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Medicinal Cannabinoids in Controlling ADHD Symptoms Among Children 
and Adolescents: What is the Evidence?

Abstract

The diagnosis of ADHD is based on combination of one more of three core symptoms of are impulsivity, hyperactivity and 
inattentiveness. It is often associated with considerable impact on a child’s social, emotional and cognitive development, re-
sulting in significant difficulties within the home, social and educational settings.  Effective management of ADHD patients 
including medication treatment and psychoeducation requires pro-active service development, engagement of commissioning 
and service managers for addressing primary care involvement.

One of the commonest co-morbidities of ADHD is substance abuse and many children and young people (CYP) are suspected 
to use illicit drugs as self-medication.
We carried out a literature search in health databases (Medline, EMBASE, PsycINFO, AMED) using the Health Database 
Advanced Search (HDAS) interface with relevant keywords including ADHD, Disruptive Behaviour Disorders, Cannabinoids 
and Medical Marijuana.

This paper uses a narrative review to explore the current published literature about the use of medical cannabinoids (CBD) and 
cannabidiol (CBO) among CYP.  A total of 164 relevant articles were found.  After excluding duplications and other articles 
not meeting the criteria for the study objective, one random controlled trial, one case-controlled, five observational / cross-
sectional, and one literature review were identified.  3 case reports and one related case-control study of the brain structure.  
There is lack of evidence that CBO are effective in the management of ADHD and for this reason its use should be discouraged.  
In view of limited evidence and anecdotal suspicion of higher risk of CBD negative outcomes on the still developing brain of 
adolescents, greater caution should be exercised before encouraging more liberal use of CBD among this group.
It is concluded that there are limited published studies relevant to CYP compared to adult populations and all studies had 
multiple outcomes. 

Keywords: ADHD; Cannabinoids; Cannabidiol; Child; Young people; Pharmacotherapy
Abbreviations: CBO - Cannabinoid oil; CBD – Cannabinoids; CYP - children and young people; ADHD - Attention Deficit 
Hyperactivity Disorder

Key Messages:
1. There is lack of consistent evidence that CBO are effective in the management of ADHD and for this reason its use should 
be discouraged.
2. In view of limited evidence and anecdotal suspicion of higher risk of CBD negative outcomes on the still developing brain 
of adolescents, greater caution should be exercised before encouraging more liberal use of CBD among this group.
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Introduction
Attention Deficit Hyperactivity Disorder (ADHD) is one of 
the most common neurobiological disorders of childhood. The 
three principal features of ADHD are impulsivity, hyperactiv-
ity and inattentiveness [1]. The diagnosis of ADHD is based on 
combination of one more of these symptoms when in excess of 
what is normal for age or developmental stage. It is often asso-
ciated with considerable impact on a child’s social, emotional 
and cognitive development, resulting in significant difficulties 
within the home, social and educational settings [2].

The prevalence of ADHD is estimated at approximately 5% 
with male predominance and gender ratios reported in the 
range of 3:1 to 8:1 [3].  Population based studies suggest that 
15% of those with childhood ADHD still meet the full diagnos-
tic criteria for the disorder at age 25 [4].

Diagnosis of ADHD is traditionally based on subjective as-
sessment of behaviour by clinicians and carers in different set-
tings, but this approach is prone to biases. Recent advances in 
computerised Continuous Performance Task (CPT) tests have 
greatly improved their clinical utility as objective diagnostic 
aid [5].  Evidence based research has shown that Quantified 
Behaviour Test (QBTest) is one of the most commonly used 
computer-based objective assessment for children and young 
people (CYP) who present with ADHD worldwide [6].

Children and young people affected by neurodevelopmental, 
emotional, behavioural and intellectual disorders (NDEBIDs) 
such as Attention Deficit Hyperactivity Disorder (ADHD) 
and Autism Spectrum Disorder (ASD) are at increased risk 
of mental health difficulties such as anxiety and depression. 
They therefore require comprehensive and holistic services to 
meet their complex needs [7].  There is increasing evidence 
that these additional mental health risks can extend into adult-
hood [8]. 

Effective management of ADHD patients including medication 
treatment and psychoeducation requires active service devel-
opment, engagement of commissioning and service managers 
for addressing primary care involvement [9]. In the UK, the 
outcome of parenting educational programme (APEG) that is 
offered to parents of children who are diagnosed with ADHD 
found that the provision of a group psychosocial intervention 
programme proved to be effective in significantly improving 
the knowledge and understanding of parents regarding several 
aspects of ADHD [10].  

