentioned ‘modified intent-totreat’

Comments

SR = systematic review, MA = meta-analysis, Trial RCT = randomized-controlled trial, n*=number of included studies, n**=number of included participants, DSM-III-R = Diagnostic and
Statistical Manual of Mental Disorders (DSM) (third edition, revised version), DSM-IV = Diagnostic and Statistical Manual of Mental Disorders (DSM) (fourth edition), DSM-5 = Diagnostic
and Statistical Manual of Mental Disorders (DSM) (fifth edition), NINCDS-ADRA Alzheimer’s Criteria = Criteria proposed in 1984 by the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association, SCID-CV = The Structured Clinical Interview—clinical version, THC = tetrahydrocannabinol; CBD
= cannabidiol, FU = follow-up assessment, mg/d = milligram per day, wks = weeks, n.a.= not available, LoE = level of evidence (according to Oxford Centre of Evidence-based Medicine
2011) (range: 1 (“highest” – 5 (“lowest”)), ROBIS = Risk of bias assessment according to GRADE Working Group grades of evidence: (1) high quality, further research is very unlikely to
change the group’s confidence in the estimate of effect; (2) moderate quality, further research is likely to have an important impact on the group’s confidence in the estimate of effect and may
change the estimate; (3) low quality, further research is very likely to have an important impact on the group’s confidence in the estimate of effect and is likely to change the estimate; (4) very
low quality, the group is very uncertain

Study type

Reference
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cases) were reported in the placebo lead-out phase. In a previous double-blind RCT, Levin et al. [42] tested dronabinol
(2 × 20 mg/day) or placebo in addition to weekly motivational enhancement and relapse prevention therapy. There
was no significant difference between treatment groups in
the proportion of participants who achieved 2 weeks of
abstinence at the end of the maintenance phase (dronabinol: 17.7%; placebo: 15.6%). Both groups reduced cannabis
use over time (no differences between groups). Treatment
retention was significantly higher at the end of the maintenance phase on dronabinol (77%), compared to placebo
(61%) (p = 0.02). Withdrawal symptoms were significantly
lower on dronabinol than placebo (p = 0.02). Dronabinol
was well-tolerated. Allsop et al. [2] assessed the effects of
nabiximols or placebo combined with standardized psychosocial interventions. Nabiximols significantly reduced the
overall severity of cannabis withdrawal relative to placebo
(p = 0.01), including effects on withdrawal-related irritability, depression, and cannabis cravings. Nabiximols patients
remained longer in treatment during medication use (unadjusted hazard ratio, 3.66 [95% CI, 1.18–11.37]; p = 0.02),
with a number needed to treat of 2.84 to achieve successful
retention in treatment. The frequency (p = 0.59) and severity (p = 0.10) of adverse events did not differ significantly
between groups. Both groups showed reduced cannabis use
at follow-up, with no advantage of nabiximols over placebo
for self-reported cannabis use (p = 0.75), cannabis-related
problems (p = 0.14), or cannabis dependence (p = 0.89). In
sum, existing trials provide a heterogeneous picture of the
effectiveness of dronabinol and nabiximols in the treatment
of cannabis use disorders. Four studies did not find positive effects regarding abstinence or reduction in cannabis
use. Three out of five RCTs showed a significant reduction
of withdrawal symptoms. Two out of three trials indicate
improved craving and one study indicates improved retention
in treatment. Adverse effects were more frequently reported
in the intervention group in two of three studies. Future studies should use consistent outcome variables (e.g., assessment
of abstinence) and treatments (manualized CBT/relapse prevention) in order to provide comparable findings.
Psychoses/Schizophrenia (F20 ICD-10) Two systematic reviews [45, 90] of 6 RCTs [13, 15, 46, 55, 74, 81]
and two new RCTs [16, 51] were found (n = 887 participants). In the studies of Leweke and colleagues individuals
with psychosis received CBD (800 mg/day, 4 weeks) [46]
or CBD (600 mg/day, 2 weeks) [81]. The comparisons
were amisulpride (max 800 mg/day) and placebo, respectively. Primary outcomes were psychiatric symptoms [66]
and positive and negative symptoms [39]. Both studies
found significant improvements vs. baseline on days 14
and 28 for CBD and amisulpride; no difference was found
between groups. The authors reported side effects for all
medications, but the side-effect profile (extrapyramidal
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symptoms, weight gain, prolactin values) was considered superior for CBD vs. amisulpride [46]. McGuire
et al. [51] conducted a double-blind parallel-group trial
where patients with chronic schizophrenia received CBD
(1000 mg/day; n = 43) or placebo (n = 45) add-on to the
existing antipsychotic medication. Participants were
assessed before and after treatment using the Positive
and Negative Syndrome Scale [39], the Global Assessment of Functioning scale (GAF) [40], Brief Assessment of Cognition in Schizophrenia (BACS) [41] and the
improvement and severity scales of the clinical global
impression scale [17] (CGI-I and CGI-S). After 6 weeks
of treatment, compared to the placebo group, the CBD
group had lower levels of positive symptoms (PANSS:
treatment difference = − 1.4, 95% CI = − 2.5, − 0.2) and
were more likely to have been rated as improved (CGI-I:
treatment difference = − 0.5, 95% CI = − 0.8, − 0.1) and as
not severely unwell (CGI-S: treatment difference = − 0.3,
95% CI = − 0.5, 0.0) by the treating clinician. Patients
who received CBD also showed greater improvements
which fell short of statistical significance in cognitive
performance (BACS: treatment difference = 1.31, 95%
CI = − 0.10, 2.72) and in overall functioning (GAF: treatment difference = 3.0, 95% CI = − 0.4, 6.4). CBD was
well tolerated, while rates of adverse events were similar
between the CBD and placebo groups. Boggs et al. [16]
conducted a 6-week parallel-group RCT. The intervention
was a fixed-dose study of oral CBD (600 mg/day) or placebo augmentation in n = 36 stable antipsychotic-treated
patients diagnosed with chronic schizophrenia. This study
compared the cognitive, symptomatic, and side effects
of CBD vs. placebo in a clinical trial. No main effect of
time or drug on MATRICS Consensus Cognitive Battery
[10], but a significant drug × time effect was observed
(p = 0.02). Post hoc analyses revealed that only placebotreated subjects improved over time (p = 0.03). There was
a significant decrease in PANSS total scores over time
(p < 0.0001), but there was no significant drug × time
interaction (p = 0.18). Side effects were similar between
CBD and placebo, with exception being sedation, which
was more prevalent in the CBD group. Overall, CBD was
well tolerated with no worsening of mood, suicidality or
movement side effects. Leweke et al. [45] (LoE: 2; ROBIS:
high) included 3 further published double-blind RCTs (of
unclear risk of bias). The interventions were Rimonabant
[15, 55] and drinabant (AVE1625) [74] compared to placebo (n = 3). The two CB1R antagonists/inverse agonists
tested in schizophrenia had no significant effects on psychopathology and cognition. Rimonabant and drinabant
(AVE1625) were withdrawn from worldwide marketing
due to psychiatric side effects [45]. Altogether, cannabidiol plus existing antipsychotic medication showed beneficial effects. Improvements in psychotic symptoms and
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cognition were not superior to antipsychotic medication
or placebo in 3 studies. More studies with larger sample
sizes are needed to systematically investigate these effects.
Generalized social phobia (ICD 10 F40.11) One systematic review [90] including 1 RCT [11]. This RCT tested the
effects of one experimental session of a simulated public
speaking test on treatment-naive individuals with generalized social anxiety disorder (n = 36). Participants received
either a single dose of CBD (600 mg; n = 12) or placebo
(n = 12). Both groups were compared to healthy controls
(n = 12). Subjective ratings on the Visual Analogue Mood
Scale (VAM) [33, 88] and physiological measures (blood
pressure, heart rate, skin conductance) were measured at
six different time points during the tests. Medication with
CBD significantly reduced anxiety, cognitive impairment
and discomfort in their speech performance, and significantly decreased alert in their anticipatory speech. The placebo group presented higher anxiety, cognitive impairment,
discomfort and alert levels when compared with the control
group. No significant differences were observed between
the CBD group and healthy controls in the negative selfstatement scores, cognitive impairment, discomfort, and
alert factors. The increase in anxiety induced by the public
speaking tests on subjects with generalized social anxiety
disorders was reduced with the use of CBD, resulting in a
similar response as the healthy controls. No adverse effects
were found for CBD. More studies with larger sample sizes
are needed to replicate the results of this study.
Posttraumatic stress disorder (ICD 10 F43.12) One RCT
(n = 10 participants) [36] assessed recurrent distressing
nightmares in a sample of Canadian male military personnel with PTSD (DSM-IV). The intervention was nabilone
(0.5 mg, titrated to the effective dose (nightmare suppression) or reaching a maximum of 3.0 mg/7 weeks). Subjects
were allowed to continue psychotherapy and any other
medication. The mean reduction in nightmares as measured by the CAPS Recurring and Distressing Dream scores
[14] were − 3.6 ± 2.4 and − 1.0 ± 2.1 in the intervention
and control group (p = 0.03). Mean global improvement
as measured by the Clinical Global Impression of Change
(CGI-C) [17] was 1.9 ± 1.1 (i.e., much improved) and
3.2 ± 1.2 (i.e., minimally improved) in the intervention and
control group (p = 0.05). Five out of 10 (50%) were much
improved on nabilone vs. 1 out of 9 (11%) on placebo. For
the General Well-Being Questionnaire [71] improvements
were 20.8 ± 22 and − 0.4 ± 20.6 in the nabilone and placebo
groups, respectively (p = 0.04). No improvement of sleep
intensity and quality was reported. Every second participant reported adverse events (nabilone group: 50%; control
group: 60%). No event was severe nor resulted in a drop-out.
More studies with larger sample sizes are needed to replicate
these study results.
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Anorexia nervosa (ICD 10 F50.0) One systematic
review [28] of 1 RCT [5–7] was found. This study tested
the effects of dronabinol (2 × 2.5 mg/day; 4 weeks) as
add-on to standard psychotherapy and eating management
in a sample of women with severe (> 5 years) anorexia
nervosa (DSM-IV-TR) (n = 25). Primary outcomes were
weight, behaviors and beliefs (Eating-Disorder Inventory
II) [78] as well as physical activity. The trial found weight
gain in both groups, with larger effects in the active treatment group (1 kg) vs placebo (0.34 kg). No changes were
found in the Eating-Disorder Inventory and in the duration of physical activity. Adverse effects were reported
in both groups (no serious adverse effects). More studies with larger sample sizes are needed to replicate these
results.
Attention-deficit hyperactivity disorder (ADHD) (ICD
10 F90) The effects of Nabiximols compared to placebo
were tested in one RCT (n = 30 adults) [18]. Patients currently treated with stimulants were asked to stop their
medication for 1 week before their baseline assessments
and for the duration of the study. Patients on long-acting
medications, such as atomoxetine, were excluded from the
study. The primary outcome was cognitive performance
and activity level; secondary outcomes included ADHD
and emotional lability symptoms. For the primary outcome, no significant difference was found (ITT-analysis)
(Est = − 0.17, 95% CI − 0.40 to 0.07, p = 0.16). For secondary outcomes, improvements in hyperactivity/impulsivity (p = 0.03) and a cognitive measure of inhibition
(p = 0.05) were found, but not in inattention (p = 0.10)
or emotional lability (p = 0.11). Results did not meet
significance following adjustment for multiple testing.
One serious (muscular seizures/spasms) and three mild
adverse events occurred in the active group and one serious adverse event (cardiovascular problems) in the placebo group. More studies with larger sample sizes are
needed to replicate the results of this study.
Tourette’s disorder (ICD 10 F95) One systematic
review [90] identified 2 RCTs (3 reports, n = 36 Patients)
[60–62] in which therapy-resistant Tourette`s disorder
(n = 12/n = 24) were assessed. The interventions were
THC (1 × max. 10 mg) and THC (titrated to 10.0 mg/
day, 6 weeks), respectively. Comparisons were placebos
(identical in taste and appearance). Multiple outcome variables were assessed (e.g., Tourette`s Syndrome Clinical
Global Impressions Scale), Shapiro Tourette-Syndrome
Severity Scale, Yale Global Tic Severity Scale (YGTSS)
[87]. Both studies found improvement in various Tourette-related outcomes, of which not all reached statistical significance. Adverse effects were reported in both
groups (no serious adverse effects). More studies with
larger sample sizes are needed to replicate the results of
these two studies.
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Synthesis of results
Due to a large heterogeneity of patient groups, interventions,
comparisons and outcome criteria, data were not sufficient
to calculate effect sizes and odds ratios.

Discussion
Only recently, cannabis-based medicine was tested more systematically for the treatment of mental disorders. The aim of
this systematic review was to analyze its efficacy, tolerability and safety in patients with a diagnosed mental disorder.
The literature research identified 4 SRs (of 11 RCTs) and
14 additional RCTs. A total of 1629 patients was examined,
meeting criteria of 9 classified diagnoses of mental disorders
(DSM-III-R, DSM-IV, DSM-5). Across studies, methodological limitations reduced the confidence in the evidence
for several reasons: (1) for most indications, only single
RCTs with small sample sizes (e.g., general social anxiety
disorder, attention-deficit hyperactivity disorder) have been
published. (2) In cases where more studies are available,
results were mixed (e.g., dementia, cannabis use disorders)
or did not consistently reach statistical significance (e.g.,
schizophrenia). A large variety of outcome variables were
used and they were not comparable across studies.
The scientific literature shows, that among all cannabisbased medicines, THC-based preparations have been tested
most frequently as treatment for mental disorders: Nabiximols (4 RCTs) [2, 18, 79, 80], dronabinol (6 RCTs) [5–7,
12, 42, 43, 48, 85], THC (5 RCTs) [1, 60–62, 82, 83], and
nabilone [36]. All trials were placebo-controlled; other
medication (e.g., benzodiazepines) and psychotherapy were
available in most studies.
The largest number of controlled studies (7 RCTs) and
thus best evidence available, is for THC-based medicine
(nabiximols, dronabinol) as an adjunct to other interventions in the treatment of substance use disorders (cannabis dependence, opioid dependence). In cannabis dependent patients, a reduction of cannabis withdrawal symptoms
was found in 3 RCTs [2, 42, 79], but not found in 2 studies
[43, 80]. Two out of three trials reported improved craving
and one study indicates improved retention in treatment.
Significant effects on abstinence or a reduction in substance
use were not found between intervention and comparison
groups. Adverse effects were more frequently reported in
the intervention group in two of three studies. Future studies
should use consistent outcome variables (e.g., assessment of
abstinence) and treatments (manualized CBT/relapse prevention) to provide comparable findings. Among opioid dependent patients, a reduction in the severity of opioid withdrawal
was reported in one study [12]. The evidence of THC-based
preparations in the treatment of further mental disorders is
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also small, the effects are mixed. In Alzheimer`s disease
results are inconsistent for the improvement of neuropsychiatric symptoms, mood and agitation in patients (3 RCTs)
[82, 83, 85]. A consistent improvement of tics and behavioral problems was found in 2 studies including patients with
therapy-resistant Tourette`s disorder. Not all results reached
statistical significance [60–62]. For all other mental disorders, only single studies are available regarding the efficacy
of THC-based medicine in these conditions. The reported
therapeutic benefits in primary outcomes are: weight gain
in patients with therapy-resistant anorexia nervosa (1 RCT)
[5–7], improvement of nightmares and well-being in patients
with posttraumatic stress disorder (1 RCT) [36]. In patients
with attention-deficit hyperactivity disorder improvement in
cognition and activity level did not reach statistical significance (1 RCT) [18]. Adverse events occurred in all studies,
with no difference between groups. However, safety concerns appeared during opioid withdrawal for dronabinol at
20 mg and higher [12].
Cannabidiol as a treatment of mental disorders was tested
in 6 RCTs. Most data is available for patients with psychoses and schizophrenia. Cannabidiol (CBD) plus existing
antipsychotic medication was associated with significantly
lower levels of positive symptoms compared with the placebo group in 1 RCT [51]. Three further RCTs also found
improvements in both psychotic symptoms and cognition,
which fell short of statistical significance if compared to
antipsychotic medication [46] or placebo [16, 81]. Positive
anxiolytic effects of CBD were shown in patients with generalized social anxiety compared to a placebo group and
healthy controls (1 RCT) [11]. No adverse effects have been
reported for cannabidiol as treatment for mental disorders.
Other cannabis-based medicines were rimonabant and
drinabant, which have been tested in 3 RCTs for the treatment of schizophrenia [15, 55, 74]. These studies found no
benefits on cognition and psychiatric symptoms. Due to serious adverse effects, rimonabant and drinabant were withdrawn from the market.
In summary, the evidence for efficacy and safety of cannabis-based medicines as a treatment for mental disorders
is still small. Reported improvements were mostly assessed
in single RCTs with small sample sizes. In order to get a
clearer picture of potential therapeutic effects, to reveal differential indications (which group of patients is most likely
to benefit from cannabis preparations) and to allow a generalization towards naturalistic samples of patients, more clinical research of high methodological quality is needed. The
required studies should be multi-centered, randomized and
controlled, including large samples sizes. The currently
existing trials generally tested cannabis-based medication for
a few days up to several weeks. No follow-up assessments
were conducted. Long-term data, however, are essential to
get information on optimal treatment duration, sustained
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cannabinoid effects (e.g., tolerance, symptoms of withdrawal, cognition, quality of life, level of functioning) and
safety. Consistent outcome measures (e.g., disorder remission, change in symptom severity, hospitalization, patient
or care person’s perception of improvement) should be used
to assess the efficacy of cannabis medicine. Furthermore,
to assess the potential of cannabis-based medicine in comparison to existing treatment options, future studies should
have active control groups such as first-line pharmacological
treatments (e.g., antidepressants, antipsychotic medication)
and psychosocial treatments (e.g., manualized cognitive
behavioral therapy) as comparisons.

Conclusion
THC- and CBD-based medicines were associated with
improvements of several symptoms of mental disorders, but
not with remission. Side effects can occur, but severe AEs
were mentioned in single cases only. The overall confidence
in the evidence is low. To provide reliable treatment recommendations, more high-quality RCTs with larger sample
sizes are requested.
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Abstract
We conducted a review of systematic reviews (SRs) and randomized-controlled trials (RCTs) to analyze efficacy and safety
of cannabis-based medication in patients with mental disorders. Five data bases were systematically searched (2006—August
2018); 4 SRs (of 11 RCTs) and 14 RCTs (1629 participants) were included. Diagnoses were: dementia, cannabis and opioid
dependence, psychoses/schizophrenia, general social anxiety, posttraumatic stress disorder, anorexia nervosa, attention-deficit
hyperactivity disorder, and Tourette`s disorder. Outcome variables were too heterogeneous to conduct a meta-analysis. A
narrative synthesis method was applied. The study quality was assessed using the risk-of-bias tool and SIGN-checklists.
THC- and CBD-based medicines, given as adjunct to pharmaco- and psychotherapy, were associated with improvements of
several symptoms of mental disorders, but not with remission. Side effects occurred, but severe adverse effects were mentioned in single cases only. In order to provide reliable treatment recommendations, more and larger RCTs with follow-up
assessments, consistent outcome measures and active comparisons are needed.
Keywords Mental disorders · Cannabis · Cannabinoids · THC · CBD · Medical cannabis · Treatment

Introduction
Mental disorders are among the leading causes of health
impairments [25, 77, 89, 91] involving significant changes
in thinking, perception, emotion, behavior and relationships
[4]. They are considered as strongly restricting conditions,
leading to distress for both patients and their families [19].
The etiology of mental disorders is complex, including
genetic, neurobiological, psychological and environmental
factors across the lifespan [64].
Recently, the efficacy and safety of cannabis-based medicines for treatment or alleviation of mental disorders has
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been tested more systematically. Cannabis is a flowering
plant with different species producing major compounds
such as the psychoactive component delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD), which have
partially antagonistic effects [9, 52, 69]. THC can change
mood, sensation, perception, tension, appetite, and pain;
CBD has shown anxiolytic, antipsychotic, neuroprotective,
anti-inflammatory and antiemetic properties [8, 34, 54, 57].
The medical use of herbal cannabinoids declined early in the
twentieth century due to emerging evidence of their health
risks and addictive potential [22]. However, growing interest in the substance as medicine was renewed in the 1990s
with the discovery of cannabinoid receptors 1 and 2 (CB1
and CB2, respectively), endogenous ligands (endocannabinoids; N-arachidonoylethanolamine (anandamide/AEA) and
2-arachidonoylglycerol (2-AG)), and enzymes as part of an
endogenous cannabinoid system (eCB) in the brain [49, 53].
The eCB is regarded as a fundamental regulatory apparatus
connected with nearly every physiological and pathological
aspects of mammalian biology [21]. The correct interplay
between all these endocannabinoid system elements plays
an important role in central nervous system (CNS) development, synaptic plasticity, motor control, memory, cognition,
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stress, emotional responses, reward and motivated behavior, appetite, pain, development and homeostasis [58, 68,
72]. Outside the brain, the eCB system is one of the crucial
modulators of the autonomic nervous system, the immune
system, the endocrine network, the gastrointestinal tract, the
reproductive system, and in microcirculation [20]. Endocannabinoids are one of the most important systems controlling
both excitatory and inhibitory neurotransmission, as well
as neuroplasticity [72]. They serve as retrograde signaling
messengers in GABAergic and glutamatergic synapses, as
well as modulators of postsynaptic transmission, interacting
with other neurotransmitters, including dopamine. Endocannabinoids also participate in the modulation of the hypothalamic–pituitary–adrenal (HPA) axis and regulation of stress
[30, 75]. Preclinical and clinical data support the involvement of the eCB in the etiopathogenesis of mental disorders [24, 35, 44, 73]. Especially the CB1 receptor, which is
the most abundant and widespread receptor throughout the
mammalian brain, has become a target of interest [23, 38].
Reported findings from human brain studies are controversial [67] since different alterations in gene and/or protein
expression of CB1 receptors have been shown to depend on
the technical approach used or the brain region studied [35].
Although the picture is complex and not fully understood,
the neuromodulatory function of the eCB System could be
an interesting target for pharmacotherapeutic interventions
in mental disorders [24, 26, 50, 57, 67, 70]. The synthesis of
cannabinoid receptor agonists and antagonists, anandamide
uptake blockers and inhibitors of endocannabinoid anandamide degradation has further opened up new treatment
strategies [26, 72].
On the other hand, cannabis is the most frequently used
illegal substance worldwide [92] and scientific evidence
indicates that chronic exposure to cannabinoids may increase
mental health risks, such as impaired cognition, depression,
anxiety, psychoses and cannabis dependence in vulnerable
persons [27, 32, 63, 86]. On a neurophysiological basis,
chronic use of cannabinoids can impair CB1R function; create a loss of eCB-mediated synaptic plasticity in neural circuits, and cause addiction and negative affective states [68].
Based on these cannabis-related controversies, this paper is
aimed at systematically screening the scientific literature of
randomized-controlled trials (published between 2006 and
2018) to assess the efficacy and safety of cannabis-based
medicines as a treatment of mental disorders.

Methods
This systematic review followed guidance published by the
Centre for Reviews and Dissemination and the Cochrane
Collaboration [29]. The study protocol is registered with the
Centre for Reviews and Dissemination at the University of
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York (UK): http://www.crd.york.ac.uk/prospe ro/Displa yPDF
.php?ID=CRD42016053592. This work is part of a large
cannabis expertise on potential and risks of cannabinoids
[31] commissioned by the German Ministry of Health.

Eligibility criteria
We searched for systematic reviews (SR) and randomizedcontrolled trials (RCTs) testing the efficacy and safety of
medical cannabis (with or without additional medication
and psychotherapy) for the treatment of mental disorders.
Studies published in English or German language in the past
decade were considered.

Information sources
The data bases PsycINFO, Medline, PubMed, Embase, and
the Cochrane Library were used. Hand searches were conducted, researchers in this field were contacted. Reference
lists of included studies were screened. Search results and
full-text articles were independently assessed by 2 reviewers; disagreements were resolved by consensus or referral
to a third reviewer.

Search
Based on the clinical research questions, we developed three
detailed search strategies for identifying studies. Medical
subject headings (“mesh-Terms”; U.S. National Library of
Medicine 2017 https://www.nlm.nih.gov/mesh/) were used
to build and pilot test search strings, which were finally
adapted to the different data bases (Table 1).

Study selection
The search process was documented in a priori defined
research protocols. The study selection process (i.e., screening, eligibility, inclusion in review) was documented in
PRISMA flow-charts [56] (Figs. 1, 2, 3). References are
archived in EndNoteTM (EndNote X8, Clarivate Analytics).

Data collection process and data items
Titles and abstracts of studies retrieved using the search
strategies were screened independently by two researchers
to identify studies which potentially meet the inclusion
criteria. The full text of these potentially eligible studies
was assessed for eligibility. A standardized form was used
to extract data from the included studies for assessment
of study quality and evidence synthesis according to the
PICO scheme (i.e., baseline characteristics of patients,
interventions, comparisons and outcomes). Whereever

Fig. 1  Literature search of systematic reviews (SR) (#Search
1)

Identification
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Records identified through
database searching
(n = 469)

Additional records identified through
other sources
(n = 18)

Screening

Records after duplicates removed
(n = 282)

Records screened
(n = 282)

Included

Eligibility

Full-text articles assessed
for eligibility
(n = 33)

Records excluded
(n = 249)

Full-text articles excluded,
with reasons (n = 31)
No systematic review (1)
In other studies included (3)
Insufficient quality (1)
Not meeting criteria (26)

Studies included
(n = 2)
1 SR:
1 SR:

possible, the journal article was used as the primary publication because it had been peer reviewed.

Alzheimer`s disease (1 RCT)
Schizophrenia (2 RCTs)
Social Anxiety Disorder (1 RCT),
Tourette`s Syndrom (2 RCTs)

Outcome measures

Participants

Primary outcome was the efficacy of medical cannabinoids
for the treatment of any mental disorder. Secondary outcomes were tolerability and safety of medical cannabinoids.

Studies were included if they reported diagnostic criteria
of mental disorders [3, 4, 93].

Risk‑of‑bias assessment and level of evidence

Interventions
Experimental condition: CB1 receptor agonists (dronabinol, nabilone, nabiximols or THC), CB1 receptor antagonists/inverse agonists (rimonabant, drinabant), cannabinoid modulators (cannabidiol) or any other cannabinoid.
Control condition: placebo and/or other medication and/
or psychotherapy and/or any other intervention different
from the experimental condition.

Qualitative ratings of the selected studies were conducted by
using standardized protocols and tools. Systematic reviews
were assessed with the Cochrane risk-of-bias tool (http://
www.riskof bias. info/). RCTs were assessed for methodological quality using the SIGN-checklist [76]. Data extraction
and risk-of-bias assessment were performed independently
by 2 reviewers; disagreements were resolved by a third
reviewer. Each study received a level of evidence, based
on study type and quality [65]. All documents are available
upon request.
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Synthesis of results

Participants

This systematic review applies a qualitative data synthesis
approach. Due to high heterogeneity of primary outcome
measures in the identified studies, no aggregated data analysis was possible. The study results were interpreted with
respect to their sample size, level of evidence, risk of bias
and level of heterogeneity/homogeneity.

Randomized-controlled trials assessed the following fully
diagnosed mental disorders: Alzheimer`s disorder/dementia (4 RCTs), substance use disorders [opioid dependence
(2 RCTs); cannabis use disorder (5 RCTs)], psychoses/
schizophrenia (8 RCTs), generalized social phobia (1 RCT),
posttraumatic stress disorder (1 RCT), anorexia nervosa (1
RCT), Tourette`s disorder (2 RCTs), attention-deficit hyperactivity disorder (1 RCT).

Results

Types of interventions and comparisons

Study selection

The RCTs tested CB1 receptor agonists [dronabinol (6
RCTs), nabiximols (4 RCTs), THC (5 RCTs), nabilone (1
RCTs), CB1 receptor antagonists/inverse agonists [rimonabant (2 RCTs), drinabant (1 RCTs)] or cannabinoid modulators [cannabidiol (CBD) (6 RCTs)]. In many studies
cannabis-based medicines were given as add-on to standard
medication and psychotherapy.

Fig. 2  Updated search of
systematic reviews (SR) and
randomized-controlled trials
(RCT) (#Search 2)

Identification

The three searches resulted in 1031 screened records. 4
systematic reviews (of 11 RCTs) and 14 additional RCTs
were included (PRISMA flow-charts, Figs. 1, 2, 3). The total
number of study participants covered in this review is 1629.
A reference list of excluded studies is available on request.

Records identified through
database searching
(n = 417)

Additional records identified through
other sources
(n =0)

Included

Eligibility

Screening

Records after duplicates removed
(n = 260)
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Records screened
(n =260)

Full-text articles assessed
for eligibility
(n =11)

Studies included
(n = 1)
1 RCT: Cannabis Use Disorders

Records excluded
(n = 249)

Full-text articles excluded,
with reasons (n = 10)
No systematic review (5)
In other studies included (2)
Insufficient quality (2)
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Records identified through
database searching
(n = 145)

Eligibility

Additional records identified through
other sources
(n = 7)

Records after duplicates removed
(n = 106)

Records screened
(n =106)

Screening

Identification

Fig. 3  De novo research of
systematic reviews (SRs) and
randomized-controlled trials
(RCTs)

91

Full-text articles assessed
for eligibility
(n = 39)

Records excluded
(n = 67)

Full-text articles excluded,
with reasons
(n = 24)
No SR or RCT (13)
Newer version included (3)
In other studies included (3)
In global search included (2)
Insufficient quality (3)

Included

Studies included
(n = 15)
1 SR:
1 SR:
3 RCTs:
4 RCTs:
2 RCTs:
2 RCTs:
1 RCT:
1 RCT:

Schizophrenia (4 RCTs)
Anorexia Nervosa (1 RCT)
Alzheimer`s Disease
Cannabis Use Disorder
Opioid Dependence
Schizophrenia
Posttraumatic Stress Disorder
Attention-Deficit Hyperactivity

Table 1  Search process, medical subject headings (MeSH)
Search process

MeSH-terms and search setting

Search 1 (2006–2016)
Search 2 (2014–2016)

Cannabis OR cannabinoid* OR hemp OR hanf (ti, ab) OR 2) Mariuana OR Marihuana OR Marijuana (ti, ab)
Medical marihuana OR medical marijuana OR medical mariuana OR medical cannabis OR pharmaceutical
marihuana OR pharmaceutical marijuana OR pharmaceutical mariuana OR pharmaceutical cannabis (ti,
ab)
Medical Marijuana OR Cannabinoids OR Cannabinol OR Cannabidiol OR Dronabinol (all fields), (2)
Mental Disorders OR Psychotic Disorders OR Schizophrenia OR Depression OR Depressive Disorder OR
Dysthymic Disorder OR Bipolar Disorder OR Anxiety Disorders OR Stress Disorders OR Post-Traumatic
OR Obsessive–Compulsive Disorder OR Tourette Syndrome OR Sleep Wake Disorders OR Alzheimer
Disease OR Anorexia Nervosa OR Substance-Related Disorders (all fields) (3) 1 AND 2 (4) Limit 3 to
((human AND (meta-analysis or “systematic review”)) OR (human and randomized controlled trial)) AND
(English or German)

Search 3 (–2018)

Results of individual studies
Dementia (F0 ICD-10) 1 SR [59] of 1 RCT and 3 additional RCTs were identified [1, 82–85]. Volicer et al. [85]

found positive effects on mean weight gain in both groups
(dronabinol–placebo group by 3.95 kg, placebo–dronabinol
group: by 3.13 kg) with a pronounced effect of dronabinol
compared to placebo (p = 0.017) (Table 2). A reduction in
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N

n* = 1 RCT
(cross-over
design)
n** = 51

n* = 2 RCTs
(1 parallel
group, 1
cross-over
design)
n** = 71

n* = 4 RCTs
n** = 765

n* = 1 RCT
n** = 24

Study
type

SR/MA

SR/MA

SR

SR

References

Mucke
et al. [59],
Volicer
et al. [85]
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Whiting
et al. [90],
Leweke
et al. [46]a,
University
of Cologne
(2008)a

Leweke et al.
[45], Meltzer et al.
[55], Boggs
et al. [15],
Sanofi [74],
Bisogno
et al. [13]

Whiting
et al. [90],
Bergamaschi [11]

Intervention

n.a.

n.a.

