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Abstract

Attention deficit hyperactivity disorder (ADHD) is a chronic 

neurobehavioral disorder that is highly prevalent in children 

and adults. An increasing number of patients with ADHD are 

self-medicating with cannabis, despite a lack of evidence on 

efficacy and safety. This case report describes 3 males (ages 

18, 22, and 23) who have integrated cannabis into their treat-

ment regimen with positive results. Semistructured inter-

views conducted with the patients describe subjective im-

provements in symptoms and on quality of life. Improve-

ments on validated rating scales conducted post-cannabis 

initiation, compared to pre-cannabis initiation obtained 

from the medical chart, corroborated their personal ac-

counts. Scores on the PHQ-9 (measuring depression) im-

proved by 8–22 points (30–81%), and the SCARED (measur-

ing anxiety) ranged from 0 to 27 points (up to 33%). Improve-

ments on the CEER-9 scale (measuring regulation) ranged 

from 2 to 7 points (22–78%), and the 9-item SNAP scale (mea-

suring inattention) showed improvements of 2–8 points (7–

30%). Mild adverse events including short-term memory 

problems, dry mouth, and sleepiness were reported. Blood 

samples were also collected from the patients to determine 

the plasma concentrations of the cannabinoids and relevant 

metabolites before and after a cannabis administration. Af-

ter cannabis use, the plasma levels for CBD and THC ranged 

from 0 to 15.29 ng/mL and 1.32 to 13.76 ng/mL, respectively. 

Cannabinoids, however, were not detected prior to dosing, 

suggesting that cannabis played a complimentary role in the 

therapeutic regimen of these 3 patients. Clinical trials are 

recommended to confirm the efficacy of cannabis in the 

treatment of ADHD. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Public acceptance of medical cannabis for the treat-
ment of chronic conditions has increased despite a lack of 
scientific evidence for safety and efficacy [1, 2]. In Cana-
da, access to both medical and recreational cannabis is 
now legal, and self-medication with cannabis for a variety 
of symptoms has become more prevalent. Evidence-
based information has not kept pace with the legislation, 
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and many clinicians remain reluctant to authorize can-
nabis until robust evidence is available to guide treatment 
[3]. Unfortunately, the limited evidence base may persist 
due to key challenges such as the difficulty in conducting 
randomized and placebo-controlled trials with cannabis 
[4] and the significant variability in cultivars. With >489 
distinct compounds in the leaves and flowering tops of 
cannabis plants, which include at least 120 different phy-
tocannabinoids and other entities such as flavonoids and 
terpenes [5, 6], cultivars demonstrate important differ-
ences in therapeutic effect. Even within a given cultivar, 
soil and climate conditions and various cultivation tech-
niques can influence its constituent bioactive compo-
nents. The method of consumption or route of adminis-
tration further impacts the pharmacokinetics and thera-
peutic effects of cannabis [7].

Attention deficit hyperactivity disorder (ADHD) is 
one such condition where few clinicians authorize can-
nabis, but interest in self-medication is high. ADHD is a 
chronic neurobehavioral disorder characterized by inat-
tention and/or hyperactivity-impulsivity with a preva-
lence of approximately 7% in children and 2.5% in adults 
[8, 9]. Over half of the children and adults with ADHD 
have comorbid psychiatric conditions, such as sleep dis-
orders, mood and anxiety disorders, and oppositional de-
fiant disorder [10, 11]. In addition to the first-line phar-
macotherapy with stimulants, internet discussions fre-
quently indicate and advocate use of cannabis for relief of 
ADHD symptoms [12–14]. In one study, at least 3 times 
as many online comments attested for its therapeutic 
benefits in comparison with harm or lack of efficacy [14]. 
Despite the public interest and anecdotal reports, we only 
found one study on the use of cannabis in ADHD which 
compared Sativex Oromucosal Spray to placebo in a pilot 
study of 30 adults, where participants in the intervention 
group showed no difference in the primary outcome  
(cognitive performance as measured by the QbTest), but 
improved symptoms of hyperactivity/impulsivity (sec-
ondary outcome, p = 0.03) [15]. While this study investi-
gated a commercially available product (containing 1:1 
cannabidiol [CBD]:Δ9-tetrahydrocannabinol [THC]), a 
product available in some countries by prescription, 
many patients are self-medicating with unlicensed prod-
ucts in a variety of formulations [12–14].