One of the most common problems associated with ADHD is 
co-occurring substance abuse. One theory posited to explain 
the increased risk of substance use in ADHD is that of self-
medication [11].  Different motivations behind drug use have 
been reported. ADHD patients were more likely to use drugs 
to improve their mood and sleep, suggesting that drug use in 
ADHD could help to improve symptoms [12].  Also, as stimu-
lant medications are the recommended first line treatment in 
ADHD and alongside cannabis, stimulants are one of the most 
common classes of drugs of abuse in ADHD [13].

The research of CBD in treatment of children with ADHD is 
undoubtedly controversial, but of considerable interest to clini-
cians working with adults with ADHD [12].  Many clinicians 
are aware that ADHD patients tend to report potential bene-
fits of cannabis, and a small number of clinicians in the US 

have gone as far as prescribing or recommending cannabis for 
ADHD [14].  Furthermore, the medicinal use of cannabinoids 
is gaining increasing attention and currently being investigated 
as a treatment for schizophrenia, anxiety, epilepsy and autism 
[15,16].

Published evidence for the use of cannabinoid products in 
children and adolescents with ADHD is limited.  On the other 
hand, many clinicians are now increasingly being asked for ad-
vice and requests for recommending CBD products for CYP 
with ADHD.

Methods
Literature Search
Major health databases were searched (Medline, EMBASE, 
PsycINFO, AMED) from inception to 2024, using the Health 
Database Advanced Search (HDAS) interface. Relevant key-
words used included "Attention Deficit Disorder With Hy-
peractivity"/ OR ADHD OR "attention deficit disorder" exp 
"ATTENTION DEFICIT AND Disruptive Behaviour Disor-
ders"/ exp Cannabinoids/  OR exp Cannabis/ (cannabidiol OR 
cannabinoid* OR CBD OR exp "Medical Marijuana"/).ti,ab  
"Complementary Therapies"/. "Alternative Medicine"/.  No 
additional relevant papers were found on Cochrane database. 
A total of 180 relevant articles were found.  After excluding 
duplications and other articles not meeting the criteria for the 
study objective, one random controlled trial, one case-con-
trolled, five observational / cross-sectional, and one literature 
review were identified (Table 1).  3 case reports and one re-
lated case-control study of the brain structure are listed in the 
supplementary table.  

Results
Cannabis is traditionally derived from the plant Cannabis Sa-
tiva. The dried buds and accompanying leaves of cannabis are 
most commonly smoked, ingested and or vaped [17].  Onset 
of physiologic and psychologic effects vary based on route of 
administration, with peak effects occurring 30 minutes after 
inhalation and 2 to 4 hours after ingestion. Physiologic effects 
include tachycardia, hypertension, dry mouth and conjuncti-
val injection. Acute effects include on the one hand relaxation, 
euphoria, heightened perception, sociability, sensation of time 
slowing, increased appetite and decreased pain, and on the 
other hand paranoia, anxiety, irritability, impaired short term 
memory, poor attention and judgement, and poor coordination 
and balance [18,19]. 

The mechanism for any potential therapeutic effects of can-
nabinoids (CBD) in ADHD is unknown. One possibility is 
that cannabinoids enhance dopaminergic transmission which 
is thought to be the main mechanism by which stimulants de-
crease ADHD symptoms and improve cognitive performance 
[20,21].  In addition to dopamine, the role of glutamate, GABA, 
and other transmitter systems need consideration, as well as N-
methyl-D-aspartate and cannabinoid 2 (CB2) receptors, which 
has been suggested to modulate impulsivity in interaction with 
endocannabinoids [22-24].

Thirty eight percent (38%) of participants in a large multisite 
study of adolescent cannabis users met diagnostic criteria for 
ADHD [25].  A recent systematically review of the scientific 
literature to characterize the effects of cannabis use on brain 
structure, function, and neurodevelopmental outcomes in ado-
lescents and young adults with ADHD identified 11 studies. 

https://dx.doi.org/10.46998/IJCMCR.2024.43.001068
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Table 1: Showing a list of published studies and outcomes.

     Citation Study Group Study type Outcome Key Results Comments
(Population 
and 
comparisons)

11 Loflin, M, et 
al: Substance 
Use and Misuse 
2014; 49:427-
434 [11]

2811 cannabis 
users (USA)

Cross-sectional 
study

Cannabis might 
address frontal 
dysregulation, which 
is more typical 
in combined type 
ADHD that includes 
hyperactive-impulsive 
symptoms. 

Chi-square analysis: 
significant association 
between use frequency 
group and symptom 
criteria stratus [X2 
(2,n=2811)= 11.48, 
p=.001, that reflects an 
increased likelihood of 
meeting symptom criteria 
for ADHD diagnosis 
in daily users above 
moderate and casual 
users.