Placebo
(n = 12);
healthy
controls
(n = 12)

CBD (single
Never-treated
dosage of
patients with
600 mg)
Generalized
Social Anxiety
Disorder (SCIDCV)

n.a.

n.a.

FU

Placebo (n*
= 3)
Amisulpride
(n* = 1)

Placebo and
amisulpride (max
800 mg/
day)

Placebo

Comparison

Schizophrenia or Rimonabant
(20 mg/d)
psychotic disorders (any diag- AVE1625,
cannabidiol
nostic criteria)
(dosages from
600 mg/d to
800 mg/d)

Dronabinol
Dementia-type
(2 × 2.5 mg/d)
Alzheimer
(DSM-III-R,
NINCDS-ADRA
Alzheimer’s
Criteria)
CBD max
Schizophrenia
(acute paranoid) 800 mg/
day (n* = 1)
[DSM-IV, ≥ 36
(duration: 6
scores in Brief
wks.), CBD
Psychiatric Ratmax 600 mg/
ing Scale]
day (n* = 1)
(duration: 4
wks.)

Patient characteristics

Table 2  Systematic reviews (n = 4) of RCTs (n = 11)* (n = 917 participants)
Source of funding

None
Primary outcomes
change in body
weight, caloric
intake, mood
changes adverse
events
Swiss Federal
Primary outcomes
Office of Public
Changes on Brief
Health (FOPH),
Psychiatric Rating
grant agreement
Scale
14.001443/204.
Changes on Positive
0001/-1257
and Negative Syndrome Scale
Secondary outcomes
Improvement of
≥ 20%, negative
side effects
Stanley Medical
Primary outcomes
Brief Psychiatric Rat- Research Institute
(08TGF-1257),
ing scale
European ComPositive and Negative
mission (EU
Syndrome Scale
FP7 HEALTHF2-2010-242114
- OPTiMiSE),
German Federal
Ministry of Education and Research
(01EE1407A)
Swiss Federal
Primary outcomes
Office of Public
Subjective ratings
Health (FOPH),
on the Visual Anagrant agreement
logue Mood Scale
14.001443/204.
and Negative
0001/-1257 Swiss
Self-Statement scale
Federal Office of
Secondary outcomes
Public Health
Physiological meas(FOPH), grant agreeures (blood presment 14.001443/204.
sure, heart rate, and
0001/-1257
skin conductance),
adverse effects

Outcomes

RCT was judged at
“high risk of bias”
(GRADE)
Small sample size

1

Low

RCTs were judged at 1
“high risk of bias”
(GRADE)
Low number of
patients
No meta-analysis
possible
Both trials allowed
benzodiazepines
One RCT is unpublished
2
Review does not
assess risk of bias
or methodological
quality of included
studies

Low

High

Low

LoE ROBIS
1

Only one RCT
included in SR
Small sample size
Low level of evidence of RCT

Comments
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n* = 2 RCTs
n** = 36

n* = 1 RCT
n** = 24

SR

Whiting
et al. [90],
MullerVahl et al.
[59–62]

Hay et al. [28] SR
Andries et al.
[5, 6]

Comparison

Placebo

Single dosage of Placebo
THC (2.5 mg
or 5 mg max.
10 mg/d)
THC (max
10 mg/d)
(duration: 6
wks.)

Intervention

Anorexia nervosa Dronabinol
(2 × 2.5 mg/d)
(DSM-IV)
(duration 4
for at least 5 years
wks.)

Therapy-resistant
Tourette Syndrome
(DSM-III-R)

Patient characteristics

n.a.

n.a.

FU

Primary outcome
Weight
Secondary outcome
Eating-Disorder
Inventory, physical
activity, adverse
events

Primary outcomes
Tourette Syndrome
Symptoms List,
Shapiro Tourette
Syndrome Severity
Scale, Yale Global
Tic Severity Scale,
Tourette, other
assessment instruments, and adverse
events

Outcomes

None

RCTs were judged at 1
“high risk of bias”
(GRADE)
Small sample size in
addition to a large
number of scores
and subscores
tested
Lack of statistical
power
Inclusion of
unmedicated and
medicated patients
2
-Intervention and
placebo were
added to usual care
(psychotherapy
and other psychotropic medication)
Swiss Federal
Office of Public
Health (FOPH),
grant agreement
14.001443/204.
0001/-1257

High

Low

LoE ROBIS

Comments

Source of funding

a

Leweke et al. [46] and University of cologne [81] are included in Whiting et al. [90] and Leweke et al. [46], trials and participants are only counted once

RCT = randomized-controlled trial, n** = number of included participants, DSM-III-TR = Diagnostic and Statistical Manual of Mental Disorders (DSM) (third edition), DSM-IV = Diagnostic
and Statistical Manual of Mental Disorders (DSM) (fourth edition), DSM-5 = Diagnostic and Statistical Manual of Mental Disorders (DSM) (fifth edition), NINCDS-ADRA Alzheimer’s Criteria = criteria proposed in 1984 by the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association, FU = followup assessment, mg/d = milligram per day, wks = weeks, n.a. = not available, CAPS = Clinician-Administered Posttraumatic Stress Disorders Scale, LoE = level of evidence (according to Oxford
Centre of Evidence-based Medicine 2011) (range: 1 (“highest” – 5 (“lowest”)), SIGN = Methodology Checklist 2 of Controlled Trials: High quality (++), acceptable quality (+), low quality
(−), unacceptable – reject 0

N

Study
type

References

Table 2  (continued)
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negative affect (anger, anxiety and sadness) was detected
during the treatment with dronabinol, which persisted during the episode following the treatment with dronabinol
(ANOVA: F(order × treatment) = 2.78, df = 1, 143, p = 0,12). No
effects were found for caloric intake. Three patients dropped
out of the study [adverse effects (n = 1), severe infections
(n = 2), myocardial infarction during the placebo phase
(n = 1)]. In a multi-centered RCT (Table 3) van den Elsen
et al. [82] reported that THC did not reduce neuropsychiatric
symptoms compared to placebo (block 1–3: 1.8, 97.5% CI
− 2.1 to 5.8; block 4–6: − 2.8, 97.5%CI − 7.4 to 1.8). Psychiatric symptoms, agitated behavior and caregiver burden
increased in both study arms during the 12 weeks trial. THC
was well tolerated, as assessed by adverse event monitoring,
vital signs and mobility. The incidence of adverse events was
similar between treatment groups. Four non-related serious
adverse events occurred. In a sample of ten patients, Ahmed
et al. [1] reported that THC was rapidly absorbed and had
dose-linear pharmacokinetics with considerable variation.
Pharmacodynamic effects, including adverse events, were
minor. Another RCT with cross-over design [84] tested the
efficacy and safety of low-dose oral THC (3 × 1–5 mg/day,
3 weeks.) or placebo. Neuropsychiatric symptoms were
reduced during both treatment conditions, with no difference between THC and placebo (mean difference NPItotal:
3.2, 95% CI 23.6–10.0). No changes in scores for agitation,
quality of life, or activities of daily living were found. The
number of patients experiencing mild or moderate adverse
events was similar (THC: n = 16, placebo: n = 14; p = 0.36).
No effects on vital signs, weight, or episodic memory were
observed. In all trials, patients could continue their standard
medication. In summary, the studies provide a heterogeneous picture: superior effects (weight gain and reduction in
negative affect) of THC (given in addition to standard treatment and compared to placebo) were only found in one out
of three trials. Adverse effects occurred in all conditions.
Opioid dependence (F11.20 ICD-10) Severity of withdrawal, retention in treatment or safety were assessed in 2
RCTs (3 reports, 70 patients) [12, 37, 48] (Table 3). The
first intervention [12] was dronabinol (titrated to 30 mg/day,
3 weeks) (n = 40) compared to placebo (n = 20). Patients
were stabilized with buprenorphine (2 × 4 mg/day) (day
2) and received naltrexone from day 5 onwards. The study
revealed a significant initial reduction in the severity of
the opioid withdrawal during the initial 8-day detoxification phase for dronabinol (up to 30 mg/day) compared to
placebo (p = 0.006). No significant difference was found in
retention between the groups (35% retained in either group).
The rate of successful induction onto XR-naltrexone did not
differ between dronabinol (66%) and placebo (55%) groups
(χ2 = 1.46, p = 0.23). A high number of AEs (96% vs. 91%)
was reported. They were considered to be consistent with
symptoms of naltrexone-related protracted withdrawal. Jicha
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et al. [37] and Lofwall et al. [48] tested the safety of dronabinol with n = 12 adults physically dependent on short-acting
opioids. Participants were maintained on oral 30 mg oxycodone. The study showed that a higher dosage of dronabinol
(40 mg/day) produced sustained sinus tachycardia accompanied by anxiety and panic necessitating dose reduction
to 30 mg. Compared to placebo, 20 and 30 mg dronabinol
produced significant increases in heart rate beginning 1 h
after drug administration which lasted approximately 2 h
(p < 0.05). Dronabinol 5 and 10 mg produced placebo-like
effects. Altogether, the evidence for the usefulness of dronabinol as adjunct medication in the detoxification of opioiddependent patients is still very small. Only one study shows
a reduction in the severity of the opioid withdrawal in the
initial detoxification phase. The number of reported adverse
events was high in one study (naltrexone-related protracted
withdrawal) while safety concerns were given in the second
study for dronabinol at 20 mg and higher given in combination with oral oxycodone.
Cannabis dependence (F12.2 ICD-10) Craving, withdrawal and abstinence from cannabis were assessed in 5
RCTs (319 participants) in patients with cannabis dependence [2, 42, 43, 79, 80]. Trigo et al. [80] (Table 3) added
nabiximols or placebo to a manualized motivational
enhancement therapy and cognitive behavioral therapy.
Rates of adverse events did not differ between treatment
arms (F1,39= 0.205, ns). There was no significant change
in abstinence rates at trial end. Cannabis use decreased in
either group, without significant differences between treatment conditions (p = 0.179). Nabiximols reduced cannabis craving, but no significant differences between groups
were observed on withdrawal scores. No serious adverse
events were reported. In a previous multi-centered RCT
with cross-over design, Trigo et al. [79] tested the effects
of nabiximols on both craving and withdrawal symptoms
among n = 9/16 non-treatment seeking cannabis-dependent
adults. High fixed doses of nabiximols were well tolerated
and, compared to placebo, significantly reduced symptoms
of cannabis withdrawal during abstinence, but not craving.
Self-titrated doses were lower and showed limited efficacy
compared to high fixed doses. Participants reported a significantly lower “high” following nabiximols or placebo as
compared to treatment as usual conditions. Nausea, diarrhea and sleep disorders were reported, but no serious AEs.
Levin et al. [43] assessed abstinence (= 21 consecutive
days), withdrawal, craving, and adverse events. The intervention was dronabinol (self-titrated up to 3 × 20 mg/day),
lofexidine (self-titrated up to 3 × 0.6 mg/day) or placebo. In
both conditions, patients received cannabis-specific manualized behavioral therapy. The trial found no treatment effect
in achieving abstinence. Drop-out rates were high (48% vs.
42%). More AEs were found in the dronabinol group (e.g.,
dry mouth, intoxication, and hypotension), serious AEs (2

n** = 10

n** = 22

n** = 50

RCT (cross-over
design)

Ahmed et al. [1]

van den Elsen [82] RCT (cross-over
design)

van den Elsen [83] RCT (cross-over
design)

N

Study type

Reference

Intervention

n.a.

2 wks

Placebo
THC (tablets,
Dementia-type
2 × 0.75 mg/d in
Alzheimer
treatment blocks
(according to
1–3, 2 × 1.5 mg/d
NINCDS-ADRA
in blocks 4–6)
or NINCDS(duration: 12
AIREN Alzheiwks.)
mer’s Criteria),
Neuropsychiatric Inventory
score ≥ 10
THC (tablets,
Dementia-type
3 × 1.5 mg/d)
Alzheimer
(duration: 3
(according to
wks.)
NINCDS-ADRA
or NINCDSAIREN Alzheimer’s Criteria),
Neuropsychiatric Inventory
score ≥ 10
Placebo

n.a.

Comparison FU
Placebo

THC (wks. 1–6,
Dementia-type
0.75 mg; wks.
Alzheimer
7–12, 1.5 mg)
(according to
(duration: 12
NINCDS-ADRA
wks.)
or NINCDSAIREN Alzheimer’s Criteria)

Patient characteristics

Table 3  Randomized-controlled trials (n = 14) (n = 658 participants)
Source of funding

Primary outcomes European
Regional
Changes on
Neuropsychiatric Development
Fund, Province
Inventory
Gelderland
Secondary outcomes
Cohen-Mansfield
Agitation Inventory, Zarit Burden Interview,
adverse events
Primary outcomes European
Regional
Neuropsychiatric
Development
Inventory
Fund, Province
Secondary outGelderland
comes
Cohen-Mansfield
Agitation Inventory activities
of daily life
(Barthel Index),
Quality of Life–
Alzheimer’s
Disease Scale,
overall change,
adverse events

Primary outcomes European
Regional
Safety, pharmaDevelopment
codynamics and
Fund, Province
pharmacokinetGelderland
ics

Outcomes

Other psychotropic medication allowed
Patients with
severe aggressive behavior
could not be
included
Planned number
of patients not
enrolled

2

+

+

+

LoE SIGN

Small sample size 2
Fixed and low
dosages
Short intervention
period
Other psychotropic medication allowed
2
Fixed and low
dosages
Short intervention
period
Other psychotropic medication allowed

Comments
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Study type

RCT

RCT

Reference

Allsop et al. [2]

Levin et al. [42]

Table 3  (continued)
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Nabiximols (maxi- Placebo
mum 86.4 mg
THC/80 mg
CBD/d) (duration: 6 days)

Placebo
Dronabinol
(3 × 20 mg/d)
and motivational
enhancement
and cognitive
behavioral/
relapse prevention therapy plus
voucher incentives (duration:
12 wks.)

n** = 156 Cannabis
dependence
(according to
DSM-IV)

n** = 51

Cannabis
dependence
(according to
DSM-IV)

Outcomes

Source of funding

28 days Primary outcomes NHMRC, GW
PharmaceutiSeverity of cannabis withdrawal cals provided
study drugs and
and cravings
placebo
(Cannabis
Withdrawal
Scale), retention
in withdrawal
treatment, and
adverse events.
Secondary
outcomes
Post-withdrawal
cannabis use,
health outcomes,
and psychosocial
outcomes
n.a.
Primary outcomes New York State
Psychiatric
Abstinence
Institute
(defined as no
marijuana use
based on TLFB
self-report) in
the last two
weeks of the
medication
phase
Secondary outcomes
Drop out of treatment, continuous
abstinence, daily
average amount
of cannabis use,
days per week
of cannabis use,
and per-visit
withdrawal discomfort score

Comparison FU

Intervention

Patient characteristics

N
2

+

+

LoE SIGN

2
Individuals who
were stable and
currently being
treated for Axis
I disorders with
pharmacotherapy were not
excluded from
participating

A cognitive
behavioral selfhelp workbook
and standard
detoxification care from
trained nurses
(including
guided psychotherapy) were
also provided

Comments
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Study type

RCT

RCT

RCT

Reference

Levin et al. [43]

Trigo et al. [80]

Trigo et al. [79]

Table 3  (continued)

Placebo

Nabiximols (max.
42 sprays/d),
motivational
enhancement
and cognitive
behavioral
therapy (duration: 12 wks.)
Placebo
Nabiximols
(fixed dose: 4
sprays/h, max.
40 sprays/d, (i.e.,
108 mg THC
and 100 mg
CBD)
self-titrated dose:
as needed, max.
4 sprays/h, 40
sprays/d)

Cannabis
dependence
(according to
DSM-IV)

n** = 16

n** = 40

n.a.

n.a.

n.a.

Comparison FU

Cannabis
dependence
(according to
DSM-IV)

Intervention
Placebo
Dronabinol
(3 × 20 mg/d),
lofexidine
(3 × 0.6 mg/d)
and motivational
enhancement
and cognitive
behavioral/
relapse prevention therapy
(duration: 11
wks.)

Patient characteristics

n** = 122 Cannabis
dependence
(according to
DSM-IV)

N

Source of funding

Primary outcomes NIDA
(P50DA09236,
Consecutive abstiKO2 000465),
nence (21 days
lofexidine and
on Timeline
placebo by US
Followback)
WorldMed
Secondary outcomes
Many other variables (e.g., abstinence during the
last two weeks,
withdrawal,
craving, drop
out of treatment,
adverse events)
Primary outcomes National Institutes
of Health
Tolerability and
(R21DA031906)
abstinence
active and plaSecondary outcebo nabiximols
comes
by GW Pharma
Days and amount
of cannabis use,
withdrawal, and
craving scores
Primary outcomes Canadian Institutes of Health
Withdrawal, cravResearch, active
ing, medication
and placebo
tolerability,
Sativex by GW
serious adverse
Pharma
events
Secondary outcomes
Many other variables (e.g., vital
signs, weight,
sleep, addiction
severity index,
brief symptom
inventory, Timeline Followback
for cannabis,
tobacco, caffeine, alcohol)

Outcomes

2

Small sample size 3
Short duration
Self-reports

Participants
received up to
CDN$ 855 in
compensation
for their time

-

+

+

LoE SIGN

2
No urine screenings
High drop-out rate

Comments
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Study type

RCT

RCT

RCT

RCT

Reference

Bisaga et al. [12]

Jicha et al. [37]

Boggs et al. [16]

McGuire et al.
[51]

Table 3  (continued)
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n** = 43

n** = 36

n** = 12

n** = 60

N

Intervention
Dronabinol
(titrated to
30 mg/d) (duration: 8 wks.)

Dronabinol (up to
30 mg/session
[decreased from
40 mg]) (duration: 12 wks.)
Oral CBD
(600 mg/day)
(duration: 6
weeks)

Oral CBD
(600 mg/day)
(duration: 6
weeks)

Patient characteristics
Opioid dependence (DSM-IV)

Opioid dependence (adults
physically
dependent on
short-acting
opioids)
Chronic schizophrenia (DSMIV)

Chronic schizophrenia (DSMIV)

Placebo

Placebo

Placebo

Placebo

n.a.

n.a.

n.a.

3 wks

Comparison FU
Primary outcomes
Severity of opioid
withdrawal,
retention in
treatment
Secondary outcomes
Hamilton Rating Scale for
Depression, opiate and cannabis
use, craving,
adverse events
Primary outcomes
Heart rate, blood
pressure, pupil
diameter, oxygen
saturation,
respiration rate,
end-tidal CO2
Primary outcomes
Verbal Short-Term
Memory
Secondary outcomes
Overall Cognition
as Measured on
the MATRICS
Consensus Cognitive Battery
Primary outcomes
MATRICS Consensus Cognitive
Battery
Secondary outcomes
Positive and Negative Syndrome
Scale

Outcomes

Comments

Stanley Medical Research
Institute

Yale University

NIDA
(DA033932),
NCATS (UL
TR000117)

Patients were in
stable antipsychotic treatment

2

Small sample size 2
Patients were in
stable antipsychotic treatment

Unclear diagnos- 2
tic assessment of
opioid dependence
Small sample size

+

+

+

+

LoE SIGN

2
Study medicaNIDA (R01
tion included
DA027124, K24
also naltrexone,
DA022412)
buprenorphine
Individuals with
unstable medical
or psychiatric
disorders were
excluded

Source of funding

98
European Archives of Psychiatry and Clinical Neuroscience (2019) 269:87–105

RCT (cross-over
design)

RCT

Jetly et al. [36]

Cooper et al. [18]

n** = 30

n** = 10

N
Primary outcomes Canadian Forces
Surgeon GenCAPS Recurrent
eral’s Health
Distressing
Research
Dreams Item
Program
Secondary outcomes
CAPS Difficulty
Falling or Staying Asleep Item,
Clinical Global
Impression of
Change, PTSD
Dream Rating
Scale, General
Well-Being
Questionnaire
Primary outcomes NIHR, NHS,
Kings College,
Cognitive perEuropean Comformance and
munity, placebo
activity level
and active
(head movemedication by
ments using the
GW Pharma
QbTest)
Secondary outcomes
ADHD and emotional lability
symptoms

Placebo

Attention-deficit Nabiximols (max.
14 spray/d)
hyperactive disorder (combined (duration: 6
wks.)
type) (according
to DSM-5)
n.a.

n.a.

Placebo

Canadian male
military
personnel with
diagnosis of
posttraumatic
stress disorder
(DSM-IV-TR)
(and recurrent distressing
dreams or staying asleep)

Nabilone
tablets (max.
3.0 mg/d), other
medications and
psychotherapy
(duration: 7
wks.)

Source of funding

Outcomes

Comparison FU

Intervention

Patient characteristics

Small sample size 2
Short duration

+

-

LoE SIGN

Very small sample 2
size
Other medications
and psychotherapy
Mentioned ‘modified intent-totreat’

Comments

SR = systematic review, MA = meta-analysis, Trial RCT = randomized-controlled trial, n*=number of included studies, n**=number of included participants, DSM-III-R = Diagnostic and
Statistical Manual of Mental Disorders (DSM) (third edition, revised version), DSM-IV = Diagnostic and Statistical Manual of Mental Disorders (DSM) (fourth edition), DSM-5 = Diagnostic
and Statistical Manual of Mental Disorders (DSM) (fifth edition), NINCDS-ADRA Alzheimer’s Criteria = Criteria proposed in 1984 by the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association, SCID-CV = The Structured Clinical Interview—clinical version, THC = tetrahydrocannabinol; CBD
= cannabidiol, FU = follow-up assessment, mg/d = milligram per day, wks = weeks, n.a.= not available, LoE = level of evidence (according to Oxford Centre of Evidence-based Medicine
2011) (range: 1 (“highest” – 5 (“lowest”)), ROBIS = Risk of bias assessment according to GRADE Working Group grades of evidence: (1) high quality, further research is very unlikely to
change the group’s confidence in the estimate of effect; (2) moderate quality, further research is likely to have an important impact on the group’s confidence in the estimate of effect and may
change the estimate; (3) low quality, further research is very likely to have an important impact on the group’s confidence in the estimate of effect and is likely to change the estimate; (4) very
low quality, the group is very uncertain

Study type

Reference

Table 3  (continued)
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cases) were reported in the placebo lead-out phase. In a previous double-blind RCT, Levin et al. [42] tested dronabinol
(2 × 20 mg/day) or placebo in addition to weekly motivational enhancement and relapse prevention therapy. There
was no significant difference between treatment groups in
the proportion of participants who achieved 2 weeks of
abstinence at the end of the maintenance phase (dronabinol: 17.7%; placebo: 15.6%). Both groups reduced cannabis
use over time (no differences between groups). Treatment
retention was significantly higher at the end of the maintenance phase on dronabinol (77%), compared to placebo
(61%) (p = 0.02). Withdrawal symptoms were significantly
lower on dronabinol than placebo (p = 0.02). Dronabinol
was well-tolerated. Allsop et al. [2] assessed the effects of
nabiximols or placebo combined with standardized psychosocial interventions. Nabiximols significantly reduced the
overall severity of cannabis withdrawal relative to placebo
(p = 0.01), including effects on withdrawal-related irritability, depression, and cannabis cravings. Nabiximols patients
remained longer in treatment during medication use (unadjusted hazard ratio, 3.66 [95% CI, 1.18–11.37]; p = 0.02),
with a number needed to treat of 2.84 to achieve successful
retention in treatment. The frequency (p = 0.59) and severity (p = 0.10) of adverse events did not differ significantly
between groups. Both groups showed reduced cannabis use
at follow-up, with no advantage of nabiximols over placebo
for self-reported cannabis use (p = 0.75), cannabis-related
problems (p = 0.14), or cannabis dependence (p = 0.89). In
sum, existing trials provide a heterogeneous picture of the
effectiveness of dronabinol and nabiximols in the treatment
of cannabis use disorders. Four studies did not find positive effects regarding abstinence or reduction in cannabis
use. Three out of five RCTs showed a significant reduction
of withdrawal symptoms. Two out of three trials indicate
improved craving and one study indicates improved retention
in treatment. Adverse effects were more frequently reported
in the intervention group in two of three studies. Future studies should use consistent outcome variables (e.g., assessment
of abstinence) and treatments (manualized CBT/relapse prevention) in order to provide comparable findings.
Psychoses/Schizophrenia (F20 ICD-10) Two systematic reviews [45, 90] of 6 RCTs [13, 15, 46, 55, 74, 81]
and two new RCTs [16, 51] were found (n = 887 participants). In the studies of Leweke and colleagues individuals
with psychosis received CBD (800 mg/day, 4 weeks) [46]
or CBD (600 mg/day, 2 weeks) [81]. The comparisons
were amisulpride (max 800 mg/day) and placebo, respectively. Primary outcomes were psychiatric symptoms [66]
and positive and negative symptoms [39]. Both studies
found significant improvements vs. baseline on days 14
and 28 for CBD and amisulpride; no difference was found
between groups. The authors reported side effects for all
medications, but the side-effect profile (extrapyramidal
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symptoms, weight gain, prolactin values) was considered superior for CBD vs. amisulpride [46]. McGuire
et al. [51] conducted a double-blind parallel-group trial
where patients with chronic schizophrenia received CBD
(1000 mg/day; n = 43) or placebo (n = 45) add-on to the
existing antipsychotic medication. Participants were
assessed before and after treatment using the Positive
and Negative Syndrome Scale [39], the Global Assessment of Functioning scale (GAF) [40], Brief Assessment of Cognition in Schizophrenia (BACS) [41] and the
improvement and severity scales of the clinical global
impression scale [17] (CGI-I and CGI-S). After 6 weeks
of treatment, compared to the placebo group, the CBD
group had lower levels of positive symptoms (PANSS:
treatment difference = − 1.4, 95% CI = − 2.5, − 0.2) and
were more likely to have been rated as improved (CGI-I:
treatment difference = − 0.5, 95% CI = − 0.8, − 0.1) and as
not severely unwell (CGI-S: treatment difference = − 0.3,
95% CI = − 0.5, 0.0) by the treating clinician. Patients
who received CBD also showed greater improvements
which fell short of statistical significance in cognitive
performance (BACS: treatment difference = 1.31, 95%
CI = − 0.10, 2.72) and in overall functioning (GAF: treatment difference = 3.0, 95% CI = − 0.4, 6.4). CBD was
well tolerated, while rates of adverse events were similar
between the CBD and placebo groups. Boggs et al. [16]
conducted a 6-week parallel-group RCT. The intervention
was a fixed-dose study of oral CBD (600 mg/day) or placebo augmentation in n = 36 stable antipsychotic-treated
patients diagnosed with chronic schizophrenia. This study
compared the cognitive, symptomatic, and side effects
of CBD vs. placebo in a clinical trial. No main effect of
time or drug on MATRICS Consensus Cognitive Battery
[10], but a significant drug × time effect was observed
(p = 0.02). Post hoc analyses revealed that only placebotreated subjects improved over time (p = 0.03). There was
a significant decrease in PANSS total scores over time
(p < 0.0001), but there was no significant drug × time
interaction (p = 0.18). Side effects were similar between
CBD and placebo, with exception being sedation, which
was more prevalent in the CBD group. Overall, CBD was
well tolerated with no worsening of mood, suicidality or
movement side effects. Leweke et al. [45] (LoE: 2; ROBIS:
high) included 3 further published double-blind RCTs (of
unclear risk of bias). The interventions were Rimonabant
[15, 55] and drinabant (AVE1625) [74] compared to placebo (n = 3). The two CB1R antagonists/inverse agonists
tested in schizophrenia had no significant effects on psychopathology and cognition. Rimonabant and drinabant
(AVE1625) were withdrawn from worldwide marketing
due to psychiatric side effects [45]. Altogether, cannabidiol plus existing antipsychotic medication showed beneficial effects. Improvements in psychotic symptoms and
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cognition were not superior to antipsychotic medication
or placebo in 3 studies. More studies with larger sample
sizes are needed to systematically investigate these effects.
Generalized social phobia (ICD 10 F40.11) One systematic review [90] including 1 RCT [11]. This RCT tested the
effects of one experimental session of a simulated public
speaking test on treatment-naive individuals with generalized social anxiety disorder (n = 36). Participants received
either a single dose of CBD (600 mg; n = 12) or placebo
(n = 12). Both groups were compared to healthy controls
(n = 12). Subjective ratings on the Visual Analogue Mood
Scale (VAM) [33, 88] and physiological measures (blood
pressure, heart rate, skin conductance) were measured at
six different time points during the tests. Medication with
CBD significantly reduced anxiety, cognitive impairment
and discomfort in their speech performance, and significantly decreased alert in their anticipatory speech. The placebo group presented higher anxiety, cognitive impairment,
discomfort and alert levels when compared with the control
group. No significant differences were observed between
the CBD group and healthy controls in the negative selfstatement scores, cognitive impairment, discomfort, and
alert factors. The increase in anxiety induced by the public
speaking tests on subjects with generalized social anxiety
disorders was reduced with the use of CBD, resulting in a
similar response as the healthy controls. No adverse effects
were found for CBD. More studies with larger sample sizes
are needed to replicate the results of this study.
Posttraumatic stress disorder (ICD 10 F43.12) One RCT
(n = 10 participants) [36] assessed recurrent distressing
nightmares in a sample of Canadian male military personnel with PTSD (DSM-IV). The intervention was nabilone
(0.5 mg, titrated to the effective dose (nightmare suppression) or reaching a maximum of 3.0 mg/7 weeks). Subjects
were allowed to continue psychotherapy and any other
medication. The mean reduction in nightmares as measured by the CAPS Recurring and Distressing Dream scores
[14] were − 3.6 ± 2.4 and − 1.0 ± 2.1 in the intervention
and control group (p = 0.03). Mean global improvement
as measured by the Clinical Global Impression of Change
(CGI-C) [17] was 1.9 ± 1.1 (i.e., much improved) and
3.2 ± 1.2 (i.e., minimally improved) in the intervention and
control group (p = 0.05). Five out of 10 (50%) were much
improved on nabilone vs. 1 out of 9 (11%) on placebo. For
the General Well-Being Questionnaire [71] improvements
were 20.8 ± 22 and − 0.4 ± 20.6 in the nabilone and placebo
groups, respectively (p = 0.04). No improvement of sleep
intensity and quality was reported. Every second participant reported adverse events (nabilone group: 50%; control
group: 60%). No event was severe nor resulted in a drop-out.
More studies with larger sample sizes are needed to replicate
these study results.
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Anorexia nervosa (ICD 10 F50.0) One systematic
review [28] of 1 RCT [5–7] was found. This study tested
the effects of dronabinol (2 × 2.5 mg/day; 4 weeks) as
add-on to standard psychotherapy and eating management
in a sample of women with severe (> 5 years) anorexia
nervosa (DSM-IV-TR) (n = 25). Primary outcomes were
weight, behaviors and beliefs (Eating-Disorder Inventory
II) [78] as well as physical activity. The trial found weight
gain in both groups, with larger effects in the active treatment group (1 kg) vs placebo (0.34 kg). No changes were
found in the Eating-Disorder Inventory and in the duration of physical activity. Adverse effects were reported
in both groups (no serious adverse effects). More studies with larger sample sizes are needed to replicate these
results.
Attention-deficit hyperactivity disorder (ADHD) (ICD
10 F90) The effects of Nabiximols compared to placebo
were tested in one RCT (n = 30 adults) [18]. Patients currently treated with stimulants were asked to stop their
medication for 1 week before their baseline assessments
and for the duration of the study. Patients on long-acting
medications, such as atomoxetine, were excluded from the
study. The primary outcome was cognitive performance
and activity level; secondary outcomes included ADHD
and emotional lability symptoms. For the primary outcome, no significant difference was found (ITT-analysis)
(Est = − 0.17, 95% CI − 0.40 to 0.07, p = 0.16). For secondary outcomes, improvements in hyperactivity/impulsivity (p = 0.03) and a cognitive measure of inhibition
(p = 0.05) were found, but not in inattention (p = 0.10)
or emotional lability (p = 0.11). Results did not meet
significance following adjustment for multiple testing.
One serious (muscular seizures/spasms) and three mild
adverse events occurred in the active group and one serious adverse event (cardiovascular problems) in the placebo group. More studies with larger sample sizes are
needed to replicate the results of this study.
Tourette’s disorder (ICD 10 F95) One systematic
review [90] identified 2 RCTs (3 reports, n = 36 Patients)
[60–62] in which therapy-resistant Tourette`s disorder
(n = 12/n = 24) were assessed. The interventions were
THC (1 × max. 10 mg) and THC (titrated to 10.0 mg/
day, 6 weeks), respectively. Comparisons were placebos
(identical in taste and appearance). Multiple outcome variables were assessed (e.g., Tourette`s Syndrome Clinical
Global Impressions Scale), Shapiro Tourette-Syndrome
Severity Scale, Yale Global Tic Severity Scale (YGTSS)
[87]. Both studies found improvement in various Tourette-related outcomes, of which not all reached statistical significance. Adverse effects were reported in both
groups (no serious adverse effects). More studies with
larger sample sizes are needed to replicate the results of
these two studies.
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Synthesis of results
Due to a large heterogeneity of patient groups, interventions,
comparisons and outcome criteria, data were not sufficient
to calculate effect sizes and odds ratios.