In the absence of scientific data, case reports are valu-
able for presenting new observations, generating hypoth-
eses, and providing in-depth examinations of a subject of 
study as well as its related contextual conditions [16]. In 
this case report, we identified patients from a psychiatry 
practice who were prescribed ADHD medications but 

also self-medicated with cannabis. We explored treat-
ment efficacy and patient perceptions of cannabis use. 
Since no literature exists to provide guidance for cannabis 
dosing in patients with ADHD, we also collected patient 
blood samples to determine plasma concentrations of the 
cannabinoids and relevant metabolites.

Methods

Three patients who were taking cannabis for symptomatic re-
lief of their ADHD participated in telephone interviews conducted 
by one of the authors (H.M.). The patients were previously diag-
nosed using the DSM-V criteria. The interviews lasted between 39 
and 59 min. To characterize the patient’s experiences of taking 
cannabis and its perceived efficacy, a semistructured interview 
guide facilitated a discussion about the patient’s life prior to initi-
ating cannabis, the decision/reasons for starting it, how (if at all) 
things have changed since initiating cannabis, logistics on con-
sumption and access, and what (if any) concerns they might have 
about cannabis. A cannabis side effect survey [17] inquired about 
potential cannabis side effects experienced by the patients, using 
the time frame of the previous week.

Self-report symptom rating scales, including the Swanson No-
lan and Pelham (SNAP-IV) (90-item) [18], the Screen for Child 
Anxiety Related Emotional Disorders (SCARED) [19], and Patient 
Health Questionnaire (PHQ-9) [20], were performed during the 
interviews as a measure for treatment efficacy. The SNAP-IV rat-
ing scale contains 90 items from the DSM-IV criteria which assess 
inattention, hyperactivity/impulsivity, and oppositional defiant 
disorder, as well as items representing a general index of childhood 
problems. This tool, which is a modified version of the original 
SNAP questionnaire [18, 21], consists of Likert scale questions that 
measure the frequency/severity of a symptom or behavior. The 
items are scaled from 0 to 3 (0 = “not at all,” and 3 = “very much”), 
and the tool has had good reliability and validity in different study 
samples [22]. The SCARED rating scale and PHQ-9 assessed 
symptoms of anxiety and depression, respectively. The 3 rating 
scales were summed according to standardized methods [18–20] 
to achieve a composite score, with higher scores equating to high-
er levels of debility. Baseline symptom scores obtained before can-
nabis was initiated were collected from the patient’s medical chart 
and subtracted from the totals, producing an indicator of symptom 
change. ADHD inattentive symptoms were measured using items 
1–9 of the SNAP-IV, while emotional regulation and irritability 
were measured using the Clinical Evaluation of Emotional Regula-
tion-9 (CEER-9) method, whereby items 21, 23, 25, 26, 28, 34, 38, 
39, and 54 from the SNAP-IV questionnaire were converted to a 
binary score (1 = not at all; 2 = very much) [23].

Two blood samples were obtained from each patient by the 
mobile laboratory to allow quantification of plasma concentra-
tions of cannabinoids and relevant metabolites (THC, CBD, 
11-hydroxy-THC, 7-hydroxy-CBD, cannabichromene, and 
11-nor-9-carboxy-tertrahydrocannabinol). The samples were col-
lected in BD Vacutainer® BarricorTM tubes [24], centrifuged to 
separate plasma, transferred to EppendorfTM Protein LoBind mi-
crocentrifuge tubes, and stored in a −80°C freezer until they were 
analyzed by liquid chromatography-tandem mass spectrometry. 
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The method was previously developed and validated within our 
institution [25] according to FDA guidelines [26]. Written in-
formed consent was obtained from patients for publication of the 
details of their medical case, and ethical approval for data collec-
tion was approved by the Biomedical Research Ethics Boards at the 
University of Saskatchewan (#1726).

Case Presentations and Patient Perceptions of Cannabis
The case presentations as described in this section represent an 

account of the patients’ testimonials, with information verified 
from the medical charts. The patients had the opportunity to re-
view these descriptions for accuracy prior to publication.