Participants are 
from a marijuana 
policy organization. 
This shows bias in 
willingness to endorse 
cannabis problems. 
More work needs to 
be done in recruiting 
more general cannabis 
users. A methodological 
triangulation is needed 
for ADHD diagnosis 
instead of ASRS self-
reporting tools. 

Gender (not stated in 
the paper)

More daily users met 
symptom criteria for 
ADHD.

Chi-square contrast 
failed to reach 
significance. This finding 
suggests that both groups 
of non-daily users show 
little difference in the 
proportions who meet 
symptom criteria for 
ADHD.

Longer studies are 
required to identify 
changing patterns in use 
(daily/non-daily users) 
for longer time.

2215 men 
(78.8%)

A greater proportion 
of affected daily users 
reported meeting 
symptom criteria 
for the combined/
hyperactive-impulsive 
subtype of ADHD 
rather than the 
inattentive type.

McNemar tests: 

584 women 
(20.8%)

Casual and moderate 
users showed no 
significant difference 
in the likelihood of 
meeting symptom 
criteria of an ADHD 
diagnosis.

1st. Shows significance 
p.013. A greater 
proportion of daily users 
who meet symptom 
criteria for ADHD 
are of the combined/
hyperactive-impulsive 
subtype compared with 
inattentive

12 Did not 
report gender 
(.4%)

The second McNemar 
test compared the 
proportion of non-
daily users meeting 
symptoms criteria for 
ADHD between different 
subtypes. It failed to 
show significance.
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Race A z test was used to test 
whether the proportion of 
users meeting symptom 
criteria for ADHD that 
were of the subtype 
of interest (combined/
hyperactive-impulsive) 
was different between 
daily and nondaily 
users. The test was 
significant confirming the 
hypothesis. 

87.1% 
Caucasian
5.6% Latinos

3.1%Native 
Americans

1.2 African 
Americans

1.2% Asians

1.8 Didn’t 
disclose
Three groups of 
users: casual, 
moderate and 
daily users

12 Cooper, R.E, 
et al: European 
hopharmacology 
2017, 27(8) 795-
808 [12]

30 participants Randomised-
controlled trial 
of Sativex 
Oromucosal 
Spray

For cognitive 
performance and 
ADHD symptoms 
are similar to those 
previously reported 
after treatment of 
ADHD with stimulant 
medications.

QbTest, activity level and 
reaction time variability 
(RTV) showed no 
statistically significant 
differences between the 
groups, but the overall 
pattern the active group 
had better scores than the 
placebo.

Authors suggest a dose-
response study is needed 
prior to any further 
investigations of Sativex 
in ADHD; followed by 
a more conclusive study, 
which would require a 
sample of around 100 
participants or more, 
and a longer follow-up 
period of 3-6 months

Active (n=15) The absence of any 
negative effect on 
cognitive performance 
is of potential interest 
given that cannabis 
use is generally 
associated with 
impaired cognitive 
function. A further 
trial to test negative 
effect on cognitive 
performance would 
require a longer 
follow-up period to 
test this.

Symptoms, there was a 
significant reduction in 
hyperactivity/impulsivity 
scores. Trends towards 
improvement in the 
active group were also 
seen for inattention.
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Placebo (n=15) There were different 
scores on emotional 
dysregulation at 
baseline (WRAADS) 
the active group 
was lower than the 
placebo group.

No significant  effects 
were found for emotional 
dysregulation 

233 adults (18-
55 years old) 
Assessed for 
eligibility

One possible 
explanation for 
improvements 
in hyperactivity/
impulsivity or 
inattention may be the 
anxiolytic effect of 
CBD and D9-THC.

6-week
Double blind
QbTest for 
cognitive 
performance 
and activity 
level
Sativex 
Oromucosal 
spray and 
placebo.

34 Hupli, A.M, 
Med Cannabis 
Cannabinoids 
2018; 1:112-118 
[34]

A male patient 
33 years of age.

Case Study. The patient 
found relief with 
cannabinoids for his 
ADHD symptoms and 
additional medical 
benefits related to a 
knee ligament injury.

Prescribed Ritalin at 
diagnosis of ADHD (33 
years old) to manage low 
frustration tolerance.

Despite a large number 
of anecdotal accounts 
of ADHD relief 
using Cannabinoid 
therapeutics (CT), 
Further longitudinal 
studies are needed to 
quantify the quality of 
life changes of ADHD 
patients who use CT. 
The author also suggest 
that more sociological 
investigation of the 
general attitudes and 
knowledge of policy 
makers, patients  and 
treating physicians is 
warranted to identify 
possible barriers for CT.