Discussion
Only recently, cannabis-based medicine was tested more systematically for the treatment of mental disorders. The aim of
this systematic review was to analyze its efficacy, tolerability and safety in patients with a diagnosed mental disorder.
The literature research identified 4 SRs (of 11 RCTs) and
14 additional RCTs. A total of 1629 patients was examined,
meeting criteria of 9 classified diagnoses of mental disorders
(DSM-III-R, DSM-IV, DSM-5). Across studies, methodological limitations reduced the confidence in the evidence
for several reasons: (1) for most indications, only single
RCTs with small sample sizes (e.g., general social anxiety
disorder, attention-deficit hyperactivity disorder) have been
published. (2) In cases where more studies are available,
results were mixed (e.g., dementia, cannabis use disorders)
or did not consistently reach statistical significance (e.g.,
schizophrenia). A large variety of outcome variables were
used and they were not comparable across studies.
The scientific literature shows, that among all cannabisbased medicines, THC-based preparations have been tested
most frequently as treatment for mental disorders: Nabiximols (4 RCTs) [2, 18, 79, 80], dronabinol (6 RCTs) [5–7,
12, 42, 43, 48, 85], THC (5 RCTs) [1, 60–62, 82, 83], and
nabilone [36]. All trials were placebo-controlled; other
medication (e.g., benzodiazepines) and psychotherapy were
available in most studies.
The largest number of controlled studies (7 RCTs) and
thus best evidence available, is for THC-based medicine
(nabiximols, dronabinol) as an adjunct to other interventions in the treatment of substance use disorders (cannabis dependence, opioid dependence). In cannabis dependent patients, a reduction of cannabis withdrawal symptoms
was found in 3 RCTs [2, 42, 79], but not found in 2 studies
[43, 80]. Two out of three trials reported improved craving
and one study indicates improved retention in treatment.
Significant effects on abstinence or a reduction in substance
use were not found between intervention and comparison
groups. Adverse effects were more frequently reported in
the intervention group in two of three studies. Future studies
should use consistent outcome variables (e.g., assessment of
abstinence) and treatments (manualized CBT/relapse prevention) to provide comparable findings. Among opioid dependent patients, a reduction in the severity of opioid withdrawal
was reported in one study [12]. The evidence of THC-based
preparations in the treatment of further mental disorders is
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also small, the effects are mixed. In Alzheimer`s disease
results are inconsistent for the improvement of neuropsychiatric symptoms, mood and agitation in patients (3 RCTs)
[82, 83, 85]. A consistent improvement of tics and behavioral problems was found in 2 studies including patients with
therapy-resistant Tourette`s disorder. Not all results reached
statistical significance [60–62]. For all other mental disorders, only single studies are available regarding the efficacy
of THC-based medicine in these conditions. The reported
therapeutic benefits in primary outcomes are: weight gain
in patients with therapy-resistant anorexia nervosa (1 RCT)
[5–7], improvement of nightmares and well-being in patients
with posttraumatic stress disorder (1 RCT) [36]. In patients
with attention-deficit hyperactivity disorder improvement in
cognition and activity level did not reach statistical significance (1 RCT) [18]. Adverse events occurred in all studies,
with no difference between groups. However, safety concerns appeared during opioid withdrawal for dronabinol at
20 mg and higher [12].
Cannabidiol as a treatment of mental disorders was tested
in 6 RCTs. Most data is available for patients with psychoses and schizophrenia. Cannabidiol (CBD) plus existing
antipsychotic medication was associated with significantly
lower levels of positive symptoms compared with the placebo group in 1 RCT [51]. Three further RCTs also found
improvements in both psychotic symptoms and cognition,
which fell short of statistical significance if compared to
antipsychotic medication [46] or placebo [16, 81]. Positive
anxiolytic effects of CBD were shown in patients with generalized social anxiety compared to a placebo group and
healthy controls (1 RCT) [11]. No adverse effects have been
reported for cannabidiol as treatment for mental disorders.
Other cannabis-based medicines were rimonabant and
drinabant, which have been tested in 3 RCTs for the treatment of schizophrenia [15, 55, 74]. These studies found no
benefits on cognition and psychiatric symptoms. Due to serious adverse effects, rimonabant and drinabant were withdrawn from the market.
In summary, the evidence for efficacy and safety of cannabis-based medicines as a treatment for mental disorders
is still small. Reported improvements were mostly assessed
in single RCTs with small sample sizes. In order to get a
clearer picture of potential therapeutic effects, to reveal differential indications (which group of patients is most likely
to benefit from cannabis preparations) and to allow a generalization towards naturalistic samples of patients, more clinical research of high methodological quality is needed. The
required studies should be multi-centered, randomized and
controlled, including large samples sizes. The currently
existing trials generally tested cannabis-based medication for
a few days up to several weeks. No follow-up assessments
were conducted. Long-term data, however, are essential to
get information on optimal treatment duration, sustained
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cannabinoid effects (e.g., tolerance, symptoms of withdrawal, cognition, quality of life, level of functioning) and
safety. Consistent outcome measures (e.g., disorder remission, change in symptom severity, hospitalization, patient
or care person’s perception of improvement) should be used
to assess the efficacy of cannabis medicine. Furthermore,
to assess the potential of cannabis-based medicine in comparison to existing treatment options, future studies should
have active control groups such as first-line pharmacological
treatments (e.g., antidepressants, antipsychotic medication)
and psychosocial treatments (e.g., manualized cognitive
behavioral therapy) as comparisons.

Conclusion
THC- and CBD-based medicines were associated with
improvements of several symptoms of mental disorders, but
not with remission. Side effects can occur, but severe AEs
were mentioned in single cases only. The overall confidence
in the evidence is low. To provide reliable treatment recommendations, more high-quality RCTs with larger sample
sizes are requested.
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ABSTRACT

KEYWORDS

ADHD is a disability characterised by hyperactivity, impulsivity and
diﬃculties maintaining attention. Despite extensive research on
ADHD, the eﬀects of existing treatments are moderate and inconsistent. Knowledge regarding children’s and adolescents’ everyday
experiences of Attention Deﬁcit Hyperactivity Disorder (ADHD)
and their understanding of these experiences is valuable for the
further development of interventions. The aim of the following
study was to systematically search for and review qualitative
research on children’s and adolescents’ everyday experiences
and understanding of their ADHD, and to suggest an integrative
synthesis of the results. In total, 16 published and unpublished
qualitative studies on the subject were identiﬁed. The analysis
identiﬁed four categories: (1) experiences related to one’s body
and psychological abilities: lack of control, having diﬃculties, and
the biological determination of these experiences; (2) ambivalent
experiences related to one’s own psychological needs: a need to
adjust oneself and a need to be accepted as ‘who I am’; (3)
ambivalent experience related to social others: demands and
expectations are a problem, experiencing lack of belonging and
stigma, but also receiving help from close social others; and (4)
experiences related to the formation of personal identity. Erikson’s
psychosocial theory of personal identity is suggested for an understanding of the results.

ADHD; adolescents; identity
formation; lived experience;
qualitative meta-synthesis;
qualitative research

Introduction
Attention Deﬁcit Hyperactivity Disorder (ADHD) is a diagnosis characterised by severe
diﬃculties maintaining attention, coupled with impulsivity and hyperactivity (American
Psychiatric Association, 2013). Other related secondary symptoms of ADHD may be
social, emotional and learning impairments (Wehmeier, Schacht, & Barkley, 2010), and
comorbidity with psychiatric disorders such as disruptive behavioural disorders, depression and anxiety disorders is relatively high (Pliszka, 2003). The worldwide prevalence of
ADHD among children and adolescents is estimated to be three to seven per cent
(Rohde & Polanczyk, 2007), with two to nine times higher prevalence among boys
than girls (American Psychiatric Association. DSM-5 Task Force, 2013).
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There is relatively strong consensus in the scientiﬁc community that ADHD is biological in nature (Barkley, 2002; Houghton, 2006). However, some scholars suggest an
integrative approach for the aetiology of ADHD, emphasising the need for the inclusion
of social and cultural factors (Singh, 2002).
The treatment of ADHD includes pharmacological treatments (Reichow, Volkmar, &
Bloch, 2013) and psychosocial interventions such as cognitive therapy (Cortese et al.,
2015), behavioural therapy (Daley et al., 2014) and parental training (Zwi, Jones,
Thorgaard, York, & Dennis, 2011). Generally, the eﬀects of existing treatments are
moderate and inconsistent (Chan, Fogler, & Hammerness, 2016; Fabiano, Schatz, Aloe,
Chacko, & Chronis-Tuscano, 2015; Prasad et al., 2013), and the predictors of treatment
response remain largely unknown (Warikoo & Faraone, 2013). Due to the moderate and
inconsistent eﬀect of suggested treatments, there is a need for further development of
interventions that will help children and adolescents with the disorder.
In order to develop eﬀective interventions, several researchers underscore the need for
knowledge concerning children’s own experiences and understanding of their life (Mason
& Watson, 2014; Soﬀer & Ben-Arieh, 2014). According to this perspective, research in which
children are the source of information about their life has high methodological value, as it
contributes ﬁrst-hand contextual information about the child’s experience, knowledge
which is valuable from a clinical perspective (Ben-Arieh, 2005).
Lately, numerous qualitative studies have been conducted in order to understand
children’s perception and understanding of their ADHD. Qualitative research methods
allow for an open-ended exploration of the complexity of experiences, but also enable
us to understand the actual manifestation of children’s behaviours in everyday situations
and the contextual aspects related to these behaviours (Saini & Shlonsky, 2012). Thus,
the purpose of this paper is to systematically search for and identify existing qualitative
studies on the subject and to suggest an integration of their ﬁndings. The intended
result of such integration would be to make sense of the available literature, to provide
a broader, more context-sensitive and integrative understanding of how children and
adolescents with ADHD experience their ADHD in everyday life and how they perceive
these experiences.

Method
Study Design
The method that was used as a guide for the synthesis of the qualitative studies is the
one suggested by Sandelowski and Barroso (2007). This broadly used method in the
context of health-care research (Saini & Shlonsky, 2012) aims to systematically review
and integrate the ﬁndings from various qualitative research reports and to suggest an
understanding of the phenomenon in a manner entailing more than merely the sum of
all the studies’ results (Sandelowski & Barroso, 2007). The method consists of three
stages: ﬁrstly, a systematic search for and retrieval of qualitative research reports;
secondly, a critical appraisal of the identiﬁed reports according to inclusion criteria;
and thirdly, an interpretative integration of the ﬁndings of those studies regarded as
eligible by creating a categorisation of these ﬁndings.
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Systematic Search for and Retrieval of Research Reports
The inclusion criteria (see Table 1) were deﬁned as studies on children’s and adolescents’
experiences and understanding of their ADHD, whereby qualitative methods were used
for collecting and analysing data. The children and adolescents, diagnosed with ADHD,
had to be under 19 years of age at the time the study was conducted. A systematic
search in 15 electronic bibliographic databases was performed in order to ﬁnd research
relevant to the aim of the study (see Figure 1). With the intention of ﬁnding a wide
sample of reports, the search included peer-reviewed published articles as well as
unpublished doctoral dissertations. The reason for the inclusion of doctoral-level theses
in the search is that they are often an important source of knowledge in the area of
health research (Olsson, Sundell, & Olsson, 2016), and are generally of satisfactory
scientiﬁc quality as they are reviewed and assessed by an examination committee
(Holbrook, Bourke, Lovat, & Dally, 2004).
The parameters that were set in order to ﬁnd studies regarding children were:
‘Children’ OR ‘Teenagers’ OR ‘Adolescence’ OR ‘Youth’ OR ‘Teens’. The search parameters
that were set for ADHD were: ‘ADHD’ OR ‘Attention Deﬁcit Hyperactivity Disorder’ OR
‘Attention deﬁcit’ OR ‘Hyperactivity disorder’. Following the recommendations of
Sandelowski and Barroso (2007), the methodological parameters that were set in order
to ﬁnd qualitative studies were: ‘Constant comparison analysis’ OR ‘Content analysis’ OR
‘Descriptive study’ OR ‘Discourse analysis’ OR ‘Ethnography’ OR ‘Exploratory analysis’ OR
‘Field observation’ OR ‘Field study’ OR ‘Focus group’ OR ‘Grounded theory’
OR ‘Hermeneutic’ OR ‘Interview study’ OR ‘Interpretative Phenomenological Analysis’
OR ‘Narrative’ OR ‘Naturalistic’ OR ‘Participant observation’ OR ‘Phenomenology’ OR
‘Qualitative methods’ OR ‘Qualitative research’ OR ‘Semiotics’ OR ‘Thematic analysis’.
The search was deﬁned to look for the parameters in the studies’ abstracts. No
temporal parameters were set besides the endpoint of the search process, which was
April 2017. Due to practical restraints, the search for studies was limited to those that
were written in English. The search process was undertaken with continuing consultation with a reference librarian.

Critical Appraisal of Studies
The critical appraisal of the studies consisted of two stages. In the ﬁrst stage, in order to
determine whether the report met the inclusion criteria, the titles, and if necessary the
abstracts as well, were read and evaluated to determine overall relevance. Articles deemed
relevant according to the inclusion criteria were exported to the reference management
software Refworks©. Duplicate studies were identiﬁed by the software. Subsequently, the
selected articles were closely read in their entirety to determine their relevance, again
Table 1. Inclusion criteria for studies in the meta-synthesis.
1.
2.
3.
4.
5.
6.

Children diagnosed with ADHD
Participants were aged 19 years and under at the time the study was conducted
Children were the only source of the collected and analysed data
The methods used for collecting and analysing data were qualitative
Peer-reviewed studies or studies at a doctoral level
Studies were written in English
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Records identified through database search:
Sociology source ultimate (N=17)
Academic search premier (N=62)
Cumulative Index to Nursing and Allied Health Literature (CINAHL) (N=60)
Educational Resources Information Center (ERIC) (N=26)
International bibliography of the social sciences (IBSS) (N=9)
MEDLINE (N=140)
Networked digital library of theses and dissertations (NDLTD) (N=94)
ProQuest dissertations & theses (N=158)
PsycARTICLES (N=6)
PsycINFO (N=223)
PubMed (N=172)
Scopus (N=223)
Social services abstracts (N= 16)
Web of science (*terms were searched in articles´ topic) (N=427)
Sociological abstracts (N=21)
Total Records N=1654

Exclusion due to duplicates
(N=56)
Record after duplicates
removed N=1598
Records excluded by title
N= 1263
Records excluded by
abstract N=254
Full-text articles assessed for
eligibility N=81
Full-text articles excluded
for not meeting inclusion
criteria N=65

Studies included in qualitative
synthesis N=16

Figure 1. A PRISMA diagram showing the article screening process.

according to the inclusion criteria. At the end of this stage, an assembly of studies to be
included in the meta-synthesis was completed. In the second stage of the critical appraisal,
a cross-study tabular display with information from each study regarding diﬀerent aspects
of the study was constructed. These aspects were: location of the study, purposes and
questions, characteristics of participants, conceptual and theoretical frameworks, methods
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for collecting and analysing data, and the study’s ﬁndings. This summary of research
characteristics enabled increased comprehension of each individual study and made it
easier to compare between the studies and search for patterns. To ensure validity of critical
appraisal, continuous consultation was undertaken with a researcher supervisor with extensive experience in qualitative research.
Considering the lack of agreement regarding quality assessment of qualitative
research and the intra-reviewer inconsistency related to the use of such assessments
(Mays & Pope, 2000), no critical appraisal of research quality was applied. In line with the
method suggested by Sandelowski and Barroso (2007), the critical appraisal of studies
presented here ‘emphasizes diﬀerences in kind between qualitative ﬁndings as presented
in research reports, not diﬀerences in quality between qualitative studies’ (p. 138).

Classifying Studies’ Findings: Identifying Categories and Interpretative
Integration
The purpose of this stage of the analysis was to inductively identify categories and
underlying conceptual relationships between themes that were found in the diﬀerent
studies. The classiﬁcation of themes was done based on semantic relationships between
them, such as ‘X is a type of Y’, ‘X is a reason for doing Y’, ‘X is a consequence of Y’ and ‘X
is a part of Y’. In the taxonomic analysis, it was not the prevalence of the appearance of
a theme that was signiﬁcant but rather the theme’s contribution to the conceptual
understanding of the categories and the relations between them.
The interpretative integration aimed to suggest a comprehensive understanding of
the categories identiﬁed through the taxonomy analysis, and how the diﬀerent categories may be related to each other. To ensure validity of the suggested categories and
the interpretative synthesis, internal peer reviews were applied during the integration
procedure. These peer-review procedures were carried out in the form of three seminars,
at which the diﬀerent possible interpretations of the data as well as the validity of these
interpretations were discussed. Internal peer reviewers were both experts in research
methodology and individuals with clinical knowledge in the subject area.

Ethical Approval
All studies included in the synthesis had been approved by an ethics committee. Ethical
approval for the present study was not required, as it involved the synthesis of existing
literature based on studies conducted with ethical approval.

Results
The systematic search for studies (see Figure 1) generated 1,654 articles, and exclusion
due to duplication and the initial screening of titles and abstracts resulted in a remaining
81 articles. These articles were read in their entirety and assessed for eligibility, resulting
in a total of 16 articles, which were used in the meta-synthesis. Critical appraisal of these
16 studies included in the meta-synthesis (see Table 2) showed that 12 were published,
peer-reviewed articles, and four were unpublished doctoral dissertations. Most studies
were conducted in the UK (44%) and in the US (18%), and the majority used semi-

A mixture of oral, written and
artistic contributions was
collected.
No method of analysis is
given.
Semi-structured interviews.
Phenomenological
Hermeneutic analysis.

To study the meaning and
Semi-structured interviews.
experience of ADHD from
Grounded theory.
young people’s perspectives
with focus on social context.

Gallichan and
Curle (2008).
UK

#4

#3

Brady (2014). UK To study children’s
understanding and
experiences of ADHD, and
their health and illness
experiences
Friio (1998).
To study the experiences of
Canada
adolescents diagnosed with
ADHD

Aim
Design and data analysis
To study children’s perceptions Mixture of semi-structured
of their ADHD and
interviews and drawings.
medication
Grounded theory.

#2

#1

Study and
location
Bradley (2009).
UK

N = 12: 10 boys, 2 girls, 10–17 years of age.
All white British. 5 children attending
mainstream schools without extra support,
7 children having received special support
at school. 10 taking medication.

N = 6: 5 boys, 1 girl, 14–19 years of age. 4
attending regular high schools and 2
attending special schools. 3 taking
medication regularly.

N = 7: 6 boys, 1 girl, 6–15 years of age. 4
White British, 1 North American, 1 Black
British.

Sample characteristics
N = 5: all boys, 10–13 years of age. All
attending mainstream schools. All taking
medication.

Themes ﬁndings

●

●

●
●

●

●

●

(Continued)

tions were unrealistic. Teachers underestimated the participants’ needs and
diﬃculties.
Not having a ‘safe place’, a place to ﬁnd
love, comfort, acceptance, and assistance.
Feeling like unconventional ‘square pegs’
attempting to ﬁt into the ‘round holes’ of
conventional society.
Lack of control when terms were deﬁned
by others.
Negative sense of self in relation to others.
Making sense of their own situation and
behaviour.
Diﬀerent ways of adapting, such as medication and coping strategies.
Adaption of the environment helps.

● Lacking control over one’s body.
● Having a diﬀerent sense of hearing.
● Rejection by teachers: teachers’ expecta-

mers, making choices and accepting
responsibility.

● Children were active mental health consu-

are related and not related to ADHD.

● Self-identity: a mixture of elements which

biology.

● ADHD as a permanent condition in their

Medication as an external locus of control.

● Lack of control over own behaviour.

anger in relation to ADHD.

● Emotional ADHD: children’s expression of

Table 2. Summary of papers included in meta-synthesis by aims, methodological design, data analysis, participants, and results.
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#7

Hallberg,
To study how teenagers with
Klingberg,
ADHD describe their daily
Setsaa, and
lives, the diagnosis and
Moller (2010).
treatment.
Sweden and
Norway
Honkasilta,
To study the way youth
Vehmas, and
account for their ADHDVehkakoski
related behaviour.
(2016).
Finland

#6

Aim

Grant (2009). UK To study the experience of
ADHD in the context of
family life, and their
perception of the support
they have received

#5

Study and
location

Table 2. (Continued).
Design and data analysis

Semi-structured interviews.
Linguistic Discourse Analysis.

Semi-structured interviews.
Grounded theory.

Semi-structured interviews.
Interpretative
Phenomenological Analysis.

Themes ﬁndings

(Continued)

The importance of belonging.
● Feeling like an outsider, being a target to
blame.
● Being understood and accepted by
a person close to them.
Is there more to me than my ADHD?
Concerns about the meaning of ADHD for
their self-identity:
● My Hyper Self – as mad, bad, and out of
control.
● Needing medication
● Capturing positive aspects of the ADHD
experience.
● I can’t do it alone – the need of adult
involvement in monitoring behaviours
and emotions.
● Calming myself – using strategies to control emotions and behaviours.
Trying to make sense of ADHD:
● Negotiating family stories about ADHD
experience.
● Adopting a psychiatric framework
N = 10: 5 boys, 5 girls, 13–18 years of age. 9 ● Hiding parts of one’s self from others:
were on medication.
feeling of lack of normalcy, and fear of
being regarded as diﬀerent.
● Wishing to be like everybody else.
● Keeping the medical treatment secret.
● Feeling worried about the future.
N = 13: 11 boys, 2 girls, 11–16 years of age. 10 ● Excuses: externalization of personal
children from nuclear families, 1 from
responsibility of ADHD-related behaa divorced family, 1 from a blended family,
viours. Behaviour perceived as uncontrol1 from a single-parent family.
lable, a result of a compulsive biological
trait and situational factors.
● Struggling towards self-reﬂection and
self-governance.
● Negotiating with social stigma.

Sample characteristics
N = 8: 7 boys, 1 girl, 11–18 years of age. 6
White British. 6 taking medication, all
having medication experience. 6 in twoparent families. All attending regular
schools.
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Aim

To study adolescents’
experience of living with
ADHD in the context of
family, peer group, school,
and expanding social milieu

#11 Krueger and
Kendall
(2001). USA

To study how children
perceived the meaning and
experiences of ADHD in
everyday lives
To study how children with
ADHD perceive their
diagnosis in the context of
school

To study teens’ perceptions
regarding adaptation to
ADHD as experienced with
family and friends.

Kendall, Hatton,
Beckett, and
Leo (2003).
USA
Kendall (2016).
UK

#10 Knipp (2006).
USA

#9

#8

Study and
location

Table 2. (Continued).
Design and data analysis

In-depth semi-structured
interviews. Constant
Comparative Analysis.
Focusing on aspects of
identity. Having a gender
perspective.

Semi-structured interviews.
A Content Analysis.

Semi-structured interviews.
A Thematic Data Analysis.

Semi-structured interviews.
Constant- Comparative
Analysis.

(Continued)

Sample characteristics
Themes ﬁndings
N = 39: 26 boys and 13 girls, 6 to 17 years of ● Having problems: getting into trouble,
age. 15 African American, 13 Hispanic, 9
problems with learning and cognition,
Caucasian.
problems following rules and getting
along with others.
N = 12: 7 boys, 5 girls. 10–15 years of age. All ● Diagnosis is positive: a ‘relief’.
participants were in mainstream schools. 10 ● Medication is helpful but does not remove
children had experience of medication.
symptoms completely.
● Lack of concentration.
● Teacher support and understanding changed after diagnosis.
● Feeling of shame when teachers shouted
at them.
N = 15: 10 boys, 5 girls. No data on range of ● Ambivalent feelings about taking medicaage, except that all participants were teens.
tion: when I take medication, I do better.
12 were taking medication.
Medications are a hassle.
● Self-concept: I’m just an everyday
teenager.
N = 11: 8 boys, 3 girls, 13 to 19 years of age. ● ADHD deﬁned self: description of self in
All participants were white, 10 from
terms of ADHD symptoms. Self was dismiddle-income households, all were taking
rupted by others’ expectations.
● For boys, the self was based in the
ADHD medication. 9 were in individual
education programmes, 2 in regular classes.
immediate present, with little connection
to past or future. Girls’ past and future
were related to the self, with accumulated
negative experiences.
● Boys maintain emotional stability, denying
they had a problem or caused problems.
Girls were vulnerable to the negative
responses of others.
● Lack of empathy, connection and reciprocity with others.
● Lack of control and power.

INTERNATIONAL JOURNAL OF DISABILITY, DEVELOPMENT AND EDUCATION
215

To study children’s perceptions Focus groups and individual
of stimulant medication, the
interviews using semidiagnostic process, and the
structured questions, games
experience of having ADHD
and vignettes. Systematic
qualitative coding.

#14 Singh et al.
(2010). UK

Semi-structured interviews.
Interpretative
Phenomenological Analysis.

To study the way the children
think and feel about their
diagnosis and how the
diagnosis impacts on their
sense of self

Design and data analysis

#13 Leyland (2016).
UK

Aim

To study the experience of
Semi-structured interviews.
ADHD in the context of
Qualitative Content Analysis.
academic (a mixed-methods
study; here the qualitative
part is presented)

#12 Levanon-Erez,
Cohen, BarIlan & Maeir.
(2017). Israel

Study and
location

Table 2. (Continued).

(Continued)

Sample characteristics
Themes ﬁndings
N = 10: 8 boys, 2 girls, 10–17 years of age. All ● Having a strong will to succeed
participants attended regular education
academically.
● Failing in academic participation: expresschools. All used medication.
sions of being rejected.
● Self-explanation for failing in academic
participation with lack of control over
behaviours and lack of energy.
N = 4: 3 boys, 1 girl, 7–11 years of age. All had ● Emotional dysregulation.
● Self-protective measures.
medication experience.
● Management of emotions and emotional
arousal.
● Impact of social norms upon the individual’s experience.
● Desire to be cared for, interacted with, and
disciplined.
● Wanting to be like a role model.
● Self-appraisal based on how others perceive them.
● ADHD identity – deﬁning oneself in terms
of ADHD symptoms, not able to separate
one’s own identity from the disorder.
N = 16: 14 boys, 2 girls, 9–14 years of age. All ● Medication is necessary for managing
used medication. 15 were white-British, 1
everyday situations.
● Conceptions of identity: a continuous
was British of middle-eastern descent.
sense of themselves, independent of
whether they were on or oﬀ medication.
● Understanding the contextual aspects of
their ADHD.
● Conceptions of personal agency: feeling of
agency in situations involving peergenerated social codes. Lack of agency in
the classroom.
● Able to make choices about the future,
but also acknowledged their limitations.
● Experiences of stigma and bullying.
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Semi- structured interviews,
Grounded theory.

To study the way adolescents
with ADHD perceive their
lived experience in the
context of school and
education.