Patient 1
A 23-year-old white male with ADHD and generalized anxiety 

disorder decided to use cannabis after learning of its effectiveness 
for ADHD online. Medicated with methylphenidate, pregabalin, 
fluoxetine, and clonidine, he first tried cannabis in his teens. He 
used it periodically as cannabis improved his focus. He eventually 
consulted his physician and received an authorization for medical 
cannabis in a CBD:THC 20:1 ratio, twice daily. He currently alter-
nates between taking cannabidiol oil orally or smoking flower or 
bud. Although he realizes oil is less harmful for his lungs and more 
suitable in some situations, he feels smoking is more relaxing. He 
describes cannabis as a “really good helping hand” to compliment 
his other medications, and finds he is more open with others, less 
anxious, and his emotions are less exaggerated. Cannabis has im-
proved his ability to maintain focus. Regarding his life before can-
nabis, he says “I was all over the place, bouncing off the walls kind 
of thing. Couldn’t really stay on one task for long. I’d get halfway 
to three quarters done one task and then move on and do a com-
pletely different task.” Cannabis, as he describes, “levels him out,” 
and he can complete tasks more efficiently. Although his family 
members’ reaction to his cannabis have been mixed (with some 
individuals very supportive and others skeptical), he believes they 
have all noted a positive impact on his demeanor. Since taking can-
nabis regularly, he has found and maintained successful employ-

ment at a job away from home. The cost of medical cannabis is 
unaffordable, so he obtains recreational cannabis at half the cost.

Patient 2
A Caucasian male with ADHD has taken methylphenidate off 

and on since the third grade. He disliked being medicated with 
stimulants because he felt they changed his personality, and he 
continued to struggle with emotional regulation. At age 17, he was 
prescribed lithium, and he decided to start cannabidiol oil 
(CBD:THC in a 20:1 ratio) once daily (at bedtime) after a family 
member recommended it to him. Taking cannabis, he says, makes 
him feel more relaxed and helps him to focus and to feel more 
“himself.” The combination of lithium (300 mg at bedtime), can-
nabis (l mL at bedtime), and a good support system he says have 
completely changed his life. Previously he lacked motivation, did 
not do well in school, and was admitted for psychiatric care. Since 
starting cannabis, he was successfully weaned off his other medica-
tions for ADHD (takes only lithium for depression and cannabis) 
and has completely turned his life around. Regarding his life before 
cannabis he says, “I was definitely a lot more jittery and stuff when 
I was in school…It [cannabis] helped me to focus a lot more, and 
it helped me ease off my ADHD meds actually.” He works full time 
and runs a business, sets long-term goals for future, and has made 
many new friends, which has improved his social life.

Patient 3
A 22-year-old male was diagnosed with ADHD when he was 

20 and started self-medicating with cannabis. He had no prior his-
tory of cannabis use, but with dispensaries opening in Canada and 
a family member who was considering it for anxiety, he decided to 
try it as well. He feels that cannabis calms him, helps him to slow 
down and focus on one thing, and to sleep at night. He believes that 
cannabis works synergistically with his other medications (dextro-
amphetamine, amantadine, and pregabalin) to improve his con-
centration and control his racing thoughts, anxiety, and emotions. 
Prior to treatment with this combination and as a child, he de-
scribes, “the lashing out was really bad, not listening to adult fig-

Table 1. Rating scale scores obtained from 3 ADHD patients’ medical charts prior to and after initiation of cannabis

Patient Construct measured PHQ-9 SCARED CEER-9 SNAP SNAP-IV (90-item)

scale range depression anxiety emotional regulation inattention multiple

time frame date [0–27] [0–82] [0–9] [0–27] [0–180]

1 Pre-cannabis Mar 2020 22 77 9 24 n/a
Post-cannabis Jul 2021 0 50 2 16 127

2 Pre-cannabis Sept 2019 9 28 6 n/a n/a
Nov 2019 12 27 7 15 n/a

Post-cannabis May 2021 1 19 4 9 57

3 Pre-cannabis Mar 2020 13 30 5 7 n/a
Jun 2020 n/a n/a 3 18 n/a

Post-cannabis Jul 2021 5 30 0 5 46

PHQ-9, Patient Health Questionnaire-9; SCARED, Screen for Child Anxiety Related Emotional Disorders; CEER-9, Clinical Evaluation of 