Further longitudinal 
studies are needed to 
quantify the quality of 
life changes of SDHD 
patients who use 
Cannabis treatment.

After 6 years he changed 
to other options: 
Pramipexole, Bupropion, 
Buspirone, Lorazepam, 
Temazepam, Alprazolam 
with poor efficacy 
results.

Started using 
Bedrocan and Bedioil 
(cannabinoid) with good 
results.
The patient reported that 
when vaporizing, the 
therapeutic effects felt 
immediately.
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27 Hergenrather, JY, 
et al: Rambam 
Maimonides 
Medical Journal 
2020; 11(1) [27]

110 people 
invited

Cross-sectional 
questionnaire

There is no 
“simplistic” method 
for tracking only the 
dominant constituents 
of cannabis to better 
understand the 
medical potential of a 
cannabis cultivar.

53 patients reported 
monthly doses

The sample is small to 
prove enough power. 

59 patients (ASRS-v1,1; 
ADHD rating 
scale, PSQI and 
GAD-7)

In this study, patients 
that consumed higher 
total MC monthly 
doses also consumed 
higher total MC 
monthly doses also 
consumed higher 
doses of several 
phyto-cannabinoids 
and of one terpene, 
but not all of them.

47 consumed 
inflorescences

There is the danger 
of confounders as 
participants were 
diagnosed with other 
conditions to be able to 
try Medical Cannabis 
hence, data on ADHD 
was secondary.

Some constituents 
of the cannabis plant 
contribute more 
than others to its 
neurobiological effect.

5 combined oil extracts 
and inflorescences

As a crossectional study, 
there is no information 
on before and after the 
study.

ADHD patients 
consume MC as a 
substitute treatment 
for their conventional 
ADHD treatment.

1 patient only oil extracts

Dosis: Low dose group 
n=18, High dose group 
n=35
High and low doses 
consumers differed on 
the type of cultivar they 
reported.
No significant differences 
in Mental illnesses 
comorbidities were found 
between the low and high 
MC dose. No antisocial 
disorder was reported.

Pharmaceutical 
treatment for Medical 
Cannabis (MC) low dose 
4%subgroup and 15% in 
the high MC subgroup.

36 Strohbeck-
Kuehner, P et al; 
Cannabinoids 
2008, 3(1):1-3 
[36]

A 28-year old 
male

Case report The consumption 
of cannabis had 
a positive impact 
on performance, 
behaviour and mental 
state of the subject.

Tests of Dronabinol 
(THC) on performance 
using 4 subtests of 
ART2020: Complex 
reactions, sustained 
attention, directed 
attention and visual 
surveying. Also was 
tested on divided 
attention and vigilance. 
The patient achieved 
average and above 
average results. 

Like all case studies, it 
was uncontrolled and 
unblended. Results can’t 
be generalised.
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On blood test very high 
concentrations of were 
found due to the patient 
smoking cannabis instead 
of taking the prescribed 
dronabinol. 

28 Rasmussen, 
J et al: Brain 
Imaging behave 
2016; 10(3): 
761-771 [28]

N=73 Case-control 
study

Two regions of the 
endocannabinoid 
system, the 
hippocampus and 
cerebellar vermis, 
have been identified 
as being uniquely 
influenced by an 
interaction between 
cannabis use and the 
altered brain circuitry 
of ADHD diagnosed 
individuals.

Behavioural results: 
ADHD participants made 
significant more errors of 
commission.

The sample was 
disproportionately 
male, hence results 
may not generalize to 
female cannabis users. 
Behavioral impariments 
from chronic cannabis 
use might be more 
evident in real-world 
situations that do not 
elicit unusual vigilance 
or attention. 

Participants 
recruited from 
an ongoing 
longitudinal 
follow up 
study.

fMRI results: No 
significant main effect 
of cannabis use or 
diagnosis-by-use 
interaction effects were 
observed for errors of 
commission

ADHD 
cannabis user 
n=25

ADHD shower 
widespread decreases in 
cortical activation during 
the NoGo>Go contrast 
compared with the 
control group.

ADHD non-
user n=25

There were no significant 
clusters in which ADHD 
participants demonstrated 
greater inhibition-related 
activation than the 
control group. No main 
effects of cannabis use on 
response inhibition were 
observed.

Control groups No significant difference 
in total withdrawal 
symptoms between 
ADHD cannabis users 
and control group users 
was found.

Cannabis user 
n=11

Cannabis use interaction 
effects during response 
inhibition: Control 
group cannabis users 
showed significantly 
more activation in the 
right hippocampus and 
cerebellar vermis than 
control group non-users. 
ADHD cannabis users 
showed non- significantly 
lower activation in these 
regions than ADHD 
cannabis non-users.