Design and data analysis

#16 Wiener and
Daniels
(2016).
Canada

Aim

To study youth perceptions of Focus groups. Open-ended
the ADHD experience,
discussion questions.
barriers to treatment, and
Phenomenological Analysis.
social attitudes about ADHD

#15 Walker-Noack,
Corkum, Elik,
and Fearon
(2013).
Canada

Study and
location

Table 2. (Continued).
Sample characteristics
Themes ﬁndings
N = 25: 15 boys, 10 girls, 10–21 years of age. ● Beneﬁts of ADHD: Increased energy,
19 were taking medication, 22 came from
school adaptations, excuses for behaviour.
● Diﬃculties due to ADHD: symptoms,
two-parent families, 3 from single-parent
families.
school and home diﬃculties, dislike of
taking medication.
● Matters requiring assistance: help for
ADHD symptoms, help at school and at
home.
● Positive and negative aspects of
medication.
● Positive and negative aspects of behavioural interventions.
● What other people know: stereotypes
about ADHD, other people should not
treat us diﬀerently.
N = 12, 9 boys, 3 girls, 14 to 16 years of age. 8 ● Performance deﬁcit: Inadequate and
were taking medication regularly.
inconsistent study skills.
● Need of support: awareness of their educational needs.
● Challenging social engagement: challenges with social relationships, feeling
left out, incidents of being bullied.
● Importance of parental involvement: in
terms of advocacy, encouragement, and
helping with the educational process.
● Increased demands for autonomy: taking
more responsibility for learning, awareness
of rights and needs.
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structured interviews (81%). Methods of data analysis varied from discourse analysis,
constant comparative analysis, thematic data analysis and content analysis to interpretative phenomenological analysis. In total, an aggregate of 205 participants were
involved in the studies, 149 boys (73%) and 56 girls (27%) ranging from six to
19 years old. Most of the children and adolescents were taking medication regularly
or had experience of taking medication.
The interpretation and categorisation of the data generated four categories (see Table 3).
The ﬁrst category relates to experiences of corporeal and psychological abilities of behaviours, emotions and cognitive abilities. The reason for categorising these experiences
together is that they express individual internal processes that are often interrelated. This
‘body, behaviours, emotions and cognitions’ category consisted of three subcategories: lack
of control; having diﬃculties; and biological determinates. The ‘lack of control’ subcategory
expresses themes related to children’s and adolescents’ experiences of having diﬃculties
controlling their behaviours, of having overwhelming emotions that they experience lacking the ability to control, and having diﬃculties maintaining focus and controlling their
attention. The second subcategory consists of themes related to the notion of experiencing
diﬃculties and living with a disability. The third subcategory, related to experiences concerning corporeal and psychological abilities, is based on their being biologically determinate, a consequence of being biologically diﬀerent. Interestingly, only one study reports
a theme expressing children’s and adolescents’ positive experiences related to their body,
behaviours, emotions and cognitions.
The second category that was found related to themes expressing children’s and adolescents’ thoughts, feelings and experiences of what needs they have. A subcategorisation of
these experiences resulted in two subcategories describing the two somewhat ambivalent
experiences of the need to adapt but also to be accepted for ‘who I am’. The one subcategory
expresses the need to be able to adjust to demands related to everyday situations, for
example by being able to control themselves. This can be achieved by taking medication and
developing adaptation skills. The other subcategory consists of the experience of needing to
be accepted as ‘who I am’ without adjustments or eﬀorts to control oneself. This ambivalence between the needs of self-adaptation and of being accepted as ‘who you are’ is
particularly exempliﬁed in the ambivalence of experiences involving medication. In some
studies medication was experienced as a help, enabling behavioural control, while in other
studies it was experienced as a factor contributing to children’s experience of lack of control,
as it enables them to attribute their own behaviour to being on or oﬀ medication.
The third category that was identiﬁed considers themes related to children’s and adolescents’ experiences of their social environment. Similar to the second category, an ambivalent
sense of experience was recognised within the subcategories. The ﬁrst three subcategories
expressed negative experiences of social others: others have demands and expectations that
lead to the manifestation of ADHD and negative feelings; experience of stigmatisation; and
a lack of belonging. On the other hand, the fourth subcategory reﬂects themes regarding
others as a source of help and support – support which is necessary for everyday functioning.
The fourth category involved experiences of self-identity formation and was comprised of themes related to the question of ‘who I am’. Two subcategories were
identiﬁed related to diﬀerent types of experiences. The ﬁrst consisted of themes describing challenges in the experience of identity formation. Such themes included ‘ADHD
deﬁned self’, meaning that children and adolescents perceived who they were in terms

Ambivalent
experiences related
to own
psychological needs

Category
Experiences related to
own body and
psychological
characteristics

Need to be
accepted for
who I am

Biologically
determinate
Need to adapt
oneself

Having
diﬃculties

Subcategory
Lack of control

(Continued)

Appears
Content of category
in studies
Examples from studies
Lack of control: a feeling of disempowerment at lacking control 1, 3, 5, 6, ‘That it’s something I can’t control, really. It’s like a part of you,
over their own behaviour, intentions, emotions, and attention.
7, 12,
like it’s hard. . .’ (Kendall et al., 2003, p. 120)
13, 15
Problems with learning and cognition: diﬃculties understanding 3, 6, 8, 9, ‘Yes – I do believe I have ADHD, because I can tell that I am
what they were hearing. Having negative feelings of anger
16, 12
a slower learner and that’s what I think that is. I have a hard
regarding these diﬃculties.
time reading and stuﬀ. . .’ (Kendall et al., 2003, p. 120)
A medical disorder, in their body; being biologically diﬀerent.
1, 4, 7, 9 ‘I think HDAD [sic] is what controls me .. like a monster I think.’
(Gallichan & Curle, 2008, p. 353)
Need for self-adaptation and controlling self, through medication 2, 4, 5, 6, ‘I talked to my mum for like 3, 4 hours about like, what would
and coping strategies. Striving for management of thoughts,
7, 10,
happen, what I could make happen, what will happen, if it
emotional reactions, and behaviour.
13, 15
carried on [. . .] reality hits you and it’s like, right, ok I’m
going to try and control myself now, I’m gonna try and do
the best I can, not get in ﬁghts, not be disruptive.’ (Gallichan
& Curle, 2008, p. 354)
‘Well, it deﬁnitely helps if I take it, I get eligible for football
or soccer.’ (Knipp, 2006, p. 122)
Having a safe place. Being understood and accepted. A place to 3, 4, 5, 9, ‘My Mum said, you don’t have to tell everyone. But otherwise
ﬁnd love and comfort.
10, 12,
they just thought I was mad. And they looked at me weird,
13, 15,
just like a normal weird kid. Well not weird, but strange. So
16
I just told them, like, one by one and they just accepted me
for what I was.’ (Grant, 2009, p. 50)

Table 3. Categorisation of children’s experiences and understanding of their ADHD.
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Experiences related to
formation of selfidentity

Ambivalent
experiences related
to social others
(school, family and
peers)

Category

Table 3. (Continued).
Content of category

Appears
in studies
Examples from studies

Others’ demands Others’ expectations are unrealistic and diﬃcult to meet, leading 3, 4, 5, 9, ‘I get so sick of the nagging – take your meds, do that, don’t do
and
to loss of control.
11
that. It’s their problem, and they should just leave me alone.
expectations
Sometimes I just hit the wall, or my brother. Then I’m
are a problem
bummed the rest of the day.’ (Krueger & Kendall, 2001,
p. 66)
Experiences of
Feeling of being singled out amongst the others; a target to
4, 5, 14, ‘They don’t want to go near me “cos I’m hyper” [. . .] they don’t
stigma
blame for incidents. Experiences of stigma and bullying.
15, 16
realize . . . that I might have changed [. . .] the ﬁrst impression
always sticks.’ (Gallichan & Curle, 2008, p. 351)
‘ADHD is when no-one believes you when you are saying the
truth. Because everyone else is gonna be like against you for
some reason.’ (Grant, 2009, p. 46)
Lack of
Being regarded as diﬀerent from others. Wishing to be like
4, 5, 6, 8 ‘I feel like I get, I don’t know how to put it – like taken, picked
belonging
everybody else. Feeling like an outsider, struggling to feel
out from like amongst the others. Say if you could like draw
integrated.
a coloured ring around everyone; they would draw a blue
one around everyone else and they’d draw a red one around
me.’ (Grant, 2009, p. 45)
Receiving help
Receiving help from a person close to them. Needing
4, 5, 6, 8, ‘I feel supported by the teachers that understand I’ve got my
9, 10,
condition..they like repeat things to me or if I kind of like
from others
environmental adaptation, encouragement, acceptance from
13, 15,
miss it out, they come and stand by me or sit by me and tell
others, ﬂexibility, and to be cared for, interacted with, and
16
me what to do.’ (Kendall, 2016, p. 30)
disciplined.
‘My mom is the only one who helps me with my homework.’
(Kendall et al., 2003, p. 124)
Challenges in
Negative view of themselves. My Hyper Self: as mad, bad, and 1, 5, 7, 8, ‘I’ve had pretty negative thoughts about myself and ADHD
formation of
out of control. Negative emotions in relation to their cognitive
11, 12,
since I was little, especially when people are nagging me
self-identity
diﬃculties. Description of self in terms of ADHD symptoms.
13, 14
about things when I mess up. I try to do things right, but
Ambivalent self-conceptions in relation to the ADHD
I can’t. I think it’s the way I’ll always be.’ (Krueger & Kendall,
symptoms. Self and self-appraisal based on how others
2001, p. 65)
perceive them, Self-explanation for failing.
‘I was just sitting there analysing myself, like is this me, or
not [..] but obviously everyone is gonna be diﬀerent with it
so you can never really tell what is to do with it and what
isn’t.’
(Grant, 2009, p. 54)
Building
I’m just an everyday teenager, having a sense of self independent 4, 8, 10, ‘It’s just who I am.’ (Kendall et al., 2003, p. 123)
a normative
of whether on or oﬀ medication.
14
personal
identity

Subcategory
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of ADHD diagnosis criteria, and deﬁned themselves in terms of how they have been
perceived by others rather than how they have perceived themselves. The second
subcategory related to themes describing normative experiences of identity formation.

Discussion
A clear characteristic of the ﬁrst three categories of experiences is the expression of
a lack of control and ambivalence. Children and adolescents with ADHD may experience
their behaviours, emotions and cognitions as things that exist outside themselves, as
aspects not related to their will and intentions but rather to the ADHD. This experience
may create a feeling of separation between the self and one’s own behaviours, thoughts,
and emotions. In addition, the experience of one’s own psychological needs is characterised by ambivalence: experiencing a need to adjust to environmental demands and
to achieve control over aspects of oneself (by taking medication or training skills) on the
one hand, experiencing a need to be accepted as ‘who I am’ on the other. Furthermore,
the experience of their closest social environment is ambivalent. Family, teachers and
peers, even though they might be a source of help and support, are also a source of
demands – the very demands that might lead to the manifestation of the disability. Also,
the lack of a feeling of belonging and the experience of being perceived as a stereotype
may lead to ambivalent experiences towards social others.
Given the fact that many of the participants in the integrated studies were
adolescents, the emergence of themes considering issues of identity formation is
not surprising. According to Erikson’s (1968) theory of psychosocial development,
the developmental psychosocial task of adolescence is the formation of a stable
internal presentation of self, an identity. In Erikson’s view (1994[1980]), even if the
ﬁrst representations of identity occur during childhood, it is only in adolescence
that a crystallised form of identity develops, a process in which childhood identiﬁcations come to be challenged and replaced by new, more genuine, identity
conﬁgurations. A positive resolution of this psychosocial process is possible due
to the mutuality between the individual and the social environment in which the
individual lives, when the social environment allows the individual, with their
unique physical and psychological characteristics, to ﬁnd their meaning and social
role in a successful way (Erikson, 1968; Erikson, 1994[1980]). A possible hypothesis
that might be constructed from the results is that the experience of children and
adolescents with ADHD of forming a stable personal identity might be related to
their experience of a lack of control over their body, behaviours, emotions and
cognitions as well as their ambivalence towards their psychological needs and their
close social environment. This assumption, however, should be further developed in
future research, as it can have signiﬁcance in clinical settings.

Limitations
A qualitative meta-synthesis is a method for integrating qualitative studies to achieve a better,
more nuanced understanding of a particular lived experience (Saini & Shlonsky, 2012).
However, one aspect of this method that should be taken into consideration is the reinterpretation of data that have already undergone initial interpretation. In other words, the
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synthesised data are two stages away from the individuals’ own words. The ‘words of children
and adolescents’ were ﬁrst interpreted and integrated by the researchers who conducted the
original qualitative studies, and these interpretations were interpreted a second time and
integrated during the process of the meta-synthesis (Sandelowski & Barroso, 2007). This
process runs the risk of losing parts of the participants’ experiences.
Another methodological limitation of the study is the fact that no consideration was
made for the time and place in which the studies were conducted. The context underlying
a qualitative study can impact upon various aspects related to the relevance or interpretation of the ﬁndings. Some of the possible contextual variables may include: social attitudes
towards ADHD; educational aspects and legislation that might be diﬀerent between
countries and over periods of time; and what might be signiﬁcant for the individuals’
experience of ADHD in everyday life and their understanding of these experiences. The
aspect of time can also be relevant in regard to changes between diﬀerent editions of the
DSM, as the diagnostic criteria changed between the last two editions. Additionally, the
fact that the search criteria were limited to studies written in English may have an impact
on the identiﬁcation of experiences within the meta-synthesis.
A third methodological aspect to consider is the fact that no assessment of the methodological quality of the studies was done. In the meta-synthesis, all studies were weighed
equally without taking into consideration the study’s qualitative approach or method of
analysis, or the type and size of the study sample. The reason for assessing the studies
equally was the relatively limited number of studies that were found on the subject, and the
assumption that all the studies have contributed equally to the knowledge in the ﬁeld.
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ABSTRACT

KEYWORDS

ADHD is a disability characterised by hyperactivity, impulsivity and
diﬃculties maintaining attention. Despite extensive research on
ADHD, the eﬀects of existing treatments are moderate and inconsistent. Knowledge regarding children’s and adolescents’ everyday
experiences of Attention Deﬁcit Hyperactivity Disorder (ADHD)
and their understanding of these experiences is valuable for the
further development of interventions. The aim of the following
study was to systematically search for and review qualitative
research on children’s and adolescents’ everyday experiences
and understanding of their ADHD, and to suggest an integrative
synthesis of the results. In total, 16 published and unpublished
qualitative studies on the subject were identiﬁed. The analysis
identiﬁed four categories: (1) experiences related to one’s body
and psychological abilities: lack of control, having diﬃculties, and
the biological determination of these experiences; (2) ambivalent
experiences related to one’s own psychological needs: a need to
adjust oneself and a need to be accepted as ‘who I am’; (3)
ambivalent experience related to social others: demands and
expectations are a problem, experiencing lack of belonging and
stigma, but also receiving help from close social others; and (4)
experiences related to the formation of personal identity. Erikson’s
psychosocial theory of personal identity is suggested for an understanding of the results.

ADHD; adolescents; identity
formation; lived experience;
qualitative meta-synthesis;
qualitative research

Introduction
Attention Deﬁcit Hyperactivity Disorder (ADHD) is a diagnosis characterised by severe
diﬃculties maintaining attention, coupled with impulsivity and hyperactivity (American
Psychiatric Association, 2013). Other related secondary symptoms of ADHD may be
social, emotional and learning impairments (Wehmeier, Schacht, & Barkley, 2010), and
comorbidity with psychiatric disorders such as disruptive behavioural disorders, depression and anxiety disorders is relatively high (Pliszka, 2003). The worldwide prevalence of
ADHD among children and adolescents is estimated to be three to seven per cent
(Rohde & Polanczyk, 2007), with two to nine times higher prevalence among boys
than girls (American Psychiatric Association. DSM-5 Task Force, 2013).
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There is relatively strong consensus in the scientiﬁc community that ADHD is biological in nature (Barkley, 2002; Houghton, 2006). However, some scholars suggest an
integrative approach for the aetiology of ADHD, emphasising the need for the inclusion
of social and cultural factors (Singh, 2002).
The treatment of ADHD includes pharmacological treatments (Reichow, Volkmar, &
Bloch, 2013) and psychosocial interventions such as cognitive therapy (Cortese et al.,
2015), behavioural therapy (Daley et al., 2014) and parental training (Zwi, Jones,
Thorgaard, York, & Dennis, 2011). Generally, the eﬀects of existing treatments are
moderate and inconsistent (Chan, Fogler, & Hammerness, 2016; Fabiano, Schatz, Aloe,
Chacko, & Chronis-Tuscano, 2015; Prasad et al., 2013), and the predictors of treatment
response remain largely unknown (Warikoo & Faraone, 2013). Due to the moderate and
inconsistent eﬀect of suggested treatments, there is a need for further development of
interventions that will help children and adolescents with the disorder.
In order to develop eﬀective interventions, several researchers underscore the need for
knowledge concerning children’s own experiences and understanding of their life (Mason
& Watson, 2014; Soﬀer & Ben-Arieh, 2014). According to this perspective, research in which
children are the source of information about their life has high methodological value, as it
contributes ﬁrst-hand contextual information about the child’s experience, knowledge
which is valuable from a clinical perspective (Ben-Arieh, 2005).
Lately, numerous qualitative studies have been conducted in order to understand
children’s perception and understanding of their ADHD. Qualitative research methods
allow for an open-ended exploration of the complexity of experiences, but also enable
us to understand the actual manifestation of children’s behaviours in everyday situations
and the contextual aspects related to these behaviours (Saini & Shlonsky, 2012). Thus,
the purpose of this paper is to systematically search for and identify existing qualitative
studies on the subject and to suggest an integration of their ﬁndings. The intended
result of such integration would be to make sense of the available literature, to provide
a broader, more context-sensitive and integrative understanding of how children and
adolescents with ADHD experience their ADHD in everyday life and how they perceive
these experiences.

Method
Study Design
The method that was used as a guide for the synthesis of the qualitative studies is the
one suggested by Sandelowski and Barroso (2007). This broadly used method in the
context of health-care research (Saini & Shlonsky, 2012) aims to systematically review
and integrate the ﬁndings from various qualitative research reports and to suggest an
understanding of the phenomenon in a manner entailing more than merely the sum of
all the studies’ results (Sandelowski & Barroso, 2007). The method consists of three
stages: ﬁrstly, a systematic search for and retrieval of qualitative research reports;
secondly, a critical appraisal of the identiﬁed reports according to inclusion criteria;
and thirdly, an interpretative integration of the ﬁndings of those studies regarded as
eligible by creating a categorisation of these ﬁndings.
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Systematic Search for and Retrieval of Research Reports
The inclusion criteria (see Table 1) were deﬁned as studies on children’s and adolescents’
experiences and understanding of their ADHD, whereby qualitative methods were used
for collecting and analysing data. The children and adolescents, diagnosed with ADHD,
had to be under 19 years of age at the time the study was conducted. A systematic
search in 15 electronic bibliographic databases was performed in order to ﬁnd research
relevant to the aim of the study (see Figure 1). With the intention of ﬁnding a wide
sample of reports, the search included peer-reviewed published articles as well as
unpublished doctoral dissertations. The reason for the inclusion of doctoral-level theses
in the search is that they are often an important source of knowledge in the area of
health research (Olsson, Sundell, & Olsson, 2016), and are generally of satisfactory
scientiﬁc quality as they are reviewed and assessed by an examination committee
(Holbrook, Bourke, Lovat, & Dally, 2004).
The parameters that were set in order to ﬁnd studies regarding children were:
‘Children’ OR ‘Teenagers’ OR ‘Adolescence’ OR ‘Youth’ OR ‘Teens’. The search parameters
that were set for ADHD were: ‘ADHD’ OR ‘Attention Deﬁcit Hyperactivity Disorder’ OR
‘Attention deﬁcit’ OR ‘Hyperactivity disorder’. Following the recommendations of
Sandelowski and Barroso (2007), the methodological parameters that were set in order
to ﬁnd qualitative studies were: ‘Constant comparison analysis’ OR ‘Content analysis’ OR
‘Descriptive study’ OR ‘Discourse analysis’ OR ‘Ethnography’ OR ‘Exploratory analysis’ OR
‘Field observation’ OR ‘Field study’ OR ‘Focus group’ OR ‘Grounded theory’
OR ‘Hermeneutic’ OR ‘Interview study’ OR ‘Interpretative Phenomenological Analysis’
OR ‘Narrative’ OR ‘Naturalistic’ OR ‘Participant observation’ OR ‘Phenomenology’ OR
‘Qualitative methods’ OR ‘Qualitative research’ OR ‘Semiotics’ OR ‘Thematic analysis’.
The search was deﬁned to look for the parameters in the studies’ abstracts. No
temporal parameters were set besides the endpoint of the search process, which was
April 2017. Due to practical restraints, the search for studies was limited to those that
were written in English. The search process was undertaken with continuing consultation with a reference librarian.

Critical Appraisal of Studies
The critical appraisal of the studies consisted of two stages. In the ﬁrst stage, in order to
determine whether the report met the inclusion criteria, the titles, and if necessary the
abstracts as well, were read and evaluated to determine overall relevance. Articles deemed
relevant according to the inclusion criteria were exported to the reference management
software Refworks©. Duplicate studies were identiﬁed by the software. Subsequently, the
selected articles were closely read in their entirety to determine their relevance, again
Table 1. Inclusion criteria for studies in the meta-synthesis.
1.
2.
3.
4.
5.
6.

Children diagnosed with ADHD
Participants were aged 19 years and under at the time the study was conducted
Children were the only source of the collected and analysed data
The methods used for collecting and analysing data were qualitative
Peer-reviewed studies or studies at a doctoral level
Studies were written in English
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Records identified through database search:
Sociology source ultimate (N=17)
Academic search premier (N=62)
Cumulative Index to Nursing and Allied Health Literature (CINAHL) (N=60)
Educational Resources Information Center (ERIC) (N=26)
International bibliography of the social sciences (IBSS) (N=9)
MEDLINE (N=140)
Networked digital library of theses and dissertations (NDLTD) (N=94)
ProQuest dissertations & theses (N=158)
PsycARTICLES (N=6)
PsycINFO (N=223)
PubMed (N=172)
Scopus (N=223)
Social services abstracts (N= 16)
Web of science (*terms were searched in articles´ topic) (N=427)
Sociological abstracts (N=21)
Total Records N=1654

Exclusion due to duplicates
(N=56)
Record after duplicates
removed N=1598
Records excluded by title
N= 1263
Records excluded by
abstract N=254
Full-text articles assessed for
eligibility N=81
Full-text articles excluded
for not meeting inclusion
criteria N=65

Studies included in qualitative
synthesis N=16

Figure 1. A PRISMA diagram showing the article screening process.

according to the inclusion criteria. At the end of this stage, an assembly of studies to be
included in the meta-synthesis was completed. In the second stage of the critical appraisal,
a cross-study tabular display with information from each study regarding diﬀerent aspects
of the study was constructed. These aspects were: location of the study, purposes and
questions, characteristics of participants, conceptual and theoretical frameworks, methods
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for collecting and analysing data, and the study’s ﬁndings. This summary of research
characteristics enabled increased comprehension of each individual study and made it
easier to compare between the studies and search for patterns. To ensure validity of critical
appraisal, continuous consultation was undertaken with a researcher supervisor with extensive experience in qualitative research.
Considering the lack of agreement regarding quality assessment of qualitative
research and the intra-reviewer inconsistency related to the use of such assessments
(Mays & Pope, 2000), no critical appraisal of research quality was applied. In line with the
method suggested by Sandelowski and Barroso (2007), the critical appraisal of studies
presented here ‘emphasizes diﬀerences in kind between qualitative ﬁndings as presented
in research reports, not diﬀerences in quality between qualitative studies’ (p. 138).

Classifying Studies’ Findings: Identifying Categories and Interpretative
Integration
The purpose of this stage of the analysis was to inductively identify categories and
underlying conceptual relationships between themes that were found in the diﬀerent
studies. The classiﬁcation of themes was done based on semantic relationships between
them, such as ‘X is a type of Y’, ‘X is a reason for doing Y’, ‘X is a consequence of Y’ and ‘X
is a part of Y’. In the taxonomic analysis, it was not the prevalence of the appearance of
a theme that was signiﬁcant but rather the theme’s contribution to the conceptual
understanding of the categories and the relations between them.
The interpretative integration aimed to suggest a comprehensive understanding of
the categories identiﬁed through the taxonomy analysis, and how the diﬀerent categories may be related to each other. To ensure validity of the suggested categories and
the interpretative synthesis, internal peer reviews were applied during the integration
procedure. These peer-review procedures were carried out in the form of three seminars,
at which the diﬀerent possible interpretations of the data as well as the validity of these
interpretations were discussed. Internal peer reviewers were both experts in research
methodology and individuals with clinical knowledge in the subject area.

Ethical Approval
All studies included in the synthesis had been approved by an ethics committee. Ethical
approval for the present study was not required, as it involved the synthesis of existing
literature based on studies conducted with ethical approval.

Results
The systematic search for studies (see Figure 1) generated 1,654 articles, and exclusion
due to duplication and the initial screening of titles and abstracts resulted in a remaining
81 articles. These articles were read in their entirety and assessed for eligibility, resulting
in a total of 16 articles, which were used in the meta-synthesis. Critical appraisal of these
16 studies included in the meta-synthesis (see Table 2) showed that 12 were published,
peer-reviewed articles, and four were unpublished doctoral dissertations. Most studies
were conducted in the UK (44%) and in the US (18%), and the majority used semi-

A mixture of oral, written and
artistic contributions was
collected.
No method of analysis is
given.
Semi-structured interviews.
Phenomenological
Hermeneutic analysis.

To study the meaning and
Semi-structured interviews.
experience of ADHD from
Grounded theory.
young people’s perspectives
with focus on social context.

Gallichan and
Curle (2008).
UK

#4

#3

Brady (2014). UK To study children’s
understanding and
experiences of ADHD, and
their health and illness
experiences
Friio (1998).
To study the experiences of
Canada
adolescents diagnosed with
ADHD

Aim
Design and data analysis
To study children’s perceptions Mixture of semi-structured
of their ADHD and
interviews and drawings.
medication
Grounded theory.

#2

#1

Study and
location
Bradley (2009).
UK

N = 12: 10 boys, 2 girls, 10–17 years of age.
All white British. 5 children attending
mainstream schools without extra support,
7 children having received special support
at school. 10 taking medication.

N = 6: 5 boys, 1 girl, 14–19 years of age. 4
attending regular high schools and 2
attending special schools. 3 taking
medication regularly.

N = 7: 6 boys, 1 girl, 6–15 years of age. 4
White British, 1 North American, 1 Black
British.

Sample characteristics
N = 5: all boys, 10–13 years of age. All
attending mainstream schools. All taking
medication.

Themes ﬁndings

●

●

●
●

●

●

●

(Continued)

tions were unrealistic. Teachers underestimated the participants’ needs and
diﬃculties.
Not having a ‘safe place’, a place to ﬁnd
love, comfort, acceptance, and assistance.
Feeling like unconventional ‘square pegs’
attempting to ﬁt into the ‘round holes’ of
conventional society.
Lack of control when terms were deﬁned
by others.
Negative sense of self in relation to others.
Making sense of their own situation and
behaviour.
Diﬀerent ways of adapting, such as medication and coping strategies.
Adaption of the environment helps.

● Lacking control over one’s body.
● Having a diﬀerent sense of hearing.
● Rejection by teachers: teachers’ expecta-

mers, making choices and accepting
responsibility.

● Children were active mental health consu-

are related and not related to ADHD.

● Self-identity: a mixture of elements which

biology.

● ADHD as a permanent condition in their

Medication as an external locus of control.

● Lack of control over own behaviour.

anger in relation to ADHD.

● Emotional ADHD: children’s expression of

Table 2. Summary of papers included in meta-synthesis by aims, methodological design, data analysis, participants, and results.
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#7

Hallberg,
To study how teenagers with
Klingberg,
ADHD describe their daily
Setsaa, and
lives, the diagnosis and
Moller (2010).
treatment.
Sweden and
Norway
Honkasilta,
To study the way youth
Vehmas, and
account for their ADHDVehkakoski
related behaviour.
(2016).
Finland

#6

Aim

Grant (2009). UK To study the experience of
ADHD in the context of
family life, and their
perception of the support
they have received

#5

Study and
location

Table 2. (Continued).
Design and data analysis

Semi-structured interviews.
Linguistic Discourse Analysis.

Semi-structured interviews.
Grounded theory.

Semi-structured interviews.
Interpretative
Phenomenological Analysis.

Themes ﬁndings

(Continued)

The importance of belonging.
● Feeling like an outsider, being a target to
blame.
● Being understood and accepted by
a person close to them.
Is there more to me than my ADHD?
Concerns about the meaning of ADHD for
their self-identity:
● My Hyper Self – as mad, bad, and out of
control.
● Needing medication
● Capturing positive aspects of the ADHD
experience.
● I can’t do it alone – the need of adult
involvement in monitoring behaviours
and emotions.
● Calming myself – using strategies to control emotions and behaviours.
Trying to make sense of ADHD:
● Negotiating family stories about ADHD
experience.
● Adopting a psychiatric framework
N = 10: 5 boys, 5 girls, 13–18 years of age. 9 ● Hiding parts of one’s self from others:
were on medication.
feeling of lack of normalcy, and fear of
being regarded as diﬀerent.
● Wishing to be like everybody else.
● Keeping the medical treatment secret.
● Feeling worried about the future.
N = 13: 11 boys, 2 girls, 11–16 years of age. 10 ● Excuses: externalization of personal
children from nuclear families, 1 from
responsibility of ADHD-related behaa divorced family, 1 from a blended family,
viours. Behaviour perceived as uncontrol1 from a single-parent family.
lable, a result of a compulsive biological
trait and situational factors.
● Struggling towards self-reﬂection and
self-governance.
● Negotiating with social stigma.

Sample characteristics
N = 8: 7 boys, 1 girl, 11–18 years of age. 6
White British. 6 taking medication, all
having medication experience. 6 in twoparent families. All attending regular
schools.
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Aim

To study adolescents’
experience of living with
ADHD in the context of
family, peer group, school,
and expanding social milieu

#11 Krueger and
Kendall
(2001). USA

To study how children
perceived the meaning and
experiences of ADHD in
everyday lives
To study how children with
ADHD perceive their
diagnosis in the context of
school

To study teens’ perceptions
regarding adaptation to
ADHD as experienced with
family and friends.

Kendall, Hatton,
Beckett, and
Leo (2003).
USA
Kendall (2016).
UK

#10 Knipp (2006).
USA

#9

#8

Study and
location

Table 2. (Continued).
Design and data analysis

In-depth semi-structured
interviews. Constant
Comparative Analysis.
Focusing on aspects of
identity. Having a gender
perspective.

Semi-structured interviews.
A Content Analysis.

Semi-structured interviews.
A Thematic Data Analysis.

Semi-structured interviews.
Constant- Comparative
Analysis.

(Continued)

Sample characteristics
Themes ﬁndings
N = 39: 26 boys and 13 girls, 6 to 17 years of ● Having problems: getting into trouble,
age. 15 African American, 13 Hispanic, 9
problems with learning and cognition,
Caucasian.
problems following rules and getting
along with others.
N = 12: 7 boys, 5 girls. 10–15 years of age. All ● Diagnosis is positive: a ‘relief’.
participants were in mainstream schools. 10 ● Medication is helpful but does not remove
children had experience of medication.
symptoms completely.
● Lack of concentration.
● Teacher support and understanding changed after diagnosis.
● Feeling of shame when teachers shouted
at them.
N = 15: 10 boys, 5 girls. No data on range of ● Ambivalent feelings about taking medicaage, except that all participants were teens.
tion: when I take medication, I do better.
12 were taking medication.
Medications are a hassle.
● Self-concept: I’m just an everyday
teenager.
N = 11: 8 boys, 3 girls, 13 to 19 years of age. ● ADHD deﬁned self: description of self in
All participants were white, 10 from
terms of ADHD symptoms. Self was dismiddle-income households, all were taking
rupted by others’ expectations.
● For boys, the self was based in the
ADHD medication. 9 were in individual
education programmes, 2 in regular classes.
immediate present, with little connection
to past or future. Girls’ past and future
were related to the self, with accumulated
negative experiences.
● Boys maintain emotional stability, denying
they had a problem or caused problems.
Girls were vulnerable to the negative
responses of others.
● Lack of empathy, connection and reciprocity with others.
● Lack of control and power.
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To study children’s perceptions Focus groups and individual
of stimulant medication, the
interviews using semidiagnostic process, and the
structured questions, games
experience of having ADHD
and vignettes. Systematic
qualitative coding.

#14 Singh et al.
(2010). UK

Semi-structured interviews.
Interpretative
Phenomenological Analysis.

To study the way the children
think and feel about their
diagnosis and how the
diagnosis impacts on their
sense of self

Design and data analysis

#13 Leyland (2016).
UK

Aim

To study the experience of
Semi-structured interviews.
ADHD in the context of
Qualitative Content Analysis.
academic (a mixed-methods
study; here the qualitative
part is presented)

#12 Levanon-Erez,
Cohen, BarIlan & Maeir.
(2017). Israel

Study and
location

Table 2. (Continued).

(Continued)

Sample characteristics
Themes ﬁndings
N = 10: 8 boys, 2 girls, 10–17 years of age. All ● Having a strong will to succeed
participants attended regular education
academically.
● Failing in academic participation: expresschools. All used medication.
sions of being rejected.
● Self-explanation for failing in academic
participation with lack of control over
behaviours and lack of energy.
N = 4: 3 boys, 1 girl, 7–11 years of age. All had ● Emotional dysregulation.
● Self-protective measures.
medication experience.
● Management of emotions and emotional
arousal.
● Impact of social norms upon the individual’s experience.
● Desire to be cared for, interacted with, and
disciplined.
● Wanting to be like a role model.
● Self-appraisal based on how others perceive them.
● ADHD identity – deﬁning oneself in terms
of ADHD symptoms, not able to separate
one’s own identity from the disorder.
N = 16: 14 boys, 2 girls, 9–14 years of age. All ● Medication is necessary for managing
used medication. 15 were white-British, 1
everyday situations.
● Conceptions of identity: a continuous
was British of middle-eastern descent.
sense of themselves, independent of
whether they were on or oﬀ medication.
● Understanding the contextual aspects of
their ADHD.
● Conceptions of personal agency: feeling of
agency in situations involving peergenerated social codes. Lack of agency in
the classroom.
● Able to make choices about the future,
but also acknowledged their limitations.
● Experiences of stigma and bullying.
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Semi- structured interviews,
Grounded theory.