Emotional Regulation-9; SNAP-IV (90-item), Swanson Nolan and Pelham rating scale; n/a, data not available in chart.
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ures. And emotions…And forgetting where I placed stuff. I lost my 
wallet and keys a lot growing up.” Having experimented with var-
ious strains, ratios, and methods of consumption, he prefers an 
Indica blend that is higher in THC and lower in CBD. Sativa caused 
him to be a bit more hyperactive and increased his anxiety, where-
as an Indica dominant blend helps him to cool down. He is cur-
rently smoking a product that has a CBD:THC ratio of 0:18–19 at 
bedtime, and says that this formulation does not make him feel 
intoxicated. Dabbing (which has a higher concentration of THC), 
however, has too much THC and puts him in an “unmotivated 
funk.” He has tried edibles and oils, but they fail to improve his 
sleep. He avoids vaping because with his addictive personality and 
convenience of vaping, he found that he vaped more than just at 
night. He obtains his supply from a recreational cannabis dispen-
sary where it is most affordable.

Rating Scale Changes before and after Initiation of Cannabis
Table 1 presents the rating scales obtained from the patient’s 

medical record and on the day of the interview. These scores were 
(respectively) obtained before and after the patients used cannabis 
regularly. Consistent with the testimonials, all 3 patients experi-
enced positive improvements on the measures for depression, 
emotional regulation, and inattention. The scores from patients 1 
and 2 also indicate an improvement in the SCARED, which mea-
sures symptoms of anxiety.

Cannabis Side Effects
All patients reported mild side effects from cannabis use. Pa-

tient 2, who consistently takes oil orally, experienced short-term 
memory problems. Patients 1 and 3, who alternate between oral 
and inhalation routes, reported dry mouth and sleepiness. Patient 
1 reported occasional experiences of constant desire and more for-
getfulness and apathy, and patient 3 reported an altered sense of 
time.

Blood Sample Analysis
Two blood samples were taken at home just prior to and 2 h af-

ter cannabis administration from each patient to quantify plasma 
concentrations of major cannabinoids and relevant metabolites 

(Table  2). Each patient self-reported their cannabis product and 
was not verified by chemical analysis. None of the patients had de-
tectable plasma concentrations of any of the cannabinoids tested 
during the pre-dose level (trough), which represents the time when 
plasma levels are the lowest. The post-dose level, which is intended 
to represent the maximum plasma cannabinoid concentration, 
should be collected at approximately 30 min after smoked cannabis 
and 2 h for edible formulations [6]. Patient 1, who alternates be-
tween routes, ended up smoking cannabis on the day the mobile lab 
was scheduled to draw levels at 2 h later. Therefore, patient 1’s plas-
ma concentrations are not representative of the true maximum.

Discussion/Conclusion

We describe 3 patients with ADHD who added can-
nabis to their treatment regimen and experienced posi-
tive therapeutic effects. The improvements in their symp-
toms and quality of life were substantial, such as the abil-
ity to keep emotions in check (3 patients) or to obtain and 
excel at a new job with more responsibility (2 patients). 
Objective measures accompanied these narratives with all 
3 patients experiencing improvements in validated rating 
scales for measures of mental health. Scores on the PHQ-
9, which measure depression, improved by 8–22 points 
(30–81%). Improvements on the SCARED, which mea-
sure anxiety, ranged from 0 to 27 (up to 33%), and the 
CEER-9 scale, which indicates emotional regulation, 
ranged from 2 to 7 (22–78%). Finally, the 9-item SNAP 
scale measuring inattention showed improvements rang-
ing from 2 to 8 points on the raw scale, which equated to 
7–30%.

Notably, all 3 patients used cannabis as an adjunct to 
their other medications (e.g., stimulants, antidepressants, 

Table 2. Plasma concentrations of cannabinoids and relevant metabolites obtained from blood samples of 3 ADHD patients self-medicating 