Non-user n-12
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29 Fleury-Teixeira, 
P. et al Front 
Neurol 2019; 10: 
1145 [29]

N=18 Autism 
spectrum 
disorder (ASD)  
patients

Observational 
descriptive 
study

Four patients 
experience negative 
effects with drug 
interactions for 
epilepsy. Non-
epileptic patients 
showed presented 
improvement in 
ADHD

ADHD as a category 
of ADS showed an 
improvement based on 
monthly reports on a 
scale of 1-100 filled by 
the parents. This study 
was conducted from 
August 2016 to April 
2017 in Brazil. This 
comprises de Summer 
months.

While encouraging, 
research is only 
beginning to determine 
whether cannabis or 
its isolates may or may 
not be effective for 
psychiatric disorders.

Average 
age=10 years 
old

31 Cakmak Celik, 
Z et al: Brain 
Imaging and 
Behavior 2020; 
14, 505-514 [31]

27 Synthetic 
cannabis (SC) 
users (male)

Cross-sectional Results suggest 
that poor structural 
network segregation 
and preserved 
structural network 
integration might be 
ADHD-specific.

SC +no ADHD vs 
control

Great merit as it is the 
first study of the brain 
connections between 
ADHD and SC. 
However Cross-sectional 
nature of the study 
doesn’t capture changes 
over time. It is a small 
sample.

Without 
ADHD=14

case- control 
study

In contrast with other 
studies of heroin 
use and smokers, 
investigators found 
increased structural 
connectivity 
compared to controls. 

SC+ no ADHD 
participants showed 
lower structural 
connectivity compared to 
controls.

The use of DTI-
based deterministic 
tractography has been 
shown to have a limited 
capacity for resolving, 
converging or diverging 
fibres, which might  
lead to unreliable 
connectivity matrices 
that comprise false 
connections. The choice 
of streamline thresholds 
is arbitrary due to lack of 
standards. 

With 
ADHD=13

Study of 
brain network 
structure and 
organisation on 
SC users with 
and without 
ADHD in 
adolescents.

This study suggest 
that abnormalities 
in white matter are 
associated with SC 
use

SC +ADHD vs control The study cannot tell 
which chemical contents 
of the SC products to 
which individual where 
exposed.

Control=13 SC+ ADHD showed 
significantly increased 
structural connectivity 
compared to control.

The study cannot be 
generalised to women as 
most participants were 
male.

SC+ ADHD vs SC + 
non ADHD
No significant differences 
between the groups

No significant correlation 
between the duration of 
SC use amount of daily 
use or age started 
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17 Hadland, S et 
al J Dev Behav 
Pediatr 2015; 
36(2): 115-123 
[17]

Epidemiology 
of cannabis use 
among children 
including 
those with 
developmental 
and behavioural 
diagnoses  
including 
ADHD

Literature 
Review

Cannabis cannot be 
safely recommended 
for the treatment 
of developmental 
or behavioural 
disorders. When 
using marijuana for 
medicinal purposes, 
all parties should be 
aware of the long-
term hazards or 
regular cannabis use.

Studies used by advocate 
groups on the use of 
cannabis for paediatric 
therapeutic use do not 
provide enough evidence 
on effectiveness, safety 
and tolerability. 

Fails to point at the 
kind of research needed 
for further literature 
or systematic reviews. 
Instead jumps that 
there should be further 
enforcement of cannabis 
as a harmful substance 
as tobacco is..

32 Fergusson, D.M 
and Boden, JM: 
Drug Alcohol 
Dependance 
2008; 90-96 [32]

1265 New 
Zealand 
Children. 
Participants 
were 
questioned at 
25 using an 18-
item scale of 
adult ADHD

25- year 
longitudinal 
study

Confirmation of 
previous research 
linking cannabis use 
and attention.

9.3% showed significant 
levels of ADHD 
symptoms.

Participants report 
on the experiences 
of a particular group 
of individuals born 
at a specific time and 
reared in a specific 
social context. The 
results are based on 
self-report data, and 
thence will be subject 
to errors of reporting 
and reminiscence. The 
study doesn’t consider 
confounding factors 
including genetics, 
which influenced both 
drug use and ADHD 
symptoms. The ADHD 
scale may be measuring 
general impulsivity 
rather than the attention 
per se. This in turn 
would suggest that 
cannabis and other 
drug use may have an 
effect on impulsive 
behaviour, but the nature 
of their associations with 
attention problems in 
adulthood would be less 
clear. Finally, although 
the findings of the study 
suggested that cannabis 
use and other drug use

The association 
between cannabis 
use and ADHD 
symptoms appeared to 
be mediated by other 
drug use, suggesting 
the possible existence 
of a causal chain 
process in which 
cannabis use led 
increased rates of 
other forms of drug 
use, with these being 
associated with 
increased symptoms 
of adult ADHD.