To study the way adolescents
with ADHD perceive their
lived experience in the
context of school and
education.

Design and data analysis

#16 Wiener and
Daniels
(2016).
Canada

Aim

To study youth perceptions of Focus groups. Open-ended
the ADHD experience,
discussion questions.
barriers to treatment, and
Phenomenological Analysis.
social attitudes about ADHD

#15 Walker-Noack,
Corkum, Elik,
and Fearon
(2013).
Canada

Study and
location

Table 2. (Continued).
Sample characteristics
Themes ﬁndings
N = 25: 15 boys, 10 girls, 10–21 years of age. ● Beneﬁts of ADHD: Increased energy,
19 were taking medication, 22 came from
school adaptations, excuses for behaviour.
● Diﬃculties due to ADHD: symptoms,
two-parent families, 3 from single-parent
families.
school and home diﬃculties, dislike of
taking medication.
● Matters requiring assistance: help for
ADHD symptoms, help at school and at
home.
● Positive and negative aspects of
medication.
● Positive and negative aspects of behavioural interventions.
● What other people know: stereotypes
about ADHD, other people should not
treat us diﬀerently.
N = 12, 9 boys, 3 girls, 14 to 16 years of age. 8 ● Performance deﬁcit: Inadequate and
were taking medication regularly.
inconsistent study skills.
● Need of support: awareness of their educational needs.
● Challenging social engagement: challenges with social relationships, feeling
left out, incidents of being bullied.
● Importance of parental involvement: in
terms of advocacy, encouragement, and
helping with the educational process.
● Increased demands for autonomy: taking
more responsibility for learning, awareness
of rights and needs.
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structured interviews (81%). Methods of data analysis varied from discourse analysis,
constant comparative analysis, thematic data analysis and content analysis to interpretative phenomenological analysis. In total, an aggregate of 205 participants were
involved in the studies, 149 boys (73%) and 56 girls (27%) ranging from six to
19 years old. Most of the children and adolescents were taking medication regularly
or had experience of taking medication.
The interpretation and categorisation of the data generated four categories (see Table 3).
The ﬁrst category relates to experiences of corporeal and psychological abilities of behaviours, emotions and cognitive abilities. The reason for categorising these experiences
together is that they express individual internal processes that are often interrelated. This
‘body, behaviours, emotions and cognitions’ category consisted of three subcategories: lack
of control; having diﬃculties; and biological determinates. The ‘lack of control’ subcategory
expresses themes related to children’s and adolescents’ experiences of having diﬃculties
controlling their behaviours, of having overwhelming emotions that they experience lacking the ability to control, and having diﬃculties maintaining focus and controlling their
attention. The second subcategory consists of themes related to the notion of experiencing
diﬃculties and living with a disability. The third subcategory, related to experiences concerning corporeal and psychological abilities, is based on their being biologically determinate, a consequence of being biologically diﬀerent. Interestingly, only one study reports
a theme expressing children’s and adolescents’ positive experiences related to their body,
behaviours, emotions and cognitions.
The second category that was found related to themes expressing children’s and adolescents’ thoughts, feelings and experiences of what needs they have. A subcategorisation of
these experiences resulted in two subcategories describing the two somewhat ambivalent
experiences of the need to adapt but also to be accepted for ‘who I am’. The one subcategory
expresses the need to be able to adjust to demands related to everyday situations, for
example by being able to control themselves. This can be achieved by taking medication and
developing adaptation skills. The other subcategory consists of the experience of needing to
be accepted as ‘who I am’ without adjustments or eﬀorts to control oneself. This ambivalence between the needs of self-adaptation and of being accepted as ‘who you are’ is
particularly exempliﬁed in the ambivalence of experiences involving medication. In some
studies medication was experienced as a help, enabling behavioural control, while in other
studies it was experienced as a factor contributing to children’s experience of lack of control,
as it enables them to attribute their own behaviour to being on or oﬀ medication.
The third category that was identiﬁed considers themes related to children’s and adolescents’ experiences of their social environment. Similar to the second category, an ambivalent
sense of experience was recognised within the subcategories. The ﬁrst three subcategories
expressed negative experiences of social others: others have demands and expectations that
lead to the manifestation of ADHD and negative feelings; experience of stigmatisation; and
a lack of belonging. On the other hand, the fourth subcategory reﬂects themes regarding
others as a source of help and support – support which is necessary for everyday functioning.
The fourth category involved experiences of self-identity formation and was comprised of themes related to the question of ‘who I am’. Two subcategories were
identiﬁed related to diﬀerent types of experiences. The ﬁrst consisted of themes describing challenges in the experience of identity formation. Such themes included ‘ADHD
deﬁned self’, meaning that children and adolescents perceived who they were in terms

Ambivalent
experiences related
to own
psychological needs

Category
Experiences related to
own body and
psychological
characteristics

Need to be
accepted for
who I am

Biologically
determinate
Need to adapt
oneself

Having
diﬃculties

Subcategory
Lack of control

(Continued)

Appears
Content of category
in studies
Examples from studies
Lack of control: a feeling of disempowerment at lacking control 1, 3, 5, 6, ‘That it’s something I can’t control, really. It’s like a part of you,
over their own behaviour, intentions, emotions, and attention.
7, 12,
like it’s hard. . .’ (Kendall et al., 2003, p. 120)
13, 15
Problems with learning and cognition: diﬃculties understanding 3, 6, 8, 9, ‘Yes – I do believe I have ADHD, because I can tell that I am
what they were hearing. Having negative feelings of anger
16, 12
a slower learner and that’s what I think that is. I have a hard
regarding these diﬃculties.
time reading and stuﬀ. . .’ (Kendall et al., 2003, p. 120)
A medical disorder, in their body; being biologically diﬀerent.
1, 4, 7, 9 ‘I think HDAD [sic] is what controls me .. like a monster I think.’
(Gallichan & Curle, 2008, p. 353)
Need for self-adaptation and controlling self, through medication 2, 4, 5, 6, ‘I talked to my mum for like 3, 4 hours about like, what would
and coping strategies. Striving for management of thoughts,
7, 10,
happen, what I could make happen, what will happen, if it
emotional reactions, and behaviour.
13, 15
carried on [. . .] reality hits you and it’s like, right, ok I’m
going to try and control myself now, I’m gonna try and do
the best I can, not get in ﬁghts, not be disruptive.’ (Gallichan
& Curle, 2008, p. 354)
‘Well, it deﬁnitely helps if I take it, I get eligible for football
or soccer.’ (Knipp, 2006, p. 122)
Having a safe place. Being understood and accepted. A place to 3, 4, 5, 9, ‘My Mum said, you don’t have to tell everyone. But otherwise
ﬁnd love and comfort.
10, 12,
they just thought I was mad. And they looked at me weird,
13, 15,
just like a normal weird kid. Well not weird, but strange. So
16
I just told them, like, one by one and they just accepted me
for what I was.’ (Grant, 2009, p. 50)

Table 3. Categorisation of children’s experiences and understanding of their ADHD.
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Experiences related to
formation of selfidentity

Ambivalent
experiences related
to social others
(school, family and
peers)

Category

Table 3. (Continued).
Content of category

Appears
in studies
Examples from studies

Others’ demands Others’ expectations are unrealistic and diﬃcult to meet, leading 3, 4, 5, 9, ‘I get so sick of the nagging – take your meds, do that, don’t do
and
to loss of control.
11
that. It’s their problem, and they should just leave me alone.
expectations
Sometimes I just hit the wall, or my brother. Then I’m
are a problem
bummed the rest of the day.’ (Krueger & Kendall, 2001,
p. 66)
Experiences of
Feeling of being singled out amongst the others; a target to
4, 5, 14, ‘They don’t want to go near me “cos I’m hyper” [. . .] they don’t
stigma
blame for incidents. Experiences of stigma and bullying.
15, 16
realize . . . that I might have changed [. . .] the ﬁrst impression
always sticks.’ (Gallichan & Curle, 2008, p. 351)
‘ADHD is when no-one believes you when you are saying the
truth. Because everyone else is gonna be like against you for
some reason.’ (Grant, 2009, p. 46)
Lack of
Being regarded as diﬀerent from others. Wishing to be like
4, 5, 6, 8 ‘I feel like I get, I don’t know how to put it – like taken, picked
belonging
everybody else. Feeling like an outsider, struggling to feel
out from like amongst the others. Say if you could like draw
integrated.
a coloured ring around everyone; they would draw a blue
one around everyone else and they’d draw a red one around
me.’ (Grant, 2009, p. 45)
Receiving help
Receiving help from a person close to them. Needing
4, 5, 6, 8, ‘I feel supported by the teachers that understand I’ve got my
9, 10,
condition..they like repeat things to me or if I kind of like
from others
environmental adaptation, encouragement, acceptance from
13, 15,
miss it out, they come and stand by me or sit by me and tell
others, ﬂexibility, and to be cared for, interacted with, and
16
me what to do.’ (Kendall, 2016, p. 30)
disciplined.
‘My mom is the only one who helps me with my homework.’
(Kendall et al., 2003, p. 124)
Challenges in
Negative view of themselves. My Hyper Self: as mad, bad, and 1, 5, 7, 8, ‘I’ve had pretty negative thoughts about myself and ADHD
formation of
out of control. Negative emotions in relation to their cognitive
11, 12,
since I was little, especially when people are nagging me
self-identity
diﬃculties. Description of self in terms of ADHD symptoms.
13, 14
about things when I mess up. I try to do things right, but
Ambivalent self-conceptions in relation to the ADHD
I can’t. I think it’s the way I’ll always be.’ (Krueger & Kendall,
symptoms. Self and self-appraisal based on how others
2001, p. 65)
perceive them, Self-explanation for failing.
‘I was just sitting there analysing myself, like is this me, or
not [..] but obviously everyone is gonna be diﬀerent with it
so you can never really tell what is to do with it and what
isn’t.’
(Grant, 2009, p. 54)
Building
I’m just an everyday teenager, having a sense of self independent 4, 8, 10, ‘It’s just who I am.’ (Kendall et al., 2003, p. 123)
a normative
of whether on or oﬀ medication.
14
personal
identity

Subcategory
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of ADHD diagnosis criteria, and deﬁned themselves in terms of how they have been
perceived by others rather than how they have perceived themselves. The second
subcategory related to themes describing normative experiences of identity formation.

Discussion
A clear characteristic of the ﬁrst three categories of experiences is the expression of
a lack of control and ambivalence. Children and adolescents with ADHD may experience
their behaviours, emotions and cognitions as things that exist outside themselves, as
aspects not related to their will and intentions but rather to the ADHD. This experience
may create a feeling of separation between the self and one’s own behaviours, thoughts,
and emotions. In addition, the experience of one’s own psychological needs is characterised by ambivalence: experiencing a need to adjust to environmental demands and
to achieve control over aspects of oneself (by taking medication or training skills) on the
one hand, experiencing a need to be accepted as ‘who I am’ on the other. Furthermore,
the experience of their closest social environment is ambivalent. Family, teachers and
peers, even though they might be a source of help and support, are also a source of
demands – the very demands that might lead to the manifestation of the disability. Also,
the lack of a feeling of belonging and the experience of being perceived as a stereotype
may lead to ambivalent experiences towards social others.
Given the fact that many of the participants in the integrated studies were
adolescents, the emergence of themes considering issues of identity formation is
not surprising. According to Erikson’s (1968) theory of psychosocial development,
the developmental psychosocial task of adolescence is the formation of a stable
internal presentation of self, an identity. In Erikson’s view (1994[1980]), even if the
ﬁrst representations of identity occur during childhood, it is only in adolescence
that a crystallised form of identity develops, a process in which childhood identiﬁcations come to be challenged and replaced by new, more genuine, identity
conﬁgurations. A positive resolution of this psychosocial process is possible due
to the mutuality between the individual and the social environment in which the
individual lives, when the social environment allows the individual, with their
unique physical and psychological characteristics, to ﬁnd their meaning and social
role in a successful way (Erikson, 1968; Erikson, 1994[1980]). A possible hypothesis
that might be constructed from the results is that the experience of children and
adolescents with ADHD of forming a stable personal identity might be related to
their experience of a lack of control over their body, behaviours, emotions and
cognitions as well as their ambivalence towards their psychological needs and their
close social environment. This assumption, however, should be further developed in
future research, as it can have signiﬁcance in clinical settings.

Limitations
A qualitative meta-synthesis is a method for integrating qualitative studies to achieve a better,
more nuanced understanding of a particular lived experience (Saini & Shlonsky, 2012).
However, one aspect of this method that should be taken into consideration is the reinterpretation of data that have already undergone initial interpretation. In other words, the
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synthesised data are two stages away from the individuals’ own words. The ‘words of children
and adolescents’ were ﬁrst interpreted and integrated by the researchers who conducted the
original qualitative studies, and these interpretations were interpreted a second time and
integrated during the process of the meta-synthesis (Sandelowski & Barroso, 2007). This
process runs the risk of losing parts of the participants’ experiences.
Another methodological limitation of the study is the fact that no consideration was
made for the time and place in which the studies were conducted. The context underlying
a qualitative study can impact upon various aspects related to the relevance or interpretation of the ﬁndings. Some of the possible contextual variables may include: social attitudes
towards ADHD; educational aspects and legislation that might be diﬀerent between
countries and over periods of time; and what might be signiﬁcant for the individuals’
experience of ADHD in everyday life and their understanding of these experiences. The
aspect of time can also be relevant in regard to changes between diﬀerent editions of the
DSM, as the diagnostic criteria changed between the last two editions. Additionally, the
fact that the search criteria were limited to studies written in English may have an impact
on the identiﬁcation of experiences within the meta-synthesis.
A third methodological aspect to consider is the fact that no assessment of the methodological quality of the studies was done. In the meta-synthesis, all studies were weighed
equally without taking into consideration the study’s qualitative approach or method of
analysis, or the type and size of the study sample. The reason for assessing the studies
equally was the relatively limited number of studies that were found on the subject, and the
assumption that all the studies have contributed equally to the knowledge in the ﬁeld.
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Abstract
Background: Medicinal cannabis has received increased research attention over recent years due to loosening
global regulatory changes. Medicinal cannabis has been reported to have potential efficacy in reducing pain,
muscle spasticity, chemotherapy-induced nausea and vomiting, and intractable childhood epilepsy. Yet its potential
application in the field of psychiatry is lesser known.
Methods: The first clinically-focused systematic review on the emerging medical application of cannabis across all
major psychiatric disorders was conducted. Current evidence regarding whole plant formulations and plant-derived
cannabinoid isolates in mood, anxiety, sleep, psychotic disorders and attention deficit/hyperactivity disorder (ADHD)
is discussed; while also detailing clinical prescription considerations (including pharmacogenomics), occupational
and public health elements, and future research recommendations. The systematic review of the literature was
conducted during 2019, assessing the data from all case studies and clinical trials involving medicinal cannabis or
plant-derived isolates for all major psychiatric disorders (neurological conditions and pain were omitted).
Results: The present evidence in the emerging field of cannabinoid therapeutics in psychiatry is nascent, and
thereby it is currently premature to recommend cannabinoid-based interventions. Isolated positive studies have,
however, revealed tentative support for cannabinoids (namely cannabidiol; CBD) for reducing social anxiety; with
mixed (mainly positive) evidence for adjunctive use in schizophrenia. Case studies suggest that medicinal cannabis
may be beneficial for improving sleep and post-traumatic stress disorder, however evidence is currently weak.
Preliminary research findings indicate no benefit for depression from high delta-9 tetrahydrocannabinol (THC)
therapeutics, or for CBD in mania. One isolated study indicates some potential efficacy for an oral cannabinoid/
terpene combination in ADHD. Clinical prescriptive consideration involves caution in the use of high-THC
formulations (avoidance in youth, and in people with anxiety or psychotic disorders), gradual titration, regular
assessment, and caution in cardiovascular and respiratory disorders, pregnancy and breast-feeding.
Conclusions: There is currently encouraging, albeit embryonic, evidence for medicinal cannabis in the treatment of
a range of psychiatric disorders. Supportive findings are emerging for some key isolates, however, clinicians need to
be mindful of a range of prescriptive and occupational safety considerations, especially if initiating higher dose THC
formulas.
Keywords: Cannabinoids, Cannabidiol, Marijuana, Cannabis, CBD, THC, Pharmacogenomics, Medicinal plants, Mental
health
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Introduction
The Cannabaceae family is a comparatively small family
of flowering plants encompassing 11 genera and approximately 170 different species, a small number of
which elicit a range of varying psychoactive effects [1].
Several medical applications have been studied over the
past decades, with the National Academies of Sciences,
Engineering and Medicine (NASEM) recently holding
the position that cannabis and cannabinoids demonstrate conclusive or substantial evidence for chronic pain
in adults, chemotherapy-induced nausea and vomiting
and spasticity in multiple sclerosis, with limited evidence
for use in increasing appetite in HIV/AIDS patients and
improving symptoms of post-traumatic stress disorder
(PTSD) [2].
While there is increasing psychiatric interest (and debate) regarding the potential mental health applications
(in concert with concerns over the potential for triggering latent psychosis), historical evidence for the use of
cannabis in mental health conditions is remarkably ancient. For instance, the Shen-nung Pen-tsao Ching (Divine Husbandman’s Materia Medica) described its benefit
as an anti-senility agent [3, 4], while in the Assyrian culture, cannabis was indicated as a drug for grief and sorrow [5, 6]. Sections of the Indian Atharva Veda (1500
BCE) suggest bhanga (Cannabis) exerted anxiolytic effects [5, 7], while in 1563, Da Orta [8] described cannabis as allaying anxiety and engendering laughter. With
respect to modern use, contemporary consumers of cannabis report (as assessed via meta-analysis of patient
usage data) that pain (64%), anxiety (50%), and depression/mood (34%) are the most common reasons [9].
Increasing scientific research, conducted over recent
years, has seen the regulatory pendulum swinging away
from the United Nations Single Convention on Narcotic
Drugs in 1961 (which recommends enforcement of cannabis use as illegal) [10], towards consideration of its potential use in medical conditions. Recent scientific evidence
ascribes anxiolytic, neuroprotective, antioxidant, antiinflammatory, antidepressant, anti-psychotic and hypnotic
pharmacological actions due to several phytochemicals
commonly found in the cannabis genus [11, 12].
While Δ9-tetrahydrocannabinol (THC) is considered the
main psychoactive constituent, other cannabinoids have
also revealed less potent psychotropic effects. These include
cannabidiol (CBD) [13], Δ8-tetrahydrocannabinol [14], and
other less-studied cannabinoids including cannabinol
(CBN) and Δ8 tetrahydrocannabivarin (THCV) [15]. Further, many other constituents such as the terpenes (i.e.
volatile organic compounds found mainly as essential oils
in many plants), also provoke a range of biological effects,
and produce the characteristic aroma of the plant [16]. The
hundreds of cannabis chemovars or varieties (commonly
referred to as strains) developed over millennia have unique
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and complex constituent profiles, of which each may provide targeted therapeutic usage due to the unique synergistic combination of plant chemicals. Some pharmaceutical
preparations have attempted to isolate the key constituents
(there are over 140 phytocannabinoids [17]) to provide
standardised formulas that may harness this ‘entourage effect’ [16, 18], while being able to provide batch-to-batch assurance of the medicine.
While other reviews have covered cannabis’ use in a
range of conditions (cf. Whiting et al. 2015 [10] for a
general review of evidence for medicinal cannabis), none
to date have provided both a systematic and ‘clinicallyfocused’ review on psychiatric disorders. As the focus
was on emerging data for the use of mental health disorders, we omitted addiction and neurological disorders,
which have been extensively covered elsewhere [10, 19],
cf. pain [20–22], cf. epilepsy [23, 24], cf. movement disorders [25]. A further motive for this paper focusing
solely on psychiatric disorders, concerns cannabis users
noting that self-reported anxiety, insomnia, and depression symptoms are amongst the most common reasons
for usage [26].
Thus, the primary purpose of this paper is to provide a
systematic review of the current state of evidence in the
emerging field of cannabinoid therapies for psychiatric
disorders (PTSD, generalised anxiety disorder, social
anxiety, insomnia, psychotic disorders, and attentiondeficit hyperactivity disorder: ADHD). In addition, this
review provides clinical prescriptive guidelines and consideration of both safety and occupational public health
issues. We also provide discussion on considerations for
future research in the field. Our intention was to provide
a review of the extant literature to inform a discussion
with clinical context and appropriate recommendations.

Methods
Due to the field still being in its infancy, a broad inclusion criteria was applied to the available data. The purpose was to locate human studies involving whole
cannabis plant medicines and cannabis-derived isolates
(singularly or in combinations) for the treatment of
major psychiatric disorders or mental health symptoms.
Synthetic cannabinoid analogues (e.g. nabilone) and
THC isomers (e.g. dronabinol) were omitted as these fall
under the auspices of a pharmaceutical-focused review
(as these are classified as pharmaceutical ‘drugs’).
Major electronic databases including OVID MEDLINE,
Cochrane Central Register of Controlled Trials, Health
Technology Assessment Database, Allied and Complementary Medicine and PsychINFO were accessed for data
up to July 2019. Initially, data were sought for metaanalytic or systematic review level epidemiological evidence (as there is sufficient data available) on the crosssectional or longitudinal association of cannabis use and
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individual psychiatric disorders or symptoms. This was
undertaken to assess any deleterious relationship between
cannabis and psychiatric disorders. We then specifically
sought any literature involving interventional human trials
and observational studies, including case studies (due to
deficient randomised controlled trials [RCTs] in this
emerging area). We included studies with any sample size
or age or gender, which used either inhalant, oral, or
transdermal administration of medicinal cannabis or
cannabis-derived isolates. All studies in English were
assessed for inclusion (see supplementary data for the
PRISMA flow chart for the number of human clinical trials or case studies excluded/included). The results are presented to firstly cover the major current epidemiological
evidence, and then next all available clinical trial or case
study data.
The following search terms were used to locate human
studies or case report publications:
TITLE: cannab* OR THC OR tetrahydrocannabinol OR
canab*
AND
TITLE: depression or depressive or mental illness* or
mental disorder* or mental health or mood disorder*
or affective disorder* or anxi* or panic disorder or
obsessive compulsive or adhd or attention deficit or
phobi* or bipolar or psychiat* or psychological or
psychosis or psychotic or schizophr* severe mental* or
serious mental* or antidepress* or antipsychotic* or
post traumatic* or personality disorder* or stress
In summation, 481 articles were located, which was reduced to 310 after duplicates were removed. Of these,
13 studies fitted the eligibility criteria as clinical studies
of cannabis-based treatments for symptoms of psychiatric disorders. The full search and screening process is
displayed in the supplementary data. There were insufficient homogenous studies to perform a meta-analysis.
Affective disorders
Anxiety

The endocannabinoid system has been found to be a
modulator of anxiety and mood, with recent data showing
that cannabinoids or substances which target this system
may interact with specific brain regions, including the
medial prefrontal cortex, amygdaloid complex, bed nucleus of stria terminalis, and hippocampus [27]. Interaction with the CB1 receptor has a modulating effect on
GABAergic and Glutamatergic transmission [28], while
also influencing the hypothalamic pituitary adrenal (HPA)
axis, immune system activation, and neuroplastic mechanisms. In respect to specific psychotropic mechanisms
of action, the anxiolytic (and antidepressant effects)
may also in part be mediated via CBD’s serotonergic
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effects via 5-HT1A receptor activation [29], and
THC’s CB1 receptor agonism [30, 31]. It is worth
noting that studies have demonstrated that CBD may
partially inhibit the psychoactive effects of THC, with
CBD and THC having demonstrated differing symptomatic and behavioural effects on regional brain
function [32–35].
As in the case of certain other psychiatric symptoms
and disorders, epidemiological evidence indicates that
there is a relationship between cannabis use and anxiety
symptom levels. This association (assessed by Kelzior and
colleagues [36] via meta-analysis of 31 studies) has to date
only been found to be weak, and based largely on crosssectional data. Thus, it may be that those with anxiety seek
cannabis treatment, rather than a causal effect occurring
from cannabis use. Longitudinal data is also not convincing due to the bias of one study with a large odds ratio
included in their meta-analysis. However, a stronger positive association was revealed between anxiety and cannabis use disorder. Other longitudinal data involving the
USA-based National Epidemiologic survey on Alcohol
and Related Conditions [37] confirms there is no obvious
causal inference. The study included individuals with a
diagnosis of any anxiety disorder during the initial 4-year
data collection period, comparing cannabis nonusers to
users, and also individuals with cannabis use disorder at a
later time point on a range of psychosocial measures. Results revealed that, when controlling for baseline confounders, no significant relationship was found with
cannabis use and a greater frequency of anxiety.
While to date no human trials could be located for treatment of Generalised Anxiety Disorder using whole cannabis
plant extracts or combined isolates, there was one study
identified testing CBD (Table 1) for Social Anxiety Disorder.
One small preliminary double-blind RCT compared the effects of a simulated public speaking test on treatment-naïve
patients with social anxiety (n = 24) versus healthy control
participants (n = 12) [38]. Each group received a single acute
oral dose of CBD (600 mg) 1.5 h before the test, or matching
placebo. Results revealed that pre-treatment with CBD significantly reduced anxiety, cognitive impairment and discomfort in the social anxiety group’s speech performance, and
significantly decreased hyper-alertness in their anticipatory
speech compared to the placebo group (which presented
higher anxiety, cognitive impairment, discomfort, and higher
alertness levels). Neuroimaging research has also revealed
that in individuals diagnosed with social anxiety, cerebral
blood flow may be altered via CBD. One study employed
fMRI in 10 treatment-naïve patients with social anxiety who
were given 400 mg of oral CBD or placebo in a doubleblinded crossover manner. Relative to placebo, 400 mg of
CBD was associated with significantly decreased subjective
anxiety, with blood flow being modulated in the left parahippocampal gyrus, hippocampus, and inferior temporal gyrus,
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Table 1 Medicinal cannabis trials in mental disorders
Mental
Disorder#

Cannabinoid(s)
Studied

Methodology

Results

Clinical Comment

Bergamaschi CBD (600 mg)
[38]

24 treatment-naïve patients with Social
Anxiety were blindly allocated to
receive CBD or placebo 1.5 h before a
simulated public speaking test. 12
unmedicated healthy controls also
completed the test. Self-reports on the
Visual Analogue Mood Scale, and
Negative Self-Statement scale, and
physiological measures were taken
at six time points during the test

Pre-test CBD administration in
Social Anxiety patients versus
placebo, resulted in significantly
reduced anxiety, cognitive
impairment and discomfort in
speech performance, and
significantly decreased hyperalertness in anticipatory speech.
CBD and control groups however
did not differ, reflecting similar res
ponse profiles during the public
speaking test

The initial positive studies
suggest that CBD may be a
beneficial safe option (a larger
confirmatory study needed)

Crippa [39]

CBD (400 mg)

Compared regional cerebral blood flow
activity in 10 treatment-naïve patients
with SAD who were given CBD or
placebo, in a double-blinded crossover
manner

CBD compared to placebo, resulted
in significantly lower subjective
anxiety, and modulated blood flow
in the left parahippocampal gyrus,
hippocampus, and inferior temporal
gyrus, and right posterior cingulate
gyrus

Greer [54]

Cannabis (not
defined)

Analysed retrospectively collected
CAPS data from 80 patients with PTSD

Patients reported > 75% decrease in
CAPS scores when they were using
cannabis compared to periods
when they were not

Elms [53]

CBD (capsule or Open label retrospective case study
spray; mean
data from 11 adult patients with PTSD.
dosage at week- Data assessed over 8 weeks
8 of 49 mg)

Mean PTSD symptoms on the PCL-5
reduced by 28%. Actual statistical
data analysis not conducted

Nabiximols: THC 263 patients with advanced cancer and
(2.7 mg) and
opioid-refractory pain were randomly
CBD (2.5 mg)
allocated to receive placebo or nabixi
mols daily at low (1–4 sprays), medium
(6–10 sprays) or high (11–16 sprays)
doses, for 5 weeks. Pre/post-measures
included average pain, worst pain,
sleep disruption, quality of life and
mood

Reports of pain relief were
significantly greater for nabiximols
than placebo overall, especially in
the low- and medium-dose groups.
There were no other significant
group differences. Adverse events
were dose-related with only the
high-dose group reporting a
decrease in mood

No evidence for use in depres
sion, however higher doses of
THC-predominant medicines
may in fact lower mood

Only case study and secondary
outcome evidence at present.
Encouraging as a potential use
pending controlled studies,
however next-day effects need
to be assessed in terms of
somnolence and cognitive
functioning

Social Anxiety

PTSD
No firm evidence yet, however
initial case analyses suggest this
application may be of benefit to
manage PTSD symptoms,
reduce anxiety, and improve
sleep

Depression
Portenoy
[60]

Insomnia
Shannon
[69]

CBD capsules
(25 mg) + liquid
(6–25 mg)

Patient (10 y.o. girl with prior early
childhood trauma) was prescribed fish
oil (750 mg daily) + 1 CBD oil capsule
daily for 5 months. CBD liquid (12–24
mg) was added to the regime for 1
month and reduced to 6–12 mg p.r.n
(or ‘when needed’). Sleep assessed
monthly via SDSC

SDSC scores decreased over the
5-month period, indicating an in
crease in sleep quality and quantity

Johnson
[71]

Nabiximols: THC
(2.7 mg) and
CBD (2.5 mg) OR
THC only (2.7
mg)

43 patients, with advanced cancer and
opioid-refractory pain, self-administered
daily nabiximols or THC-only sprays for
5 weeks. Safety, tolerability, pain and
quality of life were assessed

Across groups, pain decreased at
every visit, and showed pre−/post
improvement with insomnia and
fatigue

Shannon
[70]

CBD capsules
(mainly 25 mg/
day)

A retrospective case series of 72 adults
given CBD for anxiety and sleep
complaints at a psychiatric clinic, as an
adjunct to usual treatment. Assessed
monthly over 12 weeks

Anxiety scores on the HAMA
decreased within the first month in
79% of the sample and remained
decreased during the study
duration. PSQI sleep score improved
within the first month in 67%, but
fluctuated over time. Data appeared to
not be statistically significant for the
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Table 1 Medicinal cannabis trials in mental disorders (Continued)
Mental
Disorder#

Cannabinoid(s)
Studied

Methodology

Results

Clinical Comment

group presenting with a
primary complaint of anxiety (those
with sleep disturbance fared better)
Schizophrenia
Leweke [99]

CBD (600–800
mg)

42 individuals with schizophrenia were
randomly assigned to receive 600–800
mg of CBD or amisulpride over 4
weeks. The PANSS and BPRS were
administered every 14 days. Blood was
also collected

Both treatments were effective in
reducing PANSS and BPRS scores at
each time point. CBD was tolerated
better, with fewer side effects
reported. Anandamide levels were
higher in the CBD group posttreatment

McGuire
[101]

CBD (1000 mg)

88 antipsychotic-treated patients with
schizophrenia were randomly given
placebo or CBD alongside existing
medication for 6 weeks. Pre/post-trial
measures included the PANSS, Brief As
sessment of Cognition in Schizophre
nia, Global Assessment of Functioning,
Clinical Global Impressions of Improve
ment and Severity scales.