with cannabis

Patient Self-reported product 

and route

Patient sample CBD, ng/

mL

6-OH-CBD, 

ng/mL

7-OH-CBD, 

ng/mL

THC, ng/

mL

11-OH-THC, 

ng/mL

THC-COOH, 

ng/mL

CBC, 

ng/mL

1 CBD:THC 20:1 flower 

smoked

Pre-dose ND ND ND ND ND ND ND

Post-dose (2 h) BLOQ ND ND 13.76 6.30 248.56 ND

2 CBD:THC

20:1 oil 1 mL

Oral

Pre-dose ND ND ND ND ND ND ND

Post-dose (2 h) 15.29 ND ND 1.32 0.72 2.50 ND

3 CBD:THC

0:19 flower smoked

Pre-dose ND ND ND ND ND ND ND

Post-dose (30 min) ND ND ND 7.65 0.60 14.51 ND

BLOQ, below the limit of quantification; ND, not detected.
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or mood stabilizers). Patient 1 described cannabis as “a 
really good helping hand” to compliment his other med-
ications. Patient 3 was able to discontinue his stimulant 
pharmacotherapy, but acknowledged that the “cannabis, 
in addition to a change in prescription medications to 
lithium, helped to change his life.” Plasma levels of the 
cannabinoids were not detectable at trough levels sug-
gesting that the effects of the cannabis may not be sus-
tained throughout the day; however, the patients per-
ceived the effects of the cannabis to last throughout the 
day. This bespeaks to the importance of the other medica-
tions to ensure treatment success.

All 3 patients discussed the use of cannabis with their 
psychiatrist and were authorized oral cannabidiol oil 
CBD:THC (20:1) from a medical source. Our patient in-
terviews and accompanying blood levels, however, indi-
cated that this route and formulation was not consistent, 
and that the patients sought out a product and regimen 
that worked for them. Two patients reported taking can-
nabis once daily, whereas the other patient preferred a 
twice daily regimen. Two patients preferred smoking 
cannabis (as opposed to an edible oil). With respect to 
chemical composition, 1 patient preferred a product high 
in THC and low in CBD (CBD:THC 0:18–19). Another 
patient reported using CBD:THC 20:1, but high amounts 
of THC and no CBD were detected in the post-dose sam-
ple, which brings into question the contents of product 
used by the patient. The use of cannabis is also compli-
cated by the dual supply streams in Canada. Two patients 
obtained their cannabis from a recreational cannabis 
store, versus a medical source due to significant cost dif-
ferences (double the price for medical cannabis). Unlike 
other medications, patients are freely available to choose 
their cannabis product and source. Even within the same 
source, batch to batch variation is expected, which con-
tributes to significant inter- and intrapatient variability 
with cannabis-based medicine.

An increasing number of patients are self-medicating 
with cannabis for the treatment of ADHD. Yet, a dearth 
of literature exists on this topic, and only 2 other pub-
lished case reports of patients receiving benefits from 
cannabis were found in the literature. One publication 
from 2008 reported improvement in performance tests 
(ART2020 and TAP) in an adult male smoking cannabis, 
suggesting that THC may have atypical effects in patients 
with ADHD [27]. A second case report in 2018 described 
improved symptoms in an ADHD patient who was taking 
a product high in THC [28]. Although the potential 
mechanism of cannabis remains to be determined, can-
nabinoids, such as THC, may mediate their effects 

through induction of dopamine release in the human stri-
atum [28, 29]. Elucidating such mechanisms will be par-
ticularly challenging since the biochemical composition 
of cannabis (e.g., phytocannabinoids, terpenes, and flavo-
noids) varies from strain to strain. Plasma cannabinoid 
concentrations of 2 of the patients in the present discus-
sion were high in THC (with no CBD), while the other 
patient had higher CBD concentrations, but THC was 
still present. In the previous literature, products high in 
THC or containing both THC and CBD ameliorated 
ADHD symptoms [15, 27, 28]. While we cannot draw any 
conclusions on the optimal ratio of CBD:THC, we sug-
gest that future studies involve a product consisting of 
some amount of THC (instead of a product consisting 
only of CBD).

An important limitation of case reports is their inabil-
ity to generalize to a wider population given the selection 
bias, and there is limited information that can be gleaned 
from these reports of a few selected patients. While ran-
domized controlled trials are urgently needed to provide 
insight on the efficacy of cannabis in the treatment of 
ADHD, such studies will never be performed with smoked 
cannabis flower, and we are left to rely on observational 
data for these exposures. This report adds to the literature 
by providing detailed personal accounts from 3 patients 
and objective evidence of improvement on validated 
measures for ADHD symptoms. Clinicians who care for 
patients who self-medicate with cannabis should aim to 
objectively monitor symptoms, using validated scales for 
ADHD and other comorbidities. The patients presented 
in this case report were also taking concurrent medica-
tions; therefore, the added benefits of cannabis on ADHD 
symptoms are unclear. Significant variation noted 
amongst these 3 individuals (e.g., product, chemical com-
position, dose, route of administration, and supplier) 
highlights the challenges with cannabis-based medicine 
development and research.
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