There was an increased 
used of cannabis prior the 
age of 25 was associate 
with increasing levels of 
ADHD symptoms.

were associated with 
increased risk of ADHD 
symptoms, it is unclear 
whether these symptoms 
could be attributed to 
acute use of drugs, or the 
cumulative effect of drug 
use over time
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35 Milz, E and 
Grotenhermen, 
F Poster at 
International 
Cannabinoid 
in Medicine 
and Research 
Conference, 
spetember 2015, 
in Sestri Levante 
(GE) Italy [35]

N= 30 patients, Observational 
descriptive 
study

All patients had 
experienced an 
improvement of a 
variety of symptoms 
by cannabis flowers, 
including improved 
concentration and 
sleep, reduced 
impulsivity. In 5 cases 
dronabinol [THC 
was tried and proved 
effective. 

Many patients were 
diagnosed before with 
cannabis use disorders by 
psychiatrist in hospitals 
or medical pracices 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. 

Results are no 
generalizable to women. 
The presentation doesn’t 
discuss time of follow 
up .

Mean age= 30 
years of age
28 Male
2 Female
All patients 
diagnosed 
with ADHD 
in childhood [ 
between 6 to 13 
years]
Patients using 
medication 
discontinued 
due to side 
effects. 8 
patients 
continue taking 
medication. 
22 took only 
cannabis

40 Ayyash, H 
et al. Acad J 
Ped Neonal 
2022;11(3)

A 14-year-old 
male

Case report Use of CBO had a 
positive academic and 
concentration effect

Meeting criteria for 
DSMV diagnostic criteria 
for ADHD. Utilisation 
of developmental 
information pack from 
parents and school and 
analysis of tools such 
as Connors and SNAP 
Q before and after 
treatment.

Similar to other case 
reports, it is uncontrolled 
study and results can’t 
be generalised.

The limited, potentially underpowered evidence does not sup-
port the hypothesis that cannabis use has a deleterious impact 
on neuropsychological tasks in transitional age youth with 
ADHD [26].

There is only one controlled study on cannabis-based medica-
tion in ADHD. This was a formal clinical trial in the UK treat-
ing a small number of adult ADHD patients with the Satinex 
Oromucosal SprayR, containing a 1:1 ratio of Delta-THC to 
cannabidiol. The study found that despite there being no statis-
tically significant difference in the primary outcome of cogni-
tive performance and activity level measured by QbTest, the 
overall trend was that the active group (n=15) achieved better 
results than the placebo group (n= 15) and reported reduced 
hyperactivity/impulsivity symptoms as well as improved emo-
tional lability [12].  The absence of any negative effect on cog-
nitive performance is of potential interest given that cannabis 
use is generally associated with impaired cognitive function. 

A further trial to test negative effect on cognitive performance 
would require a longer follow-up period to test this. The re-
searchers reported one serious (muscular seizures/spasms) and 
three mild adverse events occurred in the active group and one 
serious (cardiovascular problem) adverse event in the placebo 
group [12].

A large cross-sectional study involving 2811 adults, aged be-
tween 18- 74, all of them were cannabis users but with differ-
ent regimes, showed an association between the frequent use 
of cannabis and the subtype of ADHD. A greater proportion 
of affected daily users reported meeting symptom criteria for 
the combined/hyperactive-impulsive subtype of ADHD rather 
than the inattentive type. Casual or moderate users showed no 
significant difference in meeting symptom criteria of an ADHD 
diagnosis. The authors speculated that cannabis might cause 
frontal dysregulation, which is more typical in combined type 
ADHD that includes hyperactive-impulsive symptoms [11].
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In a cross-sectional questionnaire-based study on adult patients 
who were licensed for medical cannabis use and also were di-
agnosed with ADHD, it was revealed that the high dose con-
sumption of medicinal cannabis components (phytocannabi-
noids and terpenes) was associated with ADHD medication 
reduction. In addition, the higher dosage of CBD was asso-
ciated with a lower Adult ADHD Self Report Scale-ASRS)- 
Rating Score.  No significant differences in Mental illnesses, 
co-morbidities were found between the low and high medicinal 
cannabis. It was speculated that some constitutes of the canna-
bis plant contribute more than others to its neurobiological ef-
fect and for this reason, ADHD patients consume MC as a sub-
stitute treatment for their conventional ADHD treatment [27].
In a longitudinal study inviting 73 participants, Functional 
Magnetic Resonance Imaging (fMRI) from young adults with 
childhood ADHD (no= 25) and without (no= 25) cannabis use 
was compared with a control normative comparison group 
(n= 11 cannabis users) and without (n=12) cannabis use was 
completed. ADHD participants made significantly more com-
mission errors on NOGO trials than controls.  ADHD partici-
pants also had less fronto-parietal and fronto-striatal activity, 
independent of cannabis use.  An interaction of ADHD diag-
nosis and cannabis use was found in the right hippocampus 
and cerebellar vermis, with increased recruitment of these 
regions in cannabis-using controls during correct response in-
hibition.  The cannabis use was associated with hippocampal 
and cerebral activation, areas rich in cannabinoid receptors, in 
local normative comparison group but not with the ADHD par-
ticipants. However, the sample was disproportionately male, 
hence results may not generalise to female cannabis users. 
Hence behavioural impairments from chronic cannabis use 
might be more evident in real-world situations that do not elicit 
unusual vigilance or attention [28].