The CBD group reported lower
positive symptom scores, and were
more likely to be rated as improved
and less severely ill than the
placebo group. The CBD group also
showed improvements in the
cognitive domain of motor speed
compared to placebo. CBD was
tolerated well with similar adverse
event rates reported between the
groups

Boggs [102]

CBD (600 mg)

36 individuals with schizophrenia were
randomised to receive CBD or placebo
adjunctively to current antipsychotic
medication for 6 weeks. PANSS and
MCCB were assessed pre/post-trial

Both groups showed improvement
on PANSS scores and only
the placebo group improved on the
MCCB. Similar side effects were
noted between the groups, with
more sedation evident in the CBD
group

CBD (600–1200
mg)

Two patients with bipolar I disorder
were administered CBD for 30 days
with 5 days of placebo pre/post-trial.
Patients were assessed on the YMRS
and BPRS every 7 days

One patient showed improvements
in YMRS and BPRS scores while on
CBD plus olanzapine but no
additional improvement during
CBD monotherapy. The second
patient had no symptom
improvement with any dose of
CBD. Both tolerated CBD well with
no side effects reported.

Not presently recommended.
CBD appears not to be effective
in attenuating mania

The nabiximols group showed an
improvement in QBT scores that
approached significance. Nominally
significant improvements in ADHD
symptoms were also found for the
nabiximols group compared to
placebo

Potentially may be effective in
managing some ADHD
symptoms however more
research is needed. Lower THC
formulas alleviate concerns
about cognitive impairment

Avoid any use of high THC in
youth. 600 mg–1200 mg of CBD
per day may be effective as an
adjunct for +ve and -ve
symptoms

Bipolar Disorder
Zuardi
[105]

ADHD
Cooper
[108]

Nabiximols: THC 30 adults with ADHD were randomly
(2.7 mg) and
prescribed nabiximols or placebo for 6
CBD (2.5 mg)
weeks. A participant’s optimal dose was
decided at day 14. The QBT assessed
cognitive performance and activity
level (head movements), Conners Adult
ADHD Rating Scale rated ADHD
symptoms, and self-reports to examine
emotional lability

# First Author; THC Tetrahydrocannabinol, CBD Cannabidiol, QBT Quantitative Behavioural Test, PANSS Positive and Negative Syndrome Scale, MCCB MATRICS
Consensus Cognitive Battery, HAMA Hamilton Anxiety rating Scale, PSQI Pittsburgh Sleep Quality Index, YMRS Young Mania Rating Scale, BPRS Brief Psychiatric
Rating Scale, SDSC Sleep Disturbance Scale for Children, CAPS Clinician Administered Posttraumatic Scale; PLC-5 = PTSD checklist for DSM-5

and the right posterior cingulate gyrus [39]. This suggests
that CBD’s activity may occur via interaction with the limbic
and paralimbic brain areas.
Due to the small sample sizes, the above data needs to
be considered with caution. Further, appropriate and considered treatment of anxiety disorders with cannabinoid
therapies is crucial due to the complex relationship with

substance use disorders, often requiring a more complex
biopsychosocial approach [40]. With this context in mind,
CBD (being a non-intoxicant compared to THC) may be a
more preferable option, having also shown anxiolytic effects in preclinical studies [41].
In respect to planned or ongoing research, one study
in Colorado USA has just commenced and is exploring
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the anxiolytic effects of vaporised or ingested THC/CBD
in differing ratios (1:0, 1:1, 0:1) in people with mildmoderate anxiety [42]. Another study is assessing the
effect of CBD on reducing symptoms of anxiety disorders
in a youth cohort (12–25 years old). The Australian-based
study is a 12-week open-label pilot, which aims to see if
200 mg–800 mg of oral CBD (titrated depending on age,
tolerability, and efficacy) is safe and effective for a youth
population [43].
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reduction in Clinician Administered Posttraumatic Scale
for DSM-IV (CAPS) symptom scores when patients with
PTSD were using cannabis compared to when they were
not. While this study had a small sample, and is a retrospective analysis that has some methodological weaknesses, a 75% reduction on the CAPS is a compelling
result, and has spurred recent RCTs which are currently
in recruitment [55, 56].
Depression

Post-traumatic stress disorder (PTSD)

Whole plant cannabis use for the management of PTSD
symptoms has been identified in usage analyses [44], and
in particular in returned armed services veterans [45].
The proposed neurobiological mechanisms by which
medicinal cannabis may assist with PTSD are varied and
mostly derived from animal research. There are high
concentrations of endocannabinoid receptors in the prefrontal cortex, amygdala and hippocampus [46], having a
role in fear acquisition and extinction [47]. There is
strong evidence revealing that a disruption of the endocannabinoid system impairs fear extinction in CB1
knockout mice, suggestive of a critical role of CB1 receptors (and thereby potentially THC) being related to the
extinction of fear [48–50].
One survey involving a convenience sample of 170
patients via a medical cannabis dispensary in California
evaluated a range of health elements, the frequency of
cannabis use, and general mental health [51]. Results revealed that those with high PTSD scores (assessed via
The PTSD Checklist-Civilian Version) were more likely
to use cannabis to assist with mental health coping, in
addition to improving sleep, when compared with those
with low PTSD scores. In particular, cannabis use frequency was greater among those with high PTSD scores
who often used this for improving sleep. While there is
increased use of cannabis in those with PTSD, there is
currently no firmly supportive epidemiological data. A
cross-sectional case control study of veterans showed
that regular users do not have lower PTSD symptoms
than non-users [52].
A recent open label retrospective analysis of case study
data from 11 adults with PTSD assessed the patients
over 8 weeks of CBD treatment (capsule or spray; mean
dosage at week-8 of 49 mg) [53]. Results revealed that a
reduction in mean PTSD symptoms occurred in 28% of
the sample, as assessed on the PTSD checklist for DSM5 (PCL-5). Statistical data analysis was not conducted,
however, and thereby it is not possible to draw firm conclusions. Another retrospective study analysing PTSD
symptoms collected during 80 psychiatric evaluations of
patients applying to the New Mexico Medical Cannabis
Program during 2009 to 2011 [54], revealed more supportive findings. The data identified a greater than 75%

Phytocannabinoids and terpenes have a potential application for modulation of the endocannabinoid system
and the 5HT1A receptor to provide an antidepressant
effect [16]. No RCTs to date have been conducted on
the primary outcome of depression. Three studies assessing oral-administered nabiximols (i.e. botanically derived preparation containing standardised levels of THC,
CBD, terpenes and flavonoids from cannabis) for other
conditions (multiple sclerosis and cannabis withdrawal)
found no significant effect on the secondary outcome of
depression [57–59]. It is worth noting that one study involving cancer patients using nabiximols showed a significant reduction in mood occurred for those who used
the highest dose (11–16 sprays per day) compared to the
placebo [60]. Further, some epidemiological evidence
has revealed a greater level of depressive symptoms in
heavy cannabis users compared to light-users and nonusers [61]. Due to this, higher dose THC should be
avoided in people with major depressive disorder
(MDD) or low mood. However, a cross-sectional survey
on patterns of use and perceived efficacy suggested that
in over 1429 participants identified as medical cannabis
users, over 50% reported using medicinal cannabis specifically for depression [62].
Insomnia

Anecdotal survey evidence abounds for the soporific effect of cannabis, with sufferers of a range of conditions
including pain, anxiety and PTSD reporting that it assists in the management of insomnia [51, 63–68]. While
this may commonly take the form of whole plant cannabis being administered via vaporised inhalation, isolated
CBD may also be of benefit. An example case study detailed in the literature concerns a 10-year-old girl with
prior early childhood trauma [69]. A trial of oral CBD
oil (25 mg) resulted in a decrease in this patient’s anxiety, and improvement in the quality and quantity of her
sleep. A more substantial retrospective case series of 72
adults given CBD for anxiety and sleep complaints at a
psychiatric clinic (as an adjunct to usual treatment)
assessed patient data monthly over 12 weeks [70].
Anxiety scores on the Hamilton Anxiety rating Scale
(HAMA) decreased within the first month in 79% of the
sample and remained low during the study duration.
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The Pittsburgh Sleep Quality Index score also improved
within the first month in 67% of the sample, but fluctuated over time. It should be noted that the data were not
analysed for statistical significance, and it appeared that
the sub-sample presenting primarily for anxiety treatment did not fare as well as the cohort presenting primarily with sleep issues.
A study by Johnson et al. [71] tested the long-term
safety and tolerability of a THC/CBD spray and a THC
spray in relieving pain in patients with advanced cancer.
A total of 43 patients were continued on a previous
three-arm RCT involving an open label administration
of a self-titrated THC/CBD spray (n = 39) or THC spray
(n = 4) (2.7 mg) assessed over a 5-week period. While
results revealed a consistent reduction in perceived
pain, participants also reported a decrease in their insomnia, which also reflected less fatigue. Cannabinoids
may have a dual effect of lessening pain (which makes
it easier to sleep), in addition to their direct soporific
and anxiolytic effects being mediated in part via serotonergic activity.
As detailed above, the evidence for this use is currently
very weak, and to date no RCTs were located in the literature specifically assessing cannabinoid isolates or
whole plant formulas. As of late 2018, there is however,
a clinical trial taking place in Australia assessing cannabinoid treatment in chronic insomnia [72]. The study,
based in Western Australia, is aiming to enrol 24 participants aged (25–70 years) who have insomnia (defined as
difficulty initiating or maintaining sleep for 3 or more
nights per week for at least 3 months). The intervention
involves an oral MC extract (ZTL-101) or placebo given
in a cross-over manner for a study period of approximately 2 months. Participants will be assessed via the
clinically-validated insomnia scales, an actigraph watch,
and will be assessed in a sleep centre after 2-weeks.
Psychotic disorders
Schizophrenia

Consistent evidence has shown that there is a relationship between schizophrenia and cannabis use [73–75].
Heavy cannabis use may proceed to a diagnosis of the
disorder, however, increased use may also result from
‘self-medication’. Cannabis use is cross-sectionally associated with more severe symptoms of psychosis in young
people who do not meet the threshold for schizophrenia,
and appears to be one high-risk component for the tumescence of the disorder [76]. More importantly, there
is also longitudinal data to support a causal relationship
[77–79]. A 2016 meta-analysis showed that while general
lifetime use is not cross-sectionally associated with increased risk of psychosis, there is a robust relationship
demonstrated in recent or current use in ultra-high-risk
(UHR) adolescents with a DSM-diagnosed cannabis use
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disorder [80]. A recent prominent study has corroborated this finding. Data from 11 sites across Europe and
Brazil involving patients with first-episode psychosis versus population controls, revealed that daily cannabis use
was associated with increased odds of a psychotic disorder occurring compared with never-users, with nearly
five-times increased odds for daily use of high-potency
THC types of cannabis [81]. Several academics [82–86]
have disputed these findings and comment that while
there is a relationship, cannabis use is not causally related to increased psychosis risk (potentially due to a
range of confounders e.g. correlated genetic liabilities or
indirect and bidirectional processes). However, di Forti
and colleagues (the study authors) [87] maintain that the
data does indeed support this causal association, and
that other research has flawed elements (e.g. previous
Mendelian Randomisation studies using imprecise measurements of cannabis use).
It is of note that schizophrenia risk alleles are linked
to cannabis use in a general population [78]. Regardless,
the transition rates from a general population of cannabis users to schizophrenia is very low and can be considered to be part of a constellation of various potential
gene-environment interactions. Several key genes have
been implicated as potentially modulating the risk of developing schizophrenia after early cannabis use: BDNF,
CNR1, COMT, AKT1, and DRD2 genes [88, 89]. There
is also a likely increased susceptibility when a combination of these at-risk alleles from these single nucleotide
polymorphisms (SNPs) are combined with childhood
trauma [90, 91].
The apprehension regarding the promotion of psychotic symptoms are primarily based on the THC constituent of cannabis, a CB1 receptor agonist, which is
the primary psychoactive phytochemical. This effect
has been shown to be more prominent in users of highTHC cannabis, or in chronic heavy users [92]. Thus,
THC should be avoided in people with or at risk of
schizophrenia. Exposure to THC increases extracellular
dopamine and glutamate and decreases GABA concentrations in the prefrontal cortex [93]. A recent doubleblind crossover RCT investigated whether altered
striatal glutamate (measured via proton magnetic resonance spectroscopy) was a mediating biomarker from
intravenously administered THC in 16 healthy participants [94]. Results revealed that that an increase in
striatal glutamate levels may underlie acute cannabisinduced psychosis, while lower baseline levels may
provide a valid biomarker of greater sensitivity to its
acute psychotomimetic effects.
The psychotropic effects of THC may mimic the presentation of psychotic symptoms, including paranoia, sensory alteration, euphoria, and hallucinations [95]. In
laboratory-based research, people with schizophrenia
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appear to be even more sensitive to the psychosisinducing effects of THC than healthy controls [96]. In
contrast to THC, as mentioned in the introduction, CBD
may in fact provide an opposing effect to THC albeit
more research into this mechanism is required.
Additional effects include the inhibition of anandamide
breakdown via fatty acid amide hydrolase (FAAH) blocking effects, and anti-inflammatory effects [97, 98].
CBD is well-tolerated with minimal deleterious psychoactive effects (although some psychological effects
are evident due to modulation of the 5HT1A receptor
and enhanced anandamide signalling) [99]. Due to this,
studies have primarily employed isolated CBD, however
this work could potentially be extended to formulas
from whole-plant strains which are high in CBD (> 10
mg/g) and lower in THC (< 4 mg/g). These preparations
may also contain other yet-to-be-studied compounds
from the plant which may be beneficial for the positive
or negative symptoms of schizophrenia.
In respect to current research, aside from an initial
index case study conducted by Zuardi, Morais [100] in
1995, who showed that 1500 mg of CBD administered for
26 days was beneficial for treatment-resistant schizophrenia, three clinical studies exist to date. A study by Leweke,
Piomelli [99] tested in a double-blind, RCT design 600–
800 mg/day of oral CBD vs the antipsychotic amisulpride
over 4 weeks in 42 patients. While both treatments were
safe and led to significant non-differential clinical improvements, the CBD arm had a superior side-effect profile. CBD also significantly increased anandamide levels,
which was associated with clinical improvement. Another
double-blind parallel-group trial, involving 88 patients
with schizophrenia who were given either oral CBD (1000
mg/day) or placebo adjunctively to existing antipsychotic
medication revealed after 6 weeks of treatment that the
CBD group had lower levels of positive psychotic symptoms on the Positive and Negative Syndrome Scale
(PANSS), and were more likely to have been rated as improved via clinician-ratings [101]. While these studies
were supportive of CBD, a recent double-blind RCT by
Boggs, Surti [102] found no benefit for 600 mg/day of
CBD in comparison to placebo. The 6-week study involving 36 patients with schizophrenia revealed that both placebo and CBD PANSS scores improved, but no Group ×
Time effect was evident. The CBD was well-tolerated,
however, and more sedation was evident in the CBD
group compared to placebo.
Furthermore, CBD may confer some protective effects
in young people at clinical high-risk for psychosis (n = 33),
as a recent single-dose RCT found that 600 mg of CBD
temporarily normalised aberrant brain activity in the parahippocampal, striatal, and midbrain areas, which is associated with increased psychosis risk [103]. Currently, an
ongoing clinical trial in the United Kingdom is assessing
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the efficacy of 600 mg of CBD per day for reducing symptoms of psychosis in young people at clinical high-risk for
psychosis [104].
Bipolar disorder

To date no clinical trial has assessed cannabinoids for the
treatment of bipolar disorder (in respect to maintaining
euthymia, or as a treatment of hypo/mania or depression),
although there is a potential role of the endocannabinoid
system in the disorder, as detailed above. Initial case reports contend this approach may not however be of benefit [105]. Two patients diagnosed with DSM-IV Bipolar
type I disorder, and presenting with mania, were provided
adjunctive CBD (titrated to 1200 mg per day) after receiving placebo for an initial five-day period. On Day 31, CBD
treatment was discontinued and replaced by placebo for
five days. While the first patient showed symptom improvement while on olanzapine plus CBD, she showed no
additional improvement during CBD monotherapy, while
the second patient had no symptom improvement with
any dose of CBD during the trial. Both patients tolerated
CBD very well and no side-effects were reported, despite
no obvious effect on reducing mania.
ADHD

Evidence has revealed that adults with ADHD may selfmedicate with cannabis as a coping strategy for a range of
potential effects [106]. Off-label use in the US for this application has been noted despite a relative deficit of evidence for this use [107]. One study was located, the
“Experimental Medicine in ADHD-Cannabinoids” pilot
RCT, using nabiximol (cannabinoid/terpene combination)
oromucosal spray in 30 adults with ADHD for 6 weeks
[108]. The primary outcome was cognitive performance
and activity level (as measured by head movements) using
the Quantitative Behavioural Test. Secondary outcomes
included ADHD and emotional lability symptoms. While
a trend towards significance occurred in favour of nabiximols, no significant difference was revealed on the primary outcomes. Notably, the use of nabiximols did not
impair cognition. For secondary outcomes, the combination of note was associated with a nominally significant
improvement in hyperactivity/impulsivity scores on the
investigator-rated Conners Adult ADHD Rating Scale.
The combination was well-tolerated, however, a serious
adverse event involving muscular seizures/spasms occurred in the active group. While not definitive, this study
provides preliminary evidence supporting the selfmedication theory of cannabis use in ADHD and the need
for further studies of the endocannabinoid system in
ADHD. Results, however, did not meet significance following adjustment for multiple testing, and it should be
recognised that the sample size was small, thus a more
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robust sample would be better placed to determine the
true effect.

Discussion
Data synthesis

As the present data indicates, the current field of cannabinoid therapeutics in psychiatry currently provides no
convincing evidentiary support for use in any mental
health application. More research is urgently needed,
and many RCTs are currently being undertaken; thereby
the landscape will change rapidly over the next several
years. Currently, the most promising (although inconclusive) evidence is for CBD as an adjunctive treatment in
schizophrenia, with an additional isolated study showing
efficacy in social anxiety, and weak data suggesting a potential effect for ADHD symptoms. The evidence also
tentatively suggests that a role exists for cannabinoids in
PTSD, and also in reducing insomnia, which may also
commonly occur in chronic pain. For other plantderived cannabinoid therapy applications for psychiatric
symptoms/disorders (e.g. several affective disorders) no
firm conclusions can currently be drawn.
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them. Given the complexity of MC whole-plant formulas
(and the current challenge to standardise for batch-tobatch consistency), companies have primarily tested cannabinoid isolates and analogues. The most studied
including nabiximols (Sativex), nabilone (Cesamet), and
dronabinol (Marinol). While this may provide more
pharmacological assurity, such an approach also negates
the potential of unique genetic chemovars of cannabis
which may provide specific therapeutic activity due to a
complex synergistic interaction of constituents (known
as the entourage effect). Patient preference may also be
towards vaporisation of dried raw material [110]. To this
end, specific prescriptive considerations need to be
adopted, including:
 Determining patient preference regarding

Clinical prescriptive considerations

It initially should be recognised by clinicians that, as
detailed above, weak evidence currently exists in the
field, thus this prescriptive advice should be taken in
the context of evolving research. The first consideration faced by a clinician (in a legal jurisdiction) with
a patient who is interested (or for clinician-initiated
prescription) in using cannabis medicinally, is whether
this is medically appropriate for them. A thorough
screening firstly needs to occur, with Canadian British
Columbian Physician guidelines [109] suggesting that
clinicians initially assess:







 Age – higher-dose THC forms not advised in people

< 25 years of age;
 If a personal history or family history of psychosis is

present, and if so, no THC is advised;
 Any current or past drug or alcohol misuse or

dependence (avoid especially in individuals with
cannabis dependence or misuse);
 Cardiovascular or respiratory diseases (avoid or use
caution);
 Current medications which may interact with
cannabis; and
 Pregnant or planning or conceive or breastfeeding
(avoid).
Next, if no contraindication is apparent, medical consideration can be given to what potential clinical application the MC may present for, and the cannabis
formulation or isolate/s that may be appropriate for



administration - vaporisation (via specific devices),
inhalation via traditional smoking apparatuses, oral
dose (i.e. capsule, oil or in some cases food product),
sublingual via lozenges or sprays. Note that each has
a different onset of action and half-life. Inhalants will
provide a more instantaneous effect (due to the alacrity of THC decarboxylation), whereas oral forms
will take longer e.g. 45–90 min to take effect. Both
forms of administration may be advisable to provide
flexible symptom management;
Patient’s personality in terms of the effects of higher
THC formulas. Avoidance of higher THC formulas
should occur in youth and in those with paranoid
personalities;
Potential for abuse (with greater theoretical
potential in vaporised/inhaled forms [which also
carries additional general health consequences]);
When the application should occur with respect to
occupational and carer responsibilities and driving.
Note that there is the potential to prescribe
different cannabis preparations which contain
differing levels of THC and CBD, with higher
dose THC applications being applied preferentially
in the evening.
CBD dosage (based on current evidence) varies
according to disorder, age, weight, and potentially
pharmacogenetic differences. Most research tends to
focus on a range of 200 mg–800 mg per day [111].
In respect to THC-containing formulas, it has been
advised to be cautious exceeding 20 mg per day due
to potential side effects [112], and people may find a
psychotropic effect with as little as 1 mg–2.5 mg per
dose.

As mentioned above, there are a myriad of potential
cannabis chemovars that can be developed, each with
unique medicinal applications. However, to maintain
pharmacodynamic/kinetic consistency, at present, the
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two major constituents commonly standardised for are
THC and CBD (in some cases select terpenes are also
included). THC provides, as indicated above, the primary
psychotropic effect, and higher doses may be preferable
for the amelioration of pain and inducement of sleep
[63]. Further, it may provide an acute mood elevating effect in some people, however as mentioned, this may
also elicit symptoms of paranoia, anxiety, and cognitive
impairment (and in higher doses may actually impair
mood). This effect may potentially be opposed by CBD
(and/or other less studied cannabinoids), however data
is mixed as to this effect. Additionally, the findings are
not clear cut, with users of cannabis (to treat anxiety)
having a statistically significant preference for higher
THC/lower CBD containing cannabis cultivars [113].
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[114] characterised pertinent genes with relevant interaction with cannabis into three broad categories: Receptor
genes (CNR1, CNR2, TRPV1, and GPR55), transporter
genes (ABCB1, ABCG2, SLC6A) and pharmacokinetic/metabolism (CYP3A4, CYP2C19, CYP2C9, CYP2A6, CYP1A1,
COMT, FAAH, COX2, ABHD6, ABHD12). Research into
the pharmacogenomic influence is however nascent, with
most of the focus being on the relationship with cannabis
dependence (e.g. CNR1 receptor SNPs which shows no obvious association), or schizophrenia (COMT, DRD2 SNPs
showing a stronger correlation) [81, 114]. Further exploration of FAAH SNPs differentially affecting people’s response to CBD is also of value (given its important role in
inhibiting the degradation of anandamide).
Occupational and public health considerations

Safety considerations

Clinicians needs to be aware that cannabinoid therapies
may elicit a range of side effects. In respect to potentially
expected side-effects from cannabinoid interventions,
occasional adverse effects revealed in clinical trials include co-ordination problems, dizziness, disorientation,
euphoria, drowsiness or fatigue, dry mouth, nausea and
gastrointestinal upsets [10]. Due to this, regular monitoring is advised, especially when commencing treatment in
cannabis-naïve patients.
The previously cited report conducted by the National
Academy of Sciences [6] on the health effects of cannabis and cannabinoids cites limited evidence that cannabis use increases the rates of initiation of other
psychoactive drugs. Additionally, while there are concerns over the relationship with schizophrenia, no firm
evidence shows any association between cannabis use
and the likelihood of developing bipolar disorder. Further evidence is suggestive that smoking cannabis on a
regular basis is associated with cough and phlegm production, while limited evidence exists suggestive of a
statistical association between cannabis use and ischaemic stroke and/or acute myocardial infarction. Evidence
is noted to exist for the association between increased
cannabis use frequency and progression to developing
problematic cannabis use [6], as well as potential respiratory infections/disorders (especially in the use of
poor-quality raw material). Clinicians need to balance
these concerns together with the potential benefits, especially regarding the potential for lesser harm from other
prescriptive or illicit options in patients managing psychiatric and pain conditions.
Pharmacogenetic considerations

Increased attention to the influence of pharmacogenetics
factors is advised, with several genes being identified that
may differentially affect cannabinoid pharmacokinetics and
pharmacodynamics. A recent review led by Hryhorowicz

Occupational health and safety issues also exist in consideration with medicinal cannabis users. Workplace
safety concerns have been raised in relation to the potential for medicinal cannabis use to impair judgement
and psychomotor skills, especially in relation to motor
vehicle use, operation of fixed and mobile plants particularly heavy industrial machinery, and the potential for
risk-taking behaviors and those working in safety sensitive positions [115, 116]. Employers have a ‘duty of care’
to provide safe and healthy workplaces, which includes
the management of alcohol and drug use and their potential to create unsafe workplaces or practices. Workplace drug testing (WDT) is common in some industries
including mining, transportation and correctional services [117]. Employees in building, transportation, maritime and mining operations cannot use drugs, legal or
illegal, if they could impair their ability to safely undertake their duties [118]. However, the presence of a drug,
or its metabolite, in a person’s system is not always proportional to cognitive impairment [119]. In addition,
WDT does not discriminate between recreational or medicinal use and could place medicinal cannabis patients
at risk of discrimination or unfair dismissal. Implementation of WDT should be balanced with a greater knowledge on the dose response relationship between
cannabis-based medicines and their potential side
effects.
Medicinal cannabis patients may also be subject to
mobile drug testing in jurisdictions such as Australia.
The salivary testing process is inefficient for assessment
of cannabis related driving impairment because the tests
can trace THC in saliva for days after consumption, long
after any cognitive impairment has abated. The potential
impact of medicinal cannabis on function will vary with
dose, the length of usage (tolerance), route of administration (oral versus smoking), [120] and saliva THC
levels are not direct measures of cognitive status. Further, the concentration of THC in urine does not
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correlate with cognitive function [120]. Conversely, in
the US, a whole blood THC level of 5 ng/mL has been
established as a legal limit for driving in states where
cannabis has been legalised [121]. Guidelines and strategies for the specific risk management of cannabis in the
workplace have been published in North America [120–
123]. However, Australia is yet to publish its own risk
management guidelines relating to medicinal cannabis in
the workplace, although generic workplace alcohol and
drug risk management guidelines could be adapted in
the interim [118].
Future research considerations

It should also be noted that the majority of studies assessing
the effect of cannabis on cognitive function were undertaken with low potency THC strains (< 4% THC), [120]
and further study is required for both high potency THC
medicines, as well as THC-free medicines such as CBD
[121]. Further, more research is needed on the dosage required (especially of CBD and lesser studied cannabinoids),
the potential entourage effect, the pharmacokinetics, and
the influence of pharmacogenetics on both metabolism of
the cannabinoids and the pharmacodynamics. Novel trial
designs are advised in some instances, particularly involving
employing high-quality RCTs (or N-of-1 designs), to explore the potential benefits in psychiatric conditions.
While research is rapidly advancing, there is a challenge regarding the adequate blinding of medicinal cannabis studies (due to the obvious psychotropic effect,
and lack thereof in cannabinoid-removed controls)
[124]. This may be addressed via cannabis naïve participants with psychomimetic controls (e.g. atropine; these
however have the innate challenges of being biologically
active themselves); adequate assessment of un/blinding;
and use of varying levels of THC within the study. It still
should, however, be taken in the context of other psychiatric or neurological research, with opioids and benzodiazepines also eliciting an obvious psychophysiological
effect, and the acceptance of the research demonstrating
analgesic and anxiolytic effects, respectively.

Conclusions
Currently the evidence is nascent and too weak to recommend cannabinoid-based interventions for a range of
psychiatric disorders. While encouraging, research is
only just beginning to determine whether cannabis or its
isolates may or may not be effective for this application,
and clinicians need to be mindful of several safety considerations (as articulated above). The most promising (although
inconclusive) evidence is for CBD as an adjunctive treatment in schizophrenia, with an additional isolated study
showing efficacy in social anxiety, and some data suggesting
a potential effect for PTSD and ADHD symptoms. The data
also tentatively suggests that a role exists for cannabinoids
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in reducing insomnia, which may also commonly occur in
chronic pain. Given the generally favorable safety profile of
cannabinoids observed across the observational studies and
clinical trials conducted to date, there is clearly a strong
case for encouraging further research.
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Attention-Deﬁcit/Hyperactivity Disorder
Overview
Attention-deﬁcit/hyperactivity disorder (ADHD) is a disorder marked by an ongoing pattern of
inattention and/or hyperactivity-impulsivity that interferes with functioning or development.
Inattention means a person wanders off task, lacks persistence, has diﬃculty sustaining
focus, and is disorganized; and these problems are not due to deﬁance or lack of
comprehension.
Hyperactivity means a person seems to move about constantly, including in situations in
which it is not appropriate; or excessively ﬁdgets, taps, or talks. In adults, it may be
extreme restlessness or wearing others out with constant activity.
Impulsivity means a person makes hasty actions that occur in the moment without ﬁrst
thinking about them and that may have a high potential for harm, or a desire for
immediate rewards or inability to delay gratiﬁcation. An impulsive person may be socially
intrusive and excessively interrupt others or make important decisions without
considering the long-term consequences.

Signs and Symptoms
Inattention and hyperactivity/impulsivity are the key behaviors of ADHD. Some people with
ADHD only have problems with one of the behaviors, while others have both inattention and
hyperactivity-impulsivity. Most children have the combined type of ADHD.
In preschool, the most common ADHD symptom is hyperactivity.
It is normal to have some inattention, unfocused motor activity, and impulsivity, but for people
with ADHD, these behaviors:
are more severe
occur more often
interfere with or reduce the quality of how they function socially, at school, or in a job

Inattention
People with symptoms of inattention may often:
Overlook or miss details, make careless mistakes in schoolwork, at work, or during other
activities
Have problems sustaining attention in tasks or play, including conversations, lectures, or
lengthy reading
Not seem to listen when spoken to directly
Not follow through on instructions and fail to ﬁnish schoolwork, chores, or duties in the
workplace or start tasks but quickly lose focus and get easily sidetracked

Have problems organizing tasks and activities, such as what to do in sequence, keeping
materials and belongings in order, having messy work and poor time management, and
failing to meet deadlines
Avoid or dislike tasks that require sustained mental effort, such as schoolwork or
homework, or for teens and older adults, preparing reports, completing forms, or
reviewing lengthy papers
Lose things necessary for tasks or activities, such as school supplies, pencils, books, tools,
wallets, keys, paperwork, eyeglasses, and cell phones
Be easily distracted by unrelated thoughts or stimuli
Be forgetful in daily activities, such as chores, errands, returning calls, and keeping
appointments

Hyperactivity-Impulsivity
People with symptoms of hyperactivity-impulsivity may often:
Fidget and squirm in their seats
Leave their seats in situations when staying seated is expected, such as in the classroom or
the oﬃce
Run or dash around or climb in situations where it is inappropriate or, in teens and adults,
often feel restless
Be unable to play or engage in hobbies quietly
Be constantly in motion or “on the go,” or act as if “driven by a motor”
Talk nonstop
Blurt out an answer before a question has been completed, ﬁnish other people’s sentences,
or speak without waiting for a turn in a conversation
Have trouble waiting for his or her turn
Interrupt or intrude on others, for example in conversations, games, or activities
Diagnosis of ADHD requires a comprehensive evaluation by a licensed clinician, such as a
pediatrician, psychologist, or psychiatrist with expertise in ADHD. For a person to receive a
diagnosis of ADHD, the symptoms of inattention and/or hyperactivity-impulsivity must be
chronic or long-lasting, impair the person’s functioning, and cause the person to fall
behind typical development for his or her age. The doctor will also ensure that any ADHD
symptoms are not due to another medical or psychiatric condition. Most children with ADHD
receive a diagnosis during the elementary school years. For an adolescent or adult to receive a
diagnosis of ADHD, the symptoms need to have been present before age 12.
ADHD symptoms can appear as early as between the ages of 3 and 6 and can continue through
adolescence and adulthood. Symptoms of ADHD can be mistaken for emotional or disciplinary
problems or missed entirely in quiet, well-behaved children, leading to a delay in diagnosis.
Adults with undiagnosed ADHD may have a history of poor academic performance, problems at
work, or diﬃcult or failed relationships.
ADHD symptoms can change over time as a person ages. In young children with ADHD,
hyperactivity-impulsivity is the most predominant symptom. As a child reaches elementary
school, the symptom of inattention may become more prominent and cause the child to struggle
academically. In adolescence, hyperactivity seems to lessen and may show more often as feelings
of restlessness or ﬁdgeting, but inattention and impulsivity may remain. Many adolescents with
ADHD also struggle with relationships and antisocial behaviors. Inattention, restlessness, and
impulsivity tend to persist into adulthood.

Risk Factors
Researchers are not sure what causes ADHD. Like many other illnesses, several factors can
contribute to ADHD, such as:
Genes
Cigarette smoking, alcohol use, or drug use during pregnancy
Exposure to environmental toxins during pregnancy
Exposure to environmental toxins, such as high levels of lead, at a young age
Low birth weight
Brain injuries
ADHD is more common in males than females, and females with ADHD are more likely to have
problems primarily with inattention. Other conditions, such as learning disabilities, anxiety
disorder, conduct disorder, depression, and substance abuse, are common in people with ADHD.

Treatment and Therapies
While there is no cure for ADHD, currently available treatments can help reduce symptoms and
improve functioning. Treatments include medication, psychotherapy, education or training, or a
combination of treatments.

Medication
For many people, ADHD medications reduce hyperactivity and impulsivity and improve their
ability to focus, work, and learn. Medication also may improve physical coordination. Sometimes
several different medications or dosages must be tried before ﬁnding the right one that works
for a particular person. Anyone taking medications must be monitored closely and carefully by
their prescribing doctor.
Stimulants. The most common type of medication used for treating ADHD is called a
“stimulant.” Although it may seem unusual to treat ADHD with a medication that is considered a
stimulant, it works by increasing the brain chemicals dopamine and norepinephrine, which play
essential roles in thinking and attention.
Under medical supervision, stimulant medications are considered safe. However, there are risks
and side effects, especially when misused or taken in excess of the prescribed dose. For example,
stimulants can raise blood pressure and heart rate and increase anxiety. Therefore, a person
with other health problems, including high blood pressure, seizures, heart disease, glaucoma,
liver or kidney disease, or an anxiety disorder should tell their doctor before taking a stimulant.
Talk with a doctor if you see any of these or other side effects while taking stimulants:
decreased appetite
sleep problems
tics (sudden, repetitive movements or sounds)
personality changes
increased anxiety and irritability
stomachaches
headaches

Non-stimulants. A few other ADHD medications are non-stimulants. These medications take
longer to start working than stimulants, but can also improve focus, attention, and impulsivity in
a person with ADHD. Doctors may prescribe a non-stimulant: when a person has bothersome
side effects from stimulants; when a stimulant was not effective; or in combination with a
stimulant to increase effectiveness.
Although not approved by the U.S. Food and Drug Administration (FDA) speciﬁcally for the
treatment of ADHD, some antidepressants are sometimes used alone or in combination with a
stimulant to treat ADHD. Antidepressants may help all of the symptoms of ADHD and can be
prescribed if a patient has bothersome side effects from stimulants. Antidepressants can be
helpful in combination with stimulants if a patient also has another condition, such as an anxiety
disorder, depression, or another mood disorder.
Doctors and patients can work together to ﬁnd the best medication, dose, or medication
combination. Learn the basics about stimulants and other mental health medications on the
NIMH Mental Health Medications webpage and check the FDA website for the latest information
on warnings, patient medication guides, or newly approved medications.

Psychotherapy and Psychosocial Interventions
Several speciﬁc psychosocial interventions have been shown to help patients and their families
manage symptoms and improve everyday functioning. In addition, children and adults with
ADHD need guidance and understanding from their parents, families, and teachers to reach
their full potential and to succeed.
For school-age children, frustration, blame, and anger may have built up within a family before
a child is diagnosed. Parents and children may need specialized help to overcome negative
feelings. Mental health professionals can educate parents about ADHD and how it affects a
family. They also will help the child and his or her parents develop new skills, attitudes, and
ways of relating to each other.
Behavioral therapy is a type of psychotherapy that aims to help a person change his or her
behavior. It might involve practical assistance, such as help organizing tasks or completing
schoolwork, or working through emotionally diﬃcult events. Behavioral therapy also teaches a
person how to:
monitor his or her own behavior
give oneself praise or rewards for acting in a desired way, such as controlling anger or
thinking before acting
Parents, teachers, and family members also can give positive or negative feedback for certain
behaviors and help establish clear rules, chore lists, and other structured routines to help a
person control his or her behavior. Therapists may also teach children social skills, such as how
to wait their turn, share toys, ask for help, or respond to teasing. Learning to read facial
expressions and the tone of voice in others, and how to respond appropriately can also be part of
social skills training.
Cognitive behavioral therapy can also teach a person mindfulness techniques, or meditation. A
person learns how to be aware and accepting of one’s own thoughts and feelings to improve
focus and concentration. The therapist also encourages the person with ADHD to adjust to the
life changes that come with treatment, such as thinking before acting, or resisting the urge to
take unnecessary risks.

Family and marital therapy can help family members and spouses ﬁnd better ways to handle
disruptive behaviors, to encourage behavior changes, and improve interactions with the patient.
Parenting skills training (behavioral parent management training) teaches parents the
skills they need to encourage and reward positive behaviors in their children. It helps parents
learn how to use a system of rewards and consequences to change a child’s behavior. Parents are
taught to give immediate and positive feedback for behaviors they want to encourage and
ignore or redirect behaviors that they want to discourage. They may also learn to structure
situations in ways that support desired behavior.
Speciﬁc behavioral classroom management interventions have been shown to be effective
for managing youths’ symptoms and improving their functioning at school and with peers. These
research-informed strategies typically include teacher-implemented reward programs that
often utilize point systems and communication with parents via Daily Report Cards.
Many schools offer special education services to children with ADHD who qualify. Educational
specialists help the child, parents, and teachers make changes to classroom and homework
assignments to help the child succeed. Public schools are required to offer these services for
qualiﬁed children, which may be free for families living within the school district. Learn more
about the Individuals with Disabilities Education Act (IDEA), visit the U.S. Department of
Education’s IDEA website.
Stress management techniques can beneﬁt parents of children with ADHD by increasing their
ability to deal with frustration so that they can respond calmly to their child’s behavior.
Support groups can help parents and families connect with others who have similar problems
and concerns. Groups often meet regularly to share frustrations and successes, to exchange
information about recommended specialists and strategies, and to talk with experts.
The National Resource Center on ADHD, a program of Children and Adults with AttentionDeﬁcit/Hyperactivity Disorder (CHADD®) supported by the Centers for Disease Control and
Prevention (CDC), has information and many resources. You can reach this center online or by
phone at 1-866-200-8098.
For more information on psychotherapy, see the Psychotherapies webpage on the NIMH website.

Tips to Help Kids and Adults with ADHD Stay Organized
For Kids:
Parents and teachers can help kids with ADHD stay organized and follow directions with tools
such as:
Keeping a routine and a schedule. Keep the same routine every day, from wake-up time to
bedtime. Include times for homework, outdoor play, and indoor activities. Keep the
schedule on the refrigerator or a bulletin board in the kitchen. Write changes on the
schedule as far in advance as possible.
Organizing everyday items. Have a place for everything, (such as clothing, backpacks, and
toys), and keep everything in its place.
Using homework and notebook organizers. Use organizers for school material and supplies.
Stress to your child the importance of writing down assignments and bringing home the
necessary books.

Being clear and consistent. Children with ADHD need consistent rules they can understand
and follow.
Giving praise or rewards when rules are followed. Children with ADHD often receive and
expect criticism. Look for good behavior and praise it.
For Adults:
A professional counselor or therapist can help an adult with ADHD learn how to organize his or
her life with tools such as:
Keeping routines
Making lists for different tasks and activities
Using a calendar for scheduling events
Using reminder notes
Assigning a special place for keys, bills, and paperwork
Breaking down large tasks into more manageable, smaller steps so that completing each
part of the task provides a sense of accomplishment.

Join a Study
Clinical trials are research studies that look at new ways to prevent, detect, or treat diseases and
conditions. The goal of clinical trials is to determine if a new test or treatment works and is safe.
Although individuals may beneﬁt from being part of a clinical trial, participants should be aware
that the primary purpose of a clinical trial is to gain new scientiﬁc knowledge so that others may
be better helped in the future.
Researchers at NIMH and around the country conduct many studies with patients and healthy
volunteers. We have new and better treatment options today because of what clinical trials
uncovered years ago. Be part of tomorrow’s medical breakthroughs. Talk to your health care
provider about clinical trials, their beneﬁts and risks, and whether one is right for you.
To learn more or ﬁnd a study, visit:
NIMH’s Clinical Trials webpage: Information about participating in clinical trials
Clinicaltrials.gov: Current Studies on ADHD: List of clinical trials funded by the National
Institutes of Health (NIH) being conducted across the country
Join a Study: Children - ADHD: List of studies being conducted on the NIH Campus in
Bethesda, MD

Learn More
Free Brochures and Shareable Resources
Attention-Deﬁcit/Hyperactivity Disorder: A brochure on childhood ADHD that explains
its causes, symptoms, treatments, and how parents can get help. Also available en Español.
Could I Have Attention-Deﬁcit/Hyperactivity Disorder (ADHD)? A brochure on ADHD
that explains causes, symptoms, treatments, and how to get help. Also available en
Español.
Shareable Resources on ADHD: Help support ADHD awareness and education in your
community. Use these digital resources, including graphics and messages, to spread the

word about ADHD.

Federal Resources
CDC offers fact sheets, infographics, and other resources about the signs, symptoms, and
treatment of children with ADHD.
MedlinePlus offers information in English and en Español.

Research and Statistics
Journal Articles: This webpage provides information on references and abstracts from
MEDLINE/PubMed (National Library of Medicine).
ADHD Statistics: This web page provides statistics about the prevalence and treatment of
ADHD among children, adolescents, and adults.
Last Revised: September 2019
Unless otherwise speciﬁed, NIMH information and publications are in the public domain and
available for use free of charge. Citation of the NIMH is appreciated. Please see our Citing NIMH
Information and Publications page for more information.
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Get the latest shareable resources on coping with COVID-19 from NIMH:
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Attention-Deﬁcit/Hyperactivity Disorder
Overview
Attention-deﬁcit/hyperactivity disorder (ADHD) is a disorder marked by an ongoing pattern of
inattention and/or hyperactivity-impulsivity that interferes with functioning or development.
Inattention means a person wanders off task, lacks persistence, has diﬃculty sustaining
focus, and is disorganized; and these problems are not due to deﬁance or lack of
comprehension.
Hyperactivity means a person seems to move about constantly, including in situations in
which it is not appropriate; or excessively ﬁdgets, taps, or talks. In adults, it may be
extreme restlessness or wearing others out with constant activity.
Impulsivity means a person makes hasty actions that occur in the moment without ﬁrst
thinking about them and that may have a high potential for harm, or a desire for
immediate rewards or inability to delay gratiﬁcation. An impulsive person may be socially
intrusive and excessively interrupt others or make important decisions without
considering the long-term consequences.

Signs and Symptoms

Inattention and hyperactivity/impulsivity are the key behaviors of ADHD. Some people with
ADHD only have problems with one of the behaviors, while others have both inattention and
hyperactivity-impulsivity. Most children have the combined type of ADHD.
In preschool, the most common ADHD symptom is hyperactivity.
It is normal to have some inattention, unfocused motor activity, and impulsivity, but for people
with ADHD, these behaviors:
are more severe
occur more often
interfere with or reduce the quality of how they function socially, at school, or in a job

Inattention
People with symptoms of inattention may often:
Overlook or miss details, make careless mistakes in schoolwork, at work, or during other
activities
Have problems sustaining attention in tasks or play, including conversations, lectures, or
lengthy reading
Not seem to listen when spoken to directly
Not follow through on instructions and fail to ﬁnish schoolwork, chores, or duties in the
workplace or start tasks but quickly lose focus and get easily sidetracked
Have problems organizing tasks and activities, such as what to do in sequence, keeping
materials and belongings in order, having messy work and poor time management, and
failing to meet deadlines
Avoid or dislike tasks that require sustained mental effort, such as schoolwork or
homework, or for teens and older adults, preparing reports, completing forms, or
reviewing lengthy papers
Lose things necessary for tasks or activities, such as school supplies, pencils, books, tools,
wallets, keys, paperwork, eyeglasses, and cell phones
Be easily distracted by unrelated thoughts or stimuli
Be forgetful in daily activities, such as chores, errands, returning calls, and keeping
appointments

Hyperactivity-Impulsivity
People with symptoms of hyperactivity-impulsivity may often:
Fidget and squirm in their seats
Leave their seats in situations when staying seated is expected, such as in the classroom or
the oﬃce
Run or dash around or climb in situations where it is inappropriate or, in teens and adults,
often feel restless
Be unable to play or engage in hobbies quietly
Be constantly in motion or “on the go,” or act as if “driven by a motor”
Talk nonstop
Blurt out an answer before a question has been completed, ﬁnish other people’s sentences,
or speak without waiting for a turn in a conversation
Have trouble waiting for his or her turn
Interrupt or intrude on others, for example in conversations, games, or activities

Diagnosis of ADHD requires a comprehensive evaluation by a licensed clinician, such as a
pediatrician, psychologist, or psychiatrist with expertise in ADHD. For a person to receive a
diagnosis of ADHD, the symptoms of inattention and/or hyperactivity-impulsivity must be
chronic or long-lasting, impair the person’s functioning, and cause the person to fall
behind typical development for his or her age. The doctor will also ensure that any ADHD
symptoms are not due to another medical or psychiatric condition. Most children with ADHD
receive a diagnosis during the elementary school years. For an adolescent or adult to receive a
diagnosis of ADHD, the symptoms need to have been present before age 12.
ADHD symptoms can appear as early as between the ages of 3 and 6 and can continue through
adolescence and adulthood. Symptoms of ADHD can be mistaken for emotional or disciplinary
problems or missed entirely in quiet, well-behaved children, leading to a delay in diagnosis.
Adults with undiagnosed ADHD may have a history of poor academic performance, problems at
work, or diﬃcult or failed relationships.
ADHD symptoms can change over time as a person ages. In young children with ADHD,
hyperactivity-impulsivity is the most predominant symptom. As a child reaches elementary
school, the symptom of inattention may become more prominent and cause the child to struggle
academically. In adolescence, hyperactivity seems to lessen and may show more often as feelings
of restlessness or ﬁdgeting, but inattention and impulsivity may remain. Many adolescents with
ADHD also struggle with relationships and antisocial behaviors. Inattention, restlessness, and
impulsivity tend to persist into adulthood.

Risk Factors
Researchers are not sure what causes ADHD. Like many other illnesses, several factors can
contribute to ADHD, such as:
Genes
Cigarette smoking, alcohol use, or drug use during pregnancy
Exposure to environmental toxins during pregnancy
Exposure to environmental toxins, such as high levels of lead, at a young age
Low birth weight
Brain injuries
ADHD is more common in males than females, and females with ADHD are more likely to have
problems primarily with inattention. Other conditions, such as learning disabilities, anxiety
disorder, conduct disorder, depression, and substance abuse, are common in people with ADHD.

Treatment and Therapies
While there is no cure for ADHD, currently available treatments can help reduce symptoms and
improve functioning. Treatments include medication, psychotherapy, education or training, or a
combination of treatments.

Medication
For many people, ADHD medications reduce hyperactivity and impulsivity and improve their
ability to focus, work, and learn. Medication also may improve physical coordination. Sometimes
several different medications or dosages must be tried before ﬁnding the right one that works

for a particular person. Anyone taking medications must be monitored closely and carefully by
their prescribing doctor.
Stimulants. The most common type of medication used for treating ADHD is called a
“stimulant.” Although it may seem unusual to treat ADHD with a medication that is considered a
stimulant, it works by increasing the brain chemicals dopamine and norepinephrine, which play
essential roles in thinking and attention.
Under medical supervision, stimulant medications are considered safe. However, there are risks
and side effects, especially when misused or taken in excess of the prescribed dose. For example,
stimulants can raise blood pressure and heart rate and increase anxiety. Therefore, a person
with other health problems, including high blood pressure, seizures, heart disease, glaucoma,
liver or kidney disease, or an anxiety disorder should tell their doctor before taking a stimulant.
Talk with a doctor if you see any of these or other side effects while taking stimulants:
decreased appetite
sleep problems
tics (sudden, repetitive movements or sounds)
personality changes
increased anxiety and irritability
stomachaches
headaches
Non-stimulants. A few other ADHD medications are non-stimulants. These medications take
longer to start working than stimulants, but can also improve focus, attention, and impulsivity in
a person with ADHD. Doctors may prescribe a non-stimulant: when a person has bothersome
side effects from stimulants; when a stimulant was not effective; or in combination with a
stimulant to increase effectiveness.
Although not approved by the U.S. Food and Drug Administration (FDA) speciﬁcally for the
treatment of ADHD, some antidepressants are sometimes used alone or in combination with a
stimulant to treat ADHD. Antidepressants may help all of the symptoms of ADHD and can be
prescribed if a patient has bothersome side effects from stimulants. Antidepressants can be
helpful in combination with stimulants if a patient also has another condition, such as an anxiety
disorder, depression, or another mood disorder.
Doctors and patients can work together to ﬁnd the best medication, dose, or medication
combination. Learn the basics about stimulants and other mental health medications on the
NIMH Mental Health Medications (www.nimh.nih.gov//health/topics/mental-health-medications/index.shtml)
webpage and check the FDA website for the latest information on warnings, patient medication
guides, or newly approved medications.

Psychotherapy and Psychosocial Interventions
Several speciﬁc psychosocial interventions have been shown to help patients and their families
manage symptoms and improve everyday functioning. In addition, children and adults with
ADHD need guidance and understanding from their parents, families, and teachers to reach
their full potential and to succeed.
For school-age children, frustration, blame, and anger may have built up within a family before
a child is diagnosed. Parents and children may need specialized help to overcome negative

feelings. Mental health professionals can educate parents about ADHD and how it affects a
family. They also will help the child and his or her parents develop new skills, attitudes, and
ways of relating to each other.
Behavioral therapy is a type of psychotherapy that aims to help a person change his or her
behavior. It might involve practical assistance, such as help organizing tasks or completing
schoolwork, or working through emotionally diﬃcult events. Behavioral therapy also teaches a
person how to:
monitor his or her own behavior
give oneself praise or rewards for acting in a desired way, such as controlling anger or
thinking before acting
Parents, teachers, and family members also can give positive or negative feedback for certain
behaviors and help establish clear rules, chore lists, and other structured routines to help a
person control his or her behavior. Therapists may also teach children social skills, such as how
to wait their turn, share toys, ask for help, or respond to teasing. Learning to read facial
expressions and the tone of voice in others, and how to respond appropriately can also be part of
social skills training.
Cognitive behavioral therapy can also teach a person mindfulness techniques, or meditation. A
person learns how to be aware and accepting of one’s own thoughts and feelings to improve
focus and concentration. The therapist also encourages the person with ADHD to adjust to the
life changes that come with treatment, such as thinking before acting, or resisting the urge to
take unnecessary risks.
Family and marital therapy can help family members and spouses ﬁnd better ways to handle
disruptive behaviors, to encourage behavior changes, and improve interactions with the patient.
Parenting skills training (behavioral parent management training) teaches parents the
skills they need to encourage and reward positive behaviors in their children. It helps parents
learn how to use a system of rewards and consequences to change a child’s behavior. Parents are
taught to give immediate and positive feedback for behaviors they want to encourage and
ignore or redirect behaviors that they want to discourage. They may also learn to structure
situations in ways that support desired behavior.
Speciﬁc behavioral classroom management interventions have been shown to be effective
for managing youths’ symptoms and improving their functioning at school and with peers. These
research-informed strategies typically include teacher-implemented reward programs that
often utilize point systems and communication with parents via Daily Report Cards.
Many schools offer special education services to children with ADHD who qualify. Educational
specialists help the child, parents, and teachers make changes to classroom and homework
assignments to help the child succeed. Public schools are required to offer these services for
qualiﬁed children, which may be free for families living within the school district. Learn more
about the Individuals with Disabilities Education Act (IDEA), visit the U.S. Department of
Education’s IDEA website.
Stress management techniques can beneﬁt parents of children with ADHD by increasing their
ability to deal with frustration so that they can respond calmly to their child’s behavior.
Support groups can help parents and families connect with others who have similar problems
and concerns. Groups often meet regularly to share frustrations and successes, to exchange

information about recommended specialists and strategies, and to talk with experts.
The National Resource Center on ADHD, a program of Children and Adults with AttentionDeﬁcit/Hyperactivity Disorder (CHADD®) supported by the Centers for Disease Control and
Prevention (CDC), has information and many resources. You can reach this center online or by
phone at 1-866-200-8098.
For more information on psychotherapy, see the Psychotherapies webpage
(www.nimh.nih.gov//health/topics/psychotherapies/index.shtml) on the NIMH website.

Tips to Help Kids and Adults with ADHD Stay Organized
For Kids:
Parents and teachers can help kids with ADHD stay organized and follow directions with tools
such as:
Keeping a routine and a schedule. Keep the same routine every day, from wake-up time to
bedtime. Include times for homework, outdoor play, and indoor activities. Keep the
schedule on the refrigerator or a bulletin board in the kitchen. Write changes on the
schedule as far in advance as possible.
Organizing everyday items. Have a place for everything, (such as clothing, backpacks, and
toys), and keep everything in its place.
Using homework and notebook organizers. Use organizers for school material and supplies.
Stress to your child the importance of writing down assignments and bringing home the
necessary books.
Being clear and consistent. Children with ADHD need consistent rules they can understand
and follow.
Giving praise or rewards when rules are followed. Children with ADHD often receive and
expect criticism. Look for good behavior and praise it.
For Adults:
A professional counselor or therapist can help an adult with ADHD learn how to organize his or
her life with tools such as:
Keeping routines
Making lists for different tasks and activities
Using a calendar for scheduling events
Using reminder notes
Assigning a special place for keys, bills, and paperwork
Breaking down large tasks into more manageable, smaller steps so that completing each
part of the task provides a sense of accomplishment.

Join a Study
Clinical trials are research studies that look at new ways to prevent, detect, or treat diseases and
conditions. The goal of clinical trials is to determine if a new test or treatment works and is safe.
Although individuals may beneﬁt from being part of a clinical trial, participants should be aware
that the primary purpose of a clinical trial is to gain new scientiﬁc knowledge so that others may
be better helped in the future.

Researchers at NIMH and around the country conduct many studies with patients and healthy
volunteers. We have new and better treatment options today because of what clinical trials
uncovered years ago. Be part of tomorrow’s medical breakthroughs. Talk to your health care
provider about clinical trials, their beneﬁts and risks, and whether one is right for you.
To learn more or ﬁnd a study, visit:
NIMH’s Clinical Trials webpage: Information about participating in clinical trials
Clinicaltrials.gov: Current Studies on ADHD: List of clinical trials funded by the National
Institutes of Health (NIH) being conducted across the country
Join a Study: Children - ADHD: List of studies being conducted on the NIH Campus in
Bethesda, MD

Learn More
Free Brochures and Shareable Resources
Attention-Deﬁcit/Hyperactivity Disorder (www.nimh.nih.gov//health/publications/attention-deﬁcithyperactivity-disorder-adhd-the-basics/index.shtml) : A brochure on childhood ADHD that explains its
causes, symptoms, treatments, and how parents can get help. Also available en Español
(www.nimh.nih.gov//health/publications/espanol/trastorno-de-deﬁcit-de-atencion-con-hiperactividad-informacionbasica/index.shtml) .

Could I Have Attention-Deﬁcit/Hyperactivity Disorder (ADHD)?
(www.nimh.nih.gov//health/publications/could-i-have-adhd/index.shtml) A brochure on ADHD that
explains causes, symptoms, treatments, and how to get help. Also available en Español
(www.nimh.nih.gov//health/publications/espanol/podria-yo-tener-el-trastorno-de-deﬁcit-de-atencion-conhiperactividad/index.shtml) .
Shareable Resources on ADHD (www.nimh.nih.gov//health/education-awareness/shareableresources-on-adhd.shtml) : Help support ADHD awareness and education in your community.

Use these digital resources, including graphics and messages, to spread the word about
ADHD.

Federal Resources
CDC offers fact sheets, infographics, and other resources about the signs, symptoms, and
treatment of children with ADHD.
MedlinePlus offers information in English and en Español.

Research and Statistics
Journal Articles: This webpage provides information on references and abstracts from
MEDLINE/PubMed (National Library of Medicine).
ADHD Statistics (www.nimh.nih.gov//health/statistics/attention-deﬁcit-hyperactivity-disorderadhd.shtml) : This web page provides statistics about the prevalence and treatment of ADHD
among children, adolescents, and adults.
Last Revised: September 2019
Unless otherwise speciﬁed, NIMH information and publications are in the public domain and
available for use free of charge. Citation of the NIMH is appreciated. Please see our Citing NIMH
Information and Publications (www.nimh.nih.gov//site-info/citing-nimh-information-and-publications.shtml) page
for more information.

Science News About Attention-Deﬁcit Hyperactivity
Disorder (ADHD)

Differences in Brain Activity in Children with Anhedonia
(www.nimh.nih.gov//news/science-news/2019/nih-study-reveals-differences-in-brain-activity-in-children-withanhedonia.shtml)

Brain Mechanisms of Irritability in Youth (www.nimh.nih.gov//news/sciencenews/2018/understanding-the-brain-mechanisms-of-irritability-in-youth.shtml)

Mom’s Inﬂammation Linked to Child’s Brain Development
(www.nimh.nih.gov//news/science-news/2018/inﬂammation-in-pregnant-moms-linked-to-childs-braindevelopment.shtml)

More (www.nimh.nih.gov//news/science-news/science-news-about-attention-deﬁcit-hyperactivity-disorder-adhd.shtml)

Join A Study
Attention Deﬁcit Hyperactivity Disorder Studies for Children
(www.nimh.nih.gov//research/research-conducted-at-nimh/join-a-study/children/children-attention-deﬁcithyperactivity-disorder.shtml)

Publication About Attention-Deﬁcit Hyperactivity Disorder
(ADHD)

(www.nimh.nih.gov//health/publications/attention-deﬁcit-hyperactivity-disorder-adhd-the-basics/index.shtml)

Attention-Deﬁcit/Hyperactivity Disorder (ADHD): The Basics
(www.nimh.nih.g ov//health/publications/attention-deﬁcit-hyperactivity-disorder-adhd-thebasics/index.shtml)

This brochure focuses on basic information about ADHD in both children and adults including
what it is, signs and symptoms, causes, treatments, and how to ﬁnd help.
More Publications About Attention-Deﬁcit Hyperactivity Disorder (ADHD)
(www.nimh.nih.gov//health/publications/adhd-listing.shtml)

Research Results
Multimodal Treatment for ADHD (MTA (www.nimh.nih.gov//funding/clinicalresearch/practical/mta/multimodal-treatment-of-attention-deﬁcit-hyperactivity-disorder-mta-study.shtml) )

PubMed: Journal Articles about Attention Deﬁcit Hyperactivity Disorder (ADHD)

Contact Us
The National Institute of Mental Health Information Resource Center
Available in English and Español
Hours: 8:30 a.m. to 5 p.m. Eastern time, M-F
Phone: 1-866-615-6464
TTY: 1-301-443-8431
TTY (toll-free): 1-866-415-8051
Live Online Chat: Talk to a representative
Email: nimhinfo@nih.gov
Fax: 1-301-443-4279
Mail: National Institute of Mental Health
Oﬃce of Science Policy, Planning, and Communications
6001 Executive Boulevard, Room 6200, MSC 9663
Bethesda, MD 20892-9663

Follow Us
Instagram Facebook Twitter YouTube NIMH Newsletter (www.nimh.nih.gov//news/e-mailnewsletters/index.shtml) NIMH RSS Feed (www.nimh.nih.gov//news/web-channels/index.shtml) NIMH Widget
(www.nimh.nih.gov//widgets/index.shtml)

Subscribe to NIMH Email Updates
Type email address... Type email address...
Top

Subscribe

The National Institute of Mental Health: https://www.nimh.nih.gov/health/topics/attention-deﬁcit-hyperactivity-disorderadhd/index.shtml

The National Institute of Mental Health: www.nimh.nih.gov

Attention-Deﬁcit/Hyperactivity Disorder
Overview
Attention-deﬁcit/hyperactivity disorder (ADHD) is a disorder marked by an ongoing pattern of
inattention and/or hyperactivity-impulsivity that interferes with functioning or development.
Inattention means a person wanders off task, lacks persistence, has diﬃculty sustaining
focus, and is disorganized; and these problems are not due to deﬁance or lack of
comprehension.
Hyperactivity means a person seems to move about constantly, including in situations in
which it is not appropriate; or excessively ﬁdgets, taps, or talks. In adults, it may be
extreme restlessness or wearing others out with constant activity.
Impulsivity means a person makes hasty actions that occur in the moment without ﬁrst
thinking about them and that may have a high potential for harm, or a desire for
immediate rewards or inability to delay gratiﬁcation. An impulsive person may be socially
intrusive and excessively interrupt others or make important decisions without
considering the long-term consequences.

Signs and Symptoms
Inattention and hyperactivity/impulsivity are the key behaviors of ADHD. Some people with
ADHD only have problems with one of the behaviors, while others have both inattention and
hyperactivity-impulsivity. Most children have the combined type of ADHD.
In preschool, the most common ADHD symptom is hyperactivity.
It is normal to have some inattention, unfocused motor activity, and impulsivity, but for people
with ADHD, these behaviors:
are more severe
occur more often
interfere with or reduce the quality of how they function socially, at school, or in a job

Inattention
People with symptoms of inattention may often:
Overlook or miss details, make careless mistakes in schoolwork, at work, or during other
activities
Have problems sustaining attention in tasks or play, including conversations, lectures, or
lengthy reading
Not seem to listen when spoken to directly
Not follow through on instructions and fail to ﬁnish schoolwork, chores, or duties in the
workplace or start tasks but quickly lose focus and get easily sidetracked

Have problems organizing tasks and activities, such as what to do in sequence, keeping
materials and belongings in order, having messy work and poor time management, and
failing to meet deadlines
Avoid or dislike tasks that require sustained mental effort, such as schoolwork or
homework, or for teens and older adults, preparing reports, completing forms, or
reviewing lengthy papers
Lose things necessary for tasks or activities, such as school supplies, pencils, books, tools,
wallets, keys, paperwork, eyeglasses, and cell phones
Be easily distracted by unrelated thoughts or stimuli
Be forgetful in daily activities, such as chores, errands, returning calls, and keeping
appointments

Hyperactivity-Impulsivity
People with symptoms of hyperactivity-impulsivity may often:
Fidget and squirm in their seats
Leave their seats in situations when staying seated is expected, such as in the classroom or
the oﬃce
Run or dash around or climb in situations where it is inappropriate or, in teens and adults,
often feel restless
Be unable to play or engage in hobbies quietly
Be constantly in motion or “on the go,” or act as if “driven by a motor”
Talk nonstop
Blurt out an answer before a question has been completed, ﬁnish other people’s sentences,
or speak without waiting for a turn in a conversation
Have trouble waiting for his or her turn
Interrupt or intrude on others, for example in conversations, games, or activities
Diagnosis of ADHD requires a comprehensive evaluation by a licensed clinician, such as a
pediatrician, psychologist, or psychiatrist with expertise in ADHD. For a person to receive a
diagnosis of ADHD, the symptoms of inattention and/or hyperactivity-impulsivity must be
chronic or long-lasting, impair the person’s functioning, and cause the person to fall
behind typical development for his or her age. The doctor will also ensure that any ADHD
symptoms are not due to another medical or psychiatric condition. Most children with ADHD
receive a diagnosis during the elementary school years. For an adolescent or adult to receive a
diagnosis of ADHD, the symptoms need to have been present before age 12.
ADHD symptoms can appear as early as between the ages of 3 and 6 and can continue through
adolescence and adulthood. Symptoms of ADHD can be mistaken for emotional or disciplinary
problems or missed entirely in quiet, well-behaved children, leading to a delay in diagnosis.
Adults with undiagnosed ADHD may have a history of poor academic performance, problems at
work, or diﬃcult or failed relationships.
ADHD symptoms can change over time as a person ages. In young children with ADHD,
hyperactivity-impulsivity is the most predominant symptom. As a child reaches elementary
school, the symptom of inattention may become more prominent and cause the child to struggle
academically. In adolescence, hyperactivity seems to lessen and may show more often as feelings
of restlessness or ﬁdgeting, but inattention and impulsivity may remain. Many adolescents with
ADHD also struggle with relationships and antisocial behaviors. Inattention, restlessness, and
impulsivity tend to persist into adulthood.