An observational descriptive study, including 18 patients with 
an average age 10 years old concluded that there was improve-
ment in the symptoms of social communication and many 
co-morbid mental disorders in patients [; with ASD including 
symptoms of ADHD. Behaviour disorders, motor deficits, au-
tonomy deficits, communication and social interaction, cogni-
tive deficits, sleep disorders and seizures, with very infrequent 
and mild adverse effects such as sleepiness, irritability, diar-
rhoea, conjunctival hyperaemia and increased body tempera-
ture [29].  Another single case study of 6 years old boy with 
autism and ADHD type symptoms, was treated with daily 
dronabinol for six months and was noted to have improvement 
in hyperactivity, irritability, lethargy, stereotyped behaviours 
and speech , as measured by Aberrant Behavior Checklist 
(ABC) [30].

A cross sectional case control study of brain Network structure 
and organization on synthetic cannabis users with and without 
ADHD in adolescents. Twenty-seven cannabis users (14 with-
out ADHD and 13 with ADHD combined type) with a history 
of using synthetic cannabis more than three times a week for 
at least 6 months prior to study enrolment were included in 
the study along with 13 controls. Patients were abstinent for 
at least 2 days before having diffusion- weighted Magnetic 
Resonance Imaging Scanning. The authors found that Syn-
thetic cannabis users without ADHD had significantly weaker 
connectivity compared to controls in bilateral hemispheres. In 
contrast, synthetic cannabis users with ADHD showed stronger 
structural connectivity compared to controls. In addition, ado-
lescent cannabis users with ADHD displayed reduced network 

organisation, suggesting poor structural network segregation 
and preserved structural network integration. These results 
suggest that comorbidity of ADHD and substance dependence 
may show different structural connectivity alterations than sub-
stance use alone [31].

Literature review on the cannabis use among children includ-
ing those with developmental and behaviour problems such 
as ADHD and ASD concluded that cannabis can’t be safely 
recommended for the treatment of developmental or behav-
iour disorders. The authors addressed those studies conducted 
by the advocate groups on the use of cannabis for paediatric 
therapeutic use which do not provide enough evidence on ef-
fectiveness, safety and tolerability. It is therefore important for 
all parties to be aware of the long-term hazards of regular can-
nabis use when using marijuana for medicinal purposes [17]. 

A longitudinal study in New Zealand children showed a clear 
dose-dependent association between ADHD symptoms at age 
of 25 years and cannabinoid abuse.  This association was found 
to be mediated through abuse of other substances, including 
Ectasy (MDMA) and methamphetamines, suggesting the pos-
sible existence of a causal chain process in which cannabis use 
led to increased rates of other forms of drug use, with these be-
ing associated with increased symptoms of adult ADHD [32].
In a recent observational cohort survey in the UK, it was iden-
tified that families of children with ADHD are using a wide 
variety of main and nonmain treatments, which are both pub-
licly and privately funded   to help with ADHD management. 
Nearly 70% of those surveyed reported using pharmaceutical 
medications, 74% had participated in a parenting class and 45% 
reported use of non-mainstream treatment. The most popular 
non-mainstream treatments used were nutrition, homoeopathy, 
massage and cranial osteopathy.  Out of 175 families surveyed 
there was only one child whose ADHD symptoms were man-
aged by cannabidiol [33].

The therapeutic use of cannabinoids for a 33 years old male 
with combined- type adult ADHD patient who accessed Bed-
rocanR and BediolR for more than 5 years was described in de-
tail. The patient reported relief for his ADHD symptoms, with 
reduced hyperactivity as well as improved focus, impulse con-
trol and better frustration control. Before using cannabinoids, 
the patient was tried for several years on several medications 
Ritalin, Temazepam, Bupropion and Alprazolam but with poor 
results and hence he was tried on Cannabinoids [34].