Risk Factors
Researchers are not sure what causes ADHD. Like many other illnesses, several factors can
contribute to ADHD, such as:
Genes
Cigarette smoking, alcohol use, or drug use during pregnancy
Exposure to environmental toxins during pregnancy
Exposure to environmental toxins, such as high levels of lead, at a young age
Low birth weight
Brain injuries
ADHD is more common in males than females, and females with ADHD are more likely to have
problems primarily with inattention. Other conditions, such as learning disabilities, anxiety
disorder, conduct disorder, depression, and substance abuse, are common in people with ADHD.

Treatment and Therapies
While there is no cure for ADHD, currently available treatments can help reduce symptoms and
improve functioning. Treatments include medication, psychotherapy, education or training, or a
combination of treatments.

Medication
For many people, ADHD medications reduce hyperactivity and impulsivity and improve their
ability to focus, work, and learn. Medication also may improve physical coordination. Sometimes
several different medications or dosages must be tried before ﬁnding the right one that works
for a particular person. Anyone taking medications must be monitored closely and carefully by
their prescribing doctor.
Stimulants. The most common type of medication used for treating ADHD is called a
“stimulant.” Although it may seem unusual to treat ADHD with a medication that is considered a
stimulant, it works by increasing the brain chemicals dopamine and norepinephrine, which play
essential roles in thinking and attention.
Under medical supervision, stimulant medications are considered safe. However, there are risks
and side effects, especially when misused or taken in excess of the prescribed dose. For example,
stimulants can raise blood pressure and heart rate and increase anxiety. Therefore, a person
with other health problems, including high blood pressure, seizures, heart disease, glaucoma,
liver or kidney disease, or an anxiety disorder should tell their doctor before taking a stimulant.
Talk with a doctor if you see any of these or other side effects while taking stimulants:
decreased appetite
sleep problems
tics (sudden, repetitive movements or sounds)
personality changes
increased anxiety and irritability
stomachaches
headaches

Non-stimulants. A few other ADHD medications are non-stimulants. These medications take
longer to start working than stimulants, but can also improve focus, attention, and impulsivity in
a person with ADHD. Doctors may prescribe a non-stimulant: when a person has bothersome
side effects from stimulants; when a stimulant was not effective; or in combination with a
stimulant to increase effectiveness.
Although not approved by the U.S. Food and Drug Administration (FDA) speciﬁcally for the
treatment of ADHD, some antidepressants are sometimes used alone or in combination with a
stimulant to treat ADHD. Antidepressants may help all of the symptoms of ADHD and can be
prescribed if a patient has bothersome side effects from stimulants. Antidepressants can be
helpful in combination with stimulants if a patient also has another condition, such as an anxiety
disorder, depression, or another mood disorder.
Doctors and patients can work together to ﬁnd the best medication, dose, or medication
combination. Learn the basics about stimulants and other mental health medications on the
NIMH Mental Health Medications webpage and check the FDA website for the latest information
on warnings, patient medication guides, or newly approved medications.

Psychotherapy and Psychosocial Interventions
Several speciﬁc psychosocial interventions have been shown to help patients and their families
manage symptoms and improve everyday functioning. In addition, children and adults with
ADHD need guidance and understanding from their parents, families, and teachers to reach
their full potential and to succeed.
For school-age children, frustration, blame, and anger may have built up within a family before
a child is diagnosed. Parents and children may need specialized help to overcome negative
feelings. Mental health professionals can educate parents about ADHD and how it affects a
family. They also will help the child and his or her parents develop new skills, attitudes, and
ways of relating to each other.
Behavioral therapy is a type of psychotherapy that aims to help a person change his or her
behavior. It might involve practical assistance, such as help organizing tasks or completing
schoolwork, or working through emotionally diﬃcult events. Behavioral therapy also teaches a
person how to:
monitor his or her own behavior
give oneself praise or rewards for acting in a desired way, such as controlling anger or
thinking before acting
Parents, teachers, and family members also can give positive or negative feedback for certain
behaviors and help establish clear rules, chore lists, and other structured routines to help a
person control his or her behavior. Therapists may also teach children social skills, such as how
to wait their turn, share toys, ask for help, or respond to teasing. Learning to read facial
expressions and the tone of voice in others, and how to respond appropriately can also be part of
social skills training.
Cognitive behavioral therapy can also teach a person mindfulness techniques, or meditation. A
person learns how to be aware and accepting of one’s own thoughts and feelings to improve
focus and concentration. The therapist also encourages the person with ADHD to adjust to the
life changes that come with treatment, such as thinking before acting, or resisting the urge to
take unnecessary risks.

Family and marital therapy can help family members and spouses ﬁnd better ways to handle
disruptive behaviors, to encourage behavior changes, and improve interactions with the patient.
Parenting skills training (behavioral parent management training) teaches parents the
skills they need to encourage and reward positive behaviors in their children. It helps parents
learn how to use a system of rewards and consequences to change a child’s behavior. Parents are
taught to give immediate and positive feedback for behaviors they want to encourage and
ignore or redirect behaviors that they want to discourage. They may also learn to structure
situations in ways that support desired behavior.
Speciﬁc behavioral classroom management interventions have been shown to be effective
for managing youths’ symptoms and improving their functioning at school and with peers. These
research-informed strategies typically include teacher-implemented reward programs that
often utilize point systems and communication with parents via Daily Report Cards.
Many schools offer special education services to children with ADHD who qualify. Educational
specialists help the child, parents, and teachers make changes to classroom and homework
assignments to help the child succeed. Public schools are required to offer these services for
qualiﬁed children, which may be free for families living within the school district. Learn more
about the Individuals with Disabilities Education Act (IDEA), visit the U.S. Department of
Education’s IDEA website.
Stress management techniques can beneﬁt parents of children with ADHD by increasing their
ability to deal with frustration so that they can respond calmly to their child’s behavior.
Support groups can help parents and families connect with others who have similar problems
and concerns. Groups often meet regularly to share frustrations and successes, to exchange
information about recommended specialists and strategies, and to talk with experts.
The National Resource Center on ADHD, a program of Children and Adults with AttentionDeﬁcit/Hyperactivity Disorder (CHADD®) supported by the Centers for Disease Control and
Prevention (CDC), has information and many resources. You can reach this center online or by
phone at 1-866-200-8098.
For more information on psychotherapy, see the Psychotherapies webpage on the NIMH website.

Tips to Help Kids and Adults with ADHD Stay Organized
For Kids:
Parents and teachers can help kids with ADHD stay organized and follow directions with tools
such as:
Keeping a routine and a schedule. Keep the same routine every day, from wake-up time to
bedtime. Include times for homework, outdoor play, and indoor activities. Keep the
schedule on the refrigerator or a bulletin board in the kitchen. Write changes on the
schedule as far in advance as possible.
Organizing everyday items. Have a place for everything, (such as clothing, backpacks, and
toys), and keep everything in its place.
Using homework and notebook organizers. Use organizers for school material and supplies.
Stress to your child the importance of writing down assignments and bringing home the
necessary books.

Being clear and consistent. Children with ADHD need consistent rules they can understand
and follow.
Giving praise or rewards when rules are followed. Children with ADHD often receive and
expect criticism. Look for good behavior and praise it.
For Adults:
A professional counselor or therapist can help an adult with ADHD learn how to organize his or
her life with tools such as:
Keeping routines
Making lists for different tasks and activities
Using a calendar for scheduling events
Using reminder notes
Assigning a special place for keys, bills, and paperwork
Breaking down large tasks into more manageable, smaller steps so that completing each
part of the task provides a sense of accomplishment.

Join a Study
Clinical trials are research studies that look at new ways to prevent, detect, or treat diseases and
conditions. The goal of clinical trials is to determine if a new test or treatment works and is safe.
Although individuals may beneﬁt from being part of a clinical trial, participants should be aware
that the primary purpose of a clinical trial is to gain new scientiﬁc knowledge so that others may
be better helped in the future.
Researchers at NIMH and around the country conduct many studies with patients and healthy
volunteers. We have new and better treatment options today because of what clinical trials
uncovered years ago. Be part of tomorrow’s medical breakthroughs. Talk to your health care
provider about clinical trials, their beneﬁts and risks, and whether one is right for you.
To learn more or ﬁnd a study, visit:
NIMH’s Clinical Trials webpage: Information about participating in clinical trials
Clinicaltrials.gov: Current Studies on ADHD: List of clinical trials funded by the National
Institutes of Health (NIH) being conducted across the country
Join a Study: Children - ADHD: List of studies being conducted on the NIH Campus in
Bethesda, MD

Learn More
Free Brochures and Shareable Resources
Attention-Deﬁcit/Hyperactivity Disorder: A brochure on childhood ADHD that explains
its causes, symptoms, treatments, and how parents can get help. Also available en Español.
Could I Have Attention-Deﬁcit/Hyperactivity Disorder (ADHD)? A brochure on ADHD
that explains causes, symptoms, treatments, and how to get help. Also available en
Español.
Shareable Resources on ADHD: Help support ADHD awareness and education in your
community. Use these digital resources, including graphics and messages, to spread the

word about ADHD.

Federal Resources
CDC offers fact sheets, infographics, and other resources about the signs, symptoms, and
treatment of children with ADHD.
MedlinePlus offers information in English and en Español.

Research and Statistics
Journal Articles: This webpage provides information on references and abstracts from
MEDLINE/PubMed (National Library of Medicine).
ADHD Statistics: This web page provides statistics about the prevalence and treatment of
ADHD among children, adolescents, and adults.
Last Revised: September 2019
Unless otherwise speciﬁed, NIMH information and publications are in the public domain and
available for use free of charge. Citation of the NIMH is appreciated. Please see our Citing NIMH
Information and Publications page for more information.

COVID-19 is an emerging, rapidly evolving situation.
Get the latest public health information from CDC: https://www.coronavirus.gov
Get the latest research information from NIH: https://www.covid19.nih.gov/
Get the latest shareable resources on coping with COVID-19 from NIMH:
https://www.nimh.nih.gov/covid19
The National Institute of Mental Health: www.nimh.nih.gov

Attention-Deﬁcit/Hyperactivity Disorder
Overview
Attention-deﬁcit/hyperactivity disorder (ADHD) is a disorder marked by an ongoing pattern of
inattention and/or hyperactivity-impulsivity that interferes with functioning or development.
Inattention means a person wanders off task, lacks persistence, has diﬃculty sustaining
focus, and is disorganized; and these problems are not due to deﬁance or lack of
comprehension.
Hyperactivity means a person seems to move about constantly, including in situations in
which it is not appropriate; or excessively ﬁdgets, taps, or talks. In adults, it may be
extreme restlessness or wearing others out with constant activity.
Impulsivity means a person makes hasty actions that occur in the moment without ﬁrst
thinking about them and that may have a high potential for harm, or a desire for
immediate rewards or inability to delay gratiﬁcation. An impulsive person may be socially
intrusive and excessively interrupt others or make important decisions without
considering the long-term consequences.

Signs and Symptoms

Inattention and hyperactivity/impulsivity are the key behaviors of ADHD. Some people with
ADHD only have problems with one of the behaviors, while others have both inattention and
hyperactivity-impulsivity. Most children have the combined type of ADHD.
In preschool, the most common ADHD symptom is hyperactivity.
It is normal to have some inattention, unfocused motor activity, and impulsivity, but for people
with ADHD, these behaviors:
are more severe
occur more often
interfere with or reduce the quality of how they function socially, at school, or in a job

Inattention
People with symptoms of inattention may often:
Overlook or miss details, make careless mistakes in schoolwork, at work, or during other
activities
Have problems sustaining attention in tasks or play, including conversations, lectures, or
lengthy reading
Not seem to listen when spoken to directly
Not follow through on instructions and fail to ﬁnish schoolwork, chores, or duties in the
workplace or start tasks but quickly lose focus and get easily sidetracked
Have problems organizing tasks and activities, such as what to do in sequence, keeping
materials and belongings in order, having messy work and poor time management, and
failing to meet deadlines
Avoid or dislike tasks that require sustained mental effort, such as schoolwork or
homework, or for teens and older adults, preparing reports, completing forms, or
reviewing lengthy papers
Lose things necessary for tasks or activities, such as school supplies, pencils, books, tools,
wallets, keys, paperwork, eyeglasses, and cell phones
Be easily distracted by unrelated thoughts or stimuli
Be forgetful in daily activities, such as chores, errands, returning calls, and keeping
appointments

Hyperactivity-Impulsivity
People with symptoms of hyperactivity-impulsivity may often:
Fidget and squirm in their seats
Leave their seats in situations when staying seated is expected, such as in the classroom or
the oﬃce
Run or dash around or climb in situations where it is inappropriate or, in teens and adults,
often feel restless
Be unable to play or engage in hobbies quietly
Be constantly in motion or “on the go,” or act as if “driven by a motor”
Talk nonstop
Blurt out an answer before a question has been completed, ﬁnish other people’s sentences,
or speak without waiting for a turn in a conversation
Have trouble waiting for his or her turn
Interrupt or intrude on others, for example in conversations, games, or activities

Diagnosis of ADHD requires a comprehensive evaluation by a licensed clinician, such as a
pediatrician, psychologist, or psychiatrist with expertise in ADHD. For a person to receive a
diagnosis of ADHD, the symptoms of inattention and/or hyperactivity-impulsivity must be
chronic or long-lasting, impair the person’s functioning, and cause the person to fall
behind typical development for his or her age. The doctor will also ensure that any ADHD
symptoms are not due to another medical or psychiatric condition. Most children with ADHD
receive a diagnosis during the elementary school years. For an adolescent or adult to receive a
diagnosis of ADHD, the symptoms need to have been present before age 12.
ADHD symptoms can appear as early as between the ages of 3 and 6 and can continue through
adolescence and adulthood. Symptoms of ADHD can be mistaken for emotional or disciplinary
problems or missed entirely in quiet, well-behaved children, leading to a delay in diagnosis.
Adults with undiagnosed ADHD may have a history of poor academic performance, problems at
work, or diﬃcult or failed relationships.
ADHD symptoms can change over time as a person ages. In young children with ADHD,
hyperactivity-impulsivity is the most predominant symptom. As a child reaches elementary
school, the symptom of inattention may become more prominent and cause the child to struggle
academically. In adolescence, hyperactivity seems to lessen and may show more often as feelings
of restlessness or ﬁdgeting, but inattention and impulsivity may remain. Many adolescents with
ADHD also struggle with relationships and antisocial behaviors. Inattention, restlessness, and
impulsivity tend to persist into adulthood.

Risk Factors
Researchers are not sure what causes ADHD. Like many other illnesses, several factors can
contribute to ADHD, such as:
Genes
Cigarette smoking, alcohol use, or drug use during pregnancy
Exposure to environmental toxins during pregnancy
Exposure to environmental toxins, such as high levels of lead, at a young age
Low birth weight
Brain injuries
ADHD is more common in males than females, and females with ADHD are more likely to have
problems primarily with inattention. Other conditions, such as learning disabilities, anxiety
disorder, conduct disorder, depression, and substance abuse, are common in people with ADHD.

Treatment and Therapies
While there is no cure for ADHD, currently available treatments can help reduce symptoms and
improve functioning. Treatments include medication, psychotherapy, education or training, or a
combination of treatments.

Medication
For many people, ADHD medications reduce hyperactivity and impulsivity and improve their
ability to focus, work, and learn. Medication also may improve physical coordination. Sometimes
several different medications or dosages must be tried before ﬁnding the right one that works

for a particular person. Anyone taking medications must be monitored closely and carefully by
their prescribing doctor.
Stimulants. The most common type of medication used for treating ADHD is called a
“stimulant.” Although it may seem unusual to treat ADHD with a medication that is considered a
stimulant, it works by increasing the brain chemicals dopamine and norepinephrine, which play
essential roles in thinking and attention.
Under medical supervision, stimulant medications are considered safe. However, there are risks
and side effects, especially when misused or taken in excess of the prescribed dose. For example,
stimulants can raise blood pressure and heart rate and increase anxiety. Therefore, a person
with other health problems, including high blood pressure, seizures, heart disease, glaucoma,
liver or kidney disease, or an anxiety disorder should tell their doctor before taking a stimulant.
Talk with a doctor if you see any of these or other side effects while taking stimulants:
decreased appetite
sleep problems
tics (sudden, repetitive movements or sounds)
personality changes
increased anxiety and irritability
stomachaches
headaches
Non-stimulants. A few other ADHD medications are non-stimulants. These medications take
longer to start working than stimulants, but can also improve focus, attention, and impulsivity in
a person with ADHD. Doctors may prescribe a non-stimulant: when a person has bothersome
side effects from stimulants; when a stimulant was not effective; or in combination with a
stimulant to increase effectiveness.
Although not approved by the U.S. Food and Drug Administration (FDA) speciﬁcally for the
treatment of ADHD, some antidepressants are sometimes used alone or in combination with a
stimulant to treat ADHD. Antidepressants may help all of the symptoms of ADHD and can be
prescribed if a patient has bothersome side effects from stimulants. Antidepressants can be
helpful in combination with stimulants if a patient also has another condition, such as an anxiety
disorder, depression, or another mood disorder.
Doctors and patients can work together to ﬁnd the best medication, dose, or medication
combination. Learn the basics about stimulants and other mental health medications on the
NIMH Mental Health Medications (www.nimh.nih.gov//health/topics/mental-health-medications/index.shtml)
webpage and check the FDA website for the latest information on warnings, patient medication
guides, or newly approved medications.

Psychotherapy and Psychosocial Interventions
Several speciﬁc psychosocial interventions have been shown to help patients and their families
manage symptoms and improve everyday functioning. In addition, children and adults with
ADHD need guidance and understanding from their parents, families, and teachers to reach
their full potential and to succeed.
For school-age children, frustration, blame, and anger may have built up within a family before
a child is diagnosed. Parents and children may need specialized help to overcome negative

feelings. Mental health professionals can educate parents about ADHD and how it affects a
family. They also will help the child and his or her parents develop new skills, attitudes, and
ways of relating to each other.
Behavioral therapy is a type of psychotherapy that aims to help a person change his or her
behavior. It might involve practical assistance, such as help organizing tasks or completing
schoolwork, or working through emotionally diﬃcult events. Behavioral therapy also teaches a
person how to:
monitor his or her own behavior
give oneself praise or rewards for acting in a desired way, such as controlling anger or
thinking before acting
Parents, teachers, and family members also can give positive or negative feedback for certain
behaviors and help establish clear rules, chore lists, and other structured routines to help a
person control his or her behavior. Therapists may also teach children social skills, such as how
to wait their turn, share toys, ask for help, or respond to teasing. Learning to read facial
expressions and the tone of voice in others, and how to respond appropriately can also be part of
social skills training.
Cognitive behavioral therapy can also teach a person mindfulness techniques, or meditation. A
person learns how to be aware and accepting of one’s own thoughts and feelings to improve
focus and concentration. The therapist also encourages the person with ADHD to adjust to the
life changes that come with treatment, such as thinking before acting, or resisting the urge to
take unnecessary risks.
Family and marital therapy can help family members and spouses ﬁnd better ways to handle
disruptive behaviors, to encourage behavior changes, and improve interactions with the patient.
Parenting skills training (behavioral parent management training) teaches parents the
skills they need to encourage and reward positive behaviors in their children. It helps parents
learn how to use a system of rewards and consequences to change a child’s behavior. Parents are
taught to give immediate and positive feedback for behaviors they want to encourage and
ignore or redirect behaviors that they want to discourage. They may also learn to structure
situations in ways that support desired behavior.
Speciﬁc behavioral classroom management interventions have been shown to be effective
for managing youths’ symptoms and improving their functioning at school and with peers. These
research-informed strategies typically include teacher-implemented reward programs that
often utilize point systems and communication with parents via Daily Report Cards.
Many schools offer special education services to children with ADHD who qualify. Educational
specialists help the child, parents, and teachers make changes to classroom and homework
assignments to help the child succeed. Public schools are required to offer these services for
qualiﬁed children, which may be free for families living within the school district. Learn more
about the Individuals with Disabilities Education Act (IDEA), visit the U.S. Department of
Education’s IDEA website.
Stress management techniques can beneﬁt parents of children with ADHD by increasing their
ability to deal with frustration so that they can respond calmly to their child’s behavior.
Support groups can help parents and families connect with others who have similar problems
and concerns. Groups often meet regularly to share frustrations and successes, to exchange

information about recommended specialists and strategies, and to talk with experts.
The National Resource Center on ADHD, a program of Children and Adults with AttentionDeﬁcit/Hyperactivity Disorder (CHADD®) supported by the Centers for Disease Control and
Prevention (CDC), has information and many resources. You can reach this center online or by
phone at 1-866-200-8098.
For more information on psychotherapy, see the Psychotherapies webpage
(www.nimh.nih.gov//health/topics/psychotherapies/index.shtml) on the NIMH website.

Tips to Help Kids and Adults with ADHD Stay Organized
For Kids:
Parents and teachers can help kids with ADHD stay organized and follow directions with tools
such as:
Keeping a routine and a schedule. Keep the same routine every day, from wake-up time to
bedtime. Include times for homework, outdoor play, and indoor activities. Keep the
schedule on the refrigerator or a bulletin board in the kitchen. Write changes on the
schedule as far in advance as possible.
Organizing everyday items. Have a place for everything, (such as clothing, backpacks, and
toys), and keep everything in its place.
Using homework and notebook organizers. Use organizers for school material and supplies.
Stress to your child the importance of writing down assignments and bringing home the
necessary books.
Being clear and consistent. Children with ADHD need consistent rules they can understand
and follow.
Giving praise or rewards when rules are followed. Children with ADHD often receive and
expect criticism. Look for good behavior and praise it.
For Adults:
A professional counselor or therapist can help an adult with ADHD learn how to organize his or
her life with tools such as:
Keeping routines
Making lists for different tasks and activities
Using a calendar for scheduling events
Using reminder notes
Assigning a special place for keys, bills, and paperwork
Breaking down large tasks into more manageable, smaller steps so that completing each
part of the task provides a sense of accomplishment.

Join a Study
Clinical trials are research studies that look at new ways to prevent, detect, or treat diseases and
conditions. The goal of clinical trials is to determine if a new test or treatment works and is safe.
Although individuals may beneﬁt from being part of a clinical trial, participants should be aware
that the primary purpose of a clinical trial is to gain new scientiﬁc knowledge so that others may
be better helped in the future.

Researchers at NIMH and around the country conduct many studies with patients and healthy
volunteers. We have new and better treatment options today because of what clinical trials
uncovered years ago. Be part of tomorrow’s medical breakthroughs. Talk to your health care
provider about clinical trials, their beneﬁts and risks, and whether one is right for you.
To learn more or ﬁnd a study, visit:
NIMH’s Clinical Trials webpage: Information about participating in clinical trials
Clinicaltrials.gov: Current Studies on ADHD: List of clinical trials funded by the National
Institutes of Health (NIH) being conducted across the country
Join a Study: Children - ADHD: List of studies being conducted on the NIH Campus in
Bethesda, MD

Learn More
Free Brochures and Shareable Resources
Attention-Deﬁcit/Hyperactivity Disorder (www.nimh.nih.gov//health/publications/attention-deﬁcithyperactivity-disorder-adhd-the-basics/index.shtml) : A brochure on childhood ADHD that explains its
causes, symptoms, treatments, and how parents can get help. Also available en Español
(www.nimh.nih.gov//health/publications/espanol/trastorno-de-deﬁcit-de-atencion-con-hiperactividad-informacionbasica/index.shtml) .

Could I Have Attention-Deﬁcit/Hyperactivity Disorder (ADHD)?
(www.nimh.nih.gov//health/publications/could-i-have-adhd/index.shtml) A brochure on ADHD that
explains causes, symptoms, treatments, and how to get help. Also available en Español
(www.nimh.nih.gov//health/publications/espanol/podria-yo-tener-el-trastorno-de-deﬁcit-de-atencion-conhiperactividad/index.shtml) .
Shareable Resources on ADHD (www.nimh.nih.gov//health/education-awareness/shareableresources-on-adhd.shtml) : Help support ADHD awareness and education in your community.

Use these digital resources, including graphics and messages, to spread the word about
ADHD.

Federal Resources
CDC offers fact sheets, infographics, and other resources about the signs, symptoms, and
treatment of children with ADHD.
MedlinePlus offers information in English and en Español.

Research and Statistics
Journal Articles: This webpage provides information on references and abstracts from
MEDLINE/PubMed (National Library of Medicine).
ADHD Statistics (www.nimh.nih.gov//health/statistics/attention-deﬁcit-hyperactivity-disorderadhd.shtml) : This web page provides statistics about the prevalence and treatment of ADHD
among children, adolescents, and adults.
Last Revised: September 2019
Unless otherwise speciﬁed, NIMH information and publications are in the public domain and
available for use free of charge. Citation of the NIMH is appreciated. Please see our Citing NIMH
Information and Publications (www.nimh.nih.gov//site-info/citing-nimh-information-and-publications.shtml) page
for more information.

Science News About Attention-Deﬁcit Hyperactivity
Disorder (ADHD)

Differences in Brain Activity in Children with Anhedonia
(www.nimh.nih.gov//news/science-news/2019/nih-study-reveals-differences-in-brain-activity-in-children-withanhedonia.shtml)

Brain Mechanisms of Irritability in Youth (www.nimh.nih.gov//news/sciencenews/2018/understanding-the-brain-mechanisms-of-irritability-in-youth.shtml)

Mom’s Inﬂammation Linked to Child’s Brain Development
(www.nimh.nih.gov//news/science-news/2018/inﬂammation-in-pregnant-moms-linked-to-childs-braindevelopment.shtml)

More (www.nimh.nih.gov//news/science-news/science-news-about-attention-deﬁcit-hyperactivity-disorder-adhd.shtml)

Join A Study
Attention Deﬁcit Hyperactivity Disorder Studies for Children
(www.nimh.nih.gov//research/research-conducted-at-nimh/join-a-study/children/children-attention-deﬁcithyperactivity-disorder.shtml)

Publication About Attention-Deﬁcit Hyperactivity Disorder
(ADHD)

(www.nimh.nih.gov//health/publications/attention-deﬁcit-hyperactivity-disorder-adhd-the-basics/index.shtml)

Attention-Deﬁcit/Hyperactivity Disorder (ADHD): The Basics
(www.nimh.nih.g ov//health/publications/attention-deﬁcit-hyperactivity-disorder-adhd-thebasics/index.shtml)

This brochure focuses on basic information about ADHD in both children and adults including
what it is, signs and symptoms, causes, treatments, and how to ﬁnd help.
More Publications About Attention-Deﬁcit Hyperactivity Disorder (ADHD)
(www.nimh.nih.gov//health/publications/adhd-listing.shtml)

Research Results
Multimodal Treatment for ADHD (MTA (www.nimh.nih.gov//funding/clinicalresearch/practical/mta/multimodal-treatment-of-attention-deﬁcit-hyperactivity-disorder-mta-study.shtml) )

PubMed: Journal Articles about Attention Deﬁcit Hyperactivity Disorder (ADHD)

Contact Us
The National Institute of Mental Health Information Resource Center
Available in English and Español
Hours: 8:30 a.m. to 5 p.m. Eastern time, M-F
Phone: 1-866-615-6464
TTY: 1-301-443-8431
TTY (toll-free): 1-866-415-8051
Live Online Chat: Talk to a representative
Email: nimhinfo@nih.gov
Fax: 1-301-443-4279
Mail: National Institute of Mental Health
Oﬃce of Science Policy, Planning, and Communications
6001 Executive Boulevard, Room 6200, MSC 9663
Bethesda, MD 20892-9663
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SUCCESSFUL THERAPY OF TREATMENT RESISTANT ADULT ADHD WITH
CANNABIS: EXPERIENCE FROM A MEDICAL PRACTICE WITH 30 PATIENTS
Eva Milz1, Franjo Grotenhermen2,3
1

Medical Practice for Psychiatry and Psychotherapy, Berlin, Germany; 2Nova-Institute
Hürth/Rheinland, Germany; 3Medical Practice, Rüthen, Germany

Background: Attention deficit hyperactivity disorder [ADHD] may persist into adulthood. It
may be treatment resistant to standard medication, that is methylphenidate, amphetamine
derivatives and atomoxetine. Currently, no clinical studies have been conducted on cannabisbased medicines in ADHD, but a few case reports (Strohbeck-Kuehner P, et al. Cannabinoids
2008;3(1):1-3. Available online at http://cannabis-med.org/data/pdf/en_2008_01_1.pdf)
and basic research (Adriani W, et al. Neurosci Biobehav Rev 2003;27:639-651.) suggest
therapeutic benefits in this condition.
In Germany, patients independent of medical condition may apply for an approval to use
cannabis flowers from the pharmacy if the standard therapy of a certain disease or symptom is
not efficient or associated with severe side effects.
Method: The medical certificates of 30 patients with adult ADHD of a medical practice
(practice of FG), who were granted approval by the German Health Ministry to use cannabis
flowers between 2012 and 2014 were analysed with regard to course of disease, previous
treatment efforts, and effects of self-medication with cannabis or therapy with cannabis-based
medications were analysed.
Results: Mean age of patients [28 male, 2 female] at first visit was 30 years [range: 21 to 51].
In 63% of cases ADHD was diagnosed only during adulthood. In all patients diagnosed in
childhood [between 6 and 13 years of age] had previously been treated with methylphenidate.
Further pharmacological treatment with was atomoxetine, deexamphetamine,
lisdexamphetamine and amphetamine juice. Medication was usually discontinued due to side
effects and often due to ineffectiveness. Eight patients continued to take stimulants and
combined them with cannabis, by 22 patients were allowed to use it only. All patients had
experienced an improvement of a variety of symptoms by cannabis flowers, including
improved concentration and sleep, and reduced impulsivity, by the use of cannabis. In five
cases dronabinol [THC] was tried, which was also effective.
Many patients were diagnosed before with cannabis use disorders by psychiatrists in hospitals
or medical practices due to misinterpretation of effective illegal self-medication. Patients
reported that their therapeutic experiences were not taken seriously by most physicians and
that they were not listening to them due to strong prejudices. In many cases parents and/or
spouses wrote testimonies on their observations confirming their statements.
Conclusion: For adult patients with ADHD, who experience side effects or do not profit from
standard medication, cannabis may be an effective and well-tolerated alternative.
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