In a series of clinical cases with 30 treatment- resistant adults 
with ADHD, it was found that medical cannabis was helpful 
for a variety of symptoms, including improved concentration 
and sleep as well reduced impulsivity. Seventy three percent 
preferred to use only cannabinoids after the study, while 27% 
(No: 8) continued to combine CBD with other stimulant medi-
cations [35]. 

In a single case study of a cannabis using, 28 adult males with 
ADHD off stimulants, the subjects’ driving skills in a simu-
lated test during a time of abstinence improved after smoking 
marijuana. It was also reported that the consumption of can-
nabis had a positive impact on performance, behaviour and 
mental state of the subject. However, on blood testing, very 
high concentrations of cannabinoids were found in view of 
the patient smoking cannabis instead of taking the prescribed 
dronabinol [36]. 
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On the other hand, the research on cannabinoid oil and other 
cannabis products as a possible intervention for ADHD does 
not show effectiveness for managing symptoms, but actu-
ally shows increased mental and physical health risks. There 
haven’t been studies on long term effects. While some people 
are using it and have shared their results publicly, researchers 
and medical professionals have not found evidence that it is an 
effective treatment for ADHD. The research does not show that 
CBO oil works for ADHD management [37]. 

Given the increasing prevalence of adolescent cannabis mis-
use and dependence as well as the growing body of literature 
linking cannabis use to long term and potentially irreversible 
adverse physical, neurocognitive, psychiatric and psychosocial 
outcomes, it is now more important than ever for the devel-
opmental-behaviour paediatrician to understand the available 
evidence on cannabis. Large professional organisations , in-
cluding the American Academy of Paediatrics, The Ameri-
can Medical Association, the American Society of Addiction 
Medicine, and the American Academy of Child and Adolescent  
Psychiatry all have policy statements  identifying marijuana 
use as a public health concern  and currently oppose further 
steps toward legalisation [17].

Conclusion
There is increasing attention focused on the use of medicinal 
CBD in the control of ADHD symptoms and its comorbidities.  
Analysis of online forums where ADHD and Cannabis use was 
discussed found three – times as many comments advocating 
for the therapeutic (as opposed to harmful) effects of cannabis 
on ADHD. Researching medicinal cannabis and or cannabi-
noid oil in neurodevelopmental disorders specifically ADHD 
is new. There have been some case reports and few qualitative 
and quantitative studies but the findings in general do not see a 
benefit or have been inconclusive [38].

The growing interest in CBO is apparently based on the per-
ception of its lack of harmfulness and the changing perceptions 
towards use of marijuana use in general as a recreational agent. 
However, there have been only limited studies showing effec-
tiveness or safety of the CBO oil or cannabis products when it 
comes to ADHD management, mainly in adult or young peo-
ple. Furthermore, the literature shows there are harmful effects 
with impacts on cognitive ability, motivation, with increased 
mental and physical health risks. There haven’t been any stud-
ies on the use of cannabinoid oil in children; neither have there 
been studies on long term effects [39].

It is concluded that there are limited published studies relevant 
to CYP compared to adult populations and all studies had mul-
tiple outcomes.  While some trials and case reports have shown 
some potential benefits [40], the results are not consistently 
confirmed in randomised controlled trials [41]. 

There have been single-case reports in adults with ADHD 
and evidence of self-medication reporting variable extent of 
symptom control. Cooper et al study was the only double blind 
randomised controlled study which was conducted in adults 
with small number of participants and the results can’t be gen-
eralised to children and adolescents [12].  One longitudinal 
cohort study from birth to age 25 showed dose-response rela-
tionship with extent of ADHD symptoms and self- medication 
with CBO. One study in adolescent with and without ADHD in 
terms of brain network Structural connectivity showed no sig-

nificant effect by 6 months use of synthetic CBD. The effects 
on symptoms control were not examined. One narrative sys-
tematic literature review confirmed our conclusion that there is 
currently not enough evidence for the therapeutic use of can-
nabis in children and adolescents with ADHD in terms of ef-
fectiveness, safety and tolerability and for this reason it should 
not be recommended for treatment of ADHD. 

In summary, there is lack of evidence that CBO are effective in 
the management of ADHD and for this reason its use should be 
discouraged.  In view of limited evidence and anecdotal sus-
picion of higher risk of CBD negative outcomes on the still 
developing brain of adolescents, greater caution should be ex-
ercised before encouraging more liberal use of CBD among 
this group.

Larger and longer-term studies are needed, however, to bet-
ter inform clinicians and patients as to the benefits, safety and 
negative impacts of cannabis use in CYP with ADHD.
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