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OBJECTIVE Data evaluating the use of unlicensed cannabidiol (CBD) products for the treatment of 
symptoms associated with anxiety and neurodevelopmental disorders in children are limited despite 
increasing product availability. The objectives of this study are to quantify the usage of unlicensed CBD 
products among pediatric patients diagnosed with anxiety and neurodevelopmental disorders and compare 
the perceptions of CBD between parents who administer a CBD product to a child and parents who do not.

METHODS A survey containing 31 items was designed after pretesting with pediatric health care profession-
als. The refined survey was distributed using Qualtrics Panels to a representative sample of US parents of 
a child 7 to 18 years of age diagnosed with attention-deficit/hyperactivity disorder (ADHD), autism spectrum 
disorder (ASD), and/or generalized anxiety disorder (GAD). Responses were analyzed with descriptive 
statistics and compared using a χ2 or Mann-Whitney U test.

RESULTS Of the 518 completed surveys, 162 parents (31.3%) reported the administration of an unlicensed 
CBD product to a child with ADHD, ASD, and/or GAD. The highest prevalence of use was found in the 
West geographic region and among children diagnosed with GAD or with 2 or more diagnoses (i.e., ADHD, 
ASD, GAD). Parents who administered CBD products had more positive views of product safety and higher 
perceived community support for usage.

CONCLUSIONS Nearly one-third of parents have administered an unlicensed CBD product to a child with 
ADHD, ASD, and GAD. Health care providers should assess pediatric patients for CBD use and be prepared 
to engage parents in conversations regarding the safety of these products.

ABBREVIATIONS ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; CAM, 
complementary and alternative medicine; CBD, cannabidiol; DEA, Drug Enforcement Agency; FDA, US Food 
and Drug Administration; GAD, generalized anxiety disorder; THC, tetrahydrocannabinol

KEYWORDS ADHD; anxiety; autism spectrum disorder; cannabidiol; cannabinoid; neurodevelopmental 
disorder; pediatrics
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Introduction
With the passage of the Federal Agriculture Improve-

ment Act of 2018, which lightened restrictions on the 
availability of products derived from the Cannabis 
sativa plant in the United States,1 there has been an 
ever-increasing interest in using plant-derived can-
nabinoids for a variety of indications. Among these 
compounds, cannabidiol (CBD) has garnered much of 
this interest among the public. Currently, the only US 
Food and Drug Administration (FDA)-approved CBD 
formulation available is Epidiolex, which is indicated 
for the treatment of seizures in pediatric and adult 
patients diagnosed with Lennox-Gastaut syndrome, 
Dravet syndrome, and tuberous sclerosis complex.1 
However, there is a strong interest in the use of CBD 

for other diagnoses in children,2 including anxiety and 
neurodevelopmental disorders.3

Blogs, social media posts, and popular press articles 
sharing the subjective benefits of CBD use in children 
are ubiquitous, yet there is limited evidence available 
regarding safety and efficacy of products.3 Based on 
these sources, there is significant interest in CBD as a 
treatment for anxiety and neurodevelopmental disor-
ders including attention-deficit/hyperactivity disorder 
(ADHD), autism spectrum disorder (ASD), and gener-
alized anxiety disorder (GAD). Data on the safety and 
efficacy of CBD in children and its use in the aforemen-
tioned disorders are limited.4–6 One recent systematic 
review found that cannabis products positively affected 
the number and severity of ASD symptoms.7 Available 
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research indicates that there could be beneficial effects 
of CBD in adolescents with ASD and anxiety disorders; 
however, this research is limited by small sample sizes, 
significant differences in dosing strategies, variable 
methodological approaches, and conflicting data.4,5,8

Given the rising interest in CBD products, the grow-
ing commercial market of these products, estimated 
at $56.2 billion by 2028,9 and limited evidence in 
children, it is important for health care professionals 
to understand parental perceptions of the safety and 
efficacy of unlicensed CBD products in children. Further, 
given limited information on the prevalence of CBD 
use, particularly in childhood anxiety and neurodevel-
opmental disorders such as ADHD, GAD, and ASD, it is 
important for health care professionals to have a proper 
awareness of the prevalence of use to guide patient 
conversations. Thus, the objectives of this study were 
to determine the frequency of use of CBD products in 
pediatric patients diagnosed with ADHD, ASD, and/or 
GAD and the differences in parental perceptions of CBD 
use in children diagnosed with neurodevelopmental 
disorders of ADHD, ASD, and GAD.

Materials and Methods
This study used a prospective, cross-sectional survey 

design. The study received Institutional Review Board 
approval from Cedarville University. The survey was 
developed from a review of the literature with keywords 
related to “cannabidiol,” “perceptions,” “pediatrics,” 
and the 3 selected disorders (i.e., ADHD, ASD, and 
GAD). These diagnoses were selected by the research 
team based on the frequency of mentions from online 
sources. Based on the health belief model, identified 
literature, and expertise of the research team including 
a pediatric clinical pharmacist and a social and admin-
istrative sciences expert, the research team created a 
list of questions that were iterated until consensus was 
achieved to address the research objectives.

The survey was created in Qualtrics and pretested by 
3 pediatric health care professionals (i.e., psychiatrist, 
pharmacist) and 2 parents of children with neurodevel-
opmental disorders to evaluate content, clarity, cohe-
sion, and completeness of each survey item. Changes 
to the survey items were incorporated based on this 
feedback prior to finalization of the survey. The final 
survey consisted of 14 demographic items with exclu-
sion criteria built into the survey, 7 questions related 
to perceptions of CBD use (5-point Likert-type), and 
10 items related to CBD use.

Parents were recruited for the survey using Qualtrics 
panels, which are designed to enhance the representa-
tiveness of the study cohort in reference to the general 
population. Included participants were parents who 
were 18 years of age and older, had children 7 to 18 
years of age, and served as the primary caretaker of 
the child >50% of the time. Health care professionals 
and those caring for foster children were excluded. 

The survey was made available until ≥500 completed 
surveys were received.

All participants completed the demographic items 
and questions related to perceptions of CBD. For 
questions regarding CBD use, participants were able to 
complete the section for each child they administered a 
CBD product to. If a parent did not report administration 
of CBD to at least 1 child with ADHD, ASD, and/or GAD, 
he or she did not complete the final 10 items related to 
CBD usage patterns.

Data Analysis
The final data set was analyzed using IBM SPSS ver-

sion 28.0 (Armonk, NY). After descriptive statistics were 
analyzed, χ2 and Mann-Whitney U tests, as appropri-
ate, were used to compare group responses to survey 
items. Participants indicated their state of residence 
as part of the demographic items. For analysis, the 
states were stratified into 4 regions: South, Northeast, 
Midwest, and West based on the US Census Bureau 
regions.10

Results
A total of 518 completed survey responses were 

received and analyzed. Overall, 162 of 518 parents 
(31.3%) reported the administration of an unlicensed 
CBD product to a child with ADHD, ASD, and/or GAD. 
There were no significant demographic differences 
between parents who administered CBD and those who 
did not, including race, parental role, parental educa-
tion, presence of a mental health disorder in the parent, 
parental age, and parental religious affiliation (Table 1). 
The mean age of the child to whom CBD products were 
administered was 11.9 ± 3.79 years (IQR, 8–15).

Significant differences were found in the prevalence 
of unlicensed CBD product administration in children 
based on diagnosis (Table 2). Parents were more likely 
to administer one of these products if the child was 
diagnosed with GAD only (36.1%) compared with ADHD 
only (25.2%) and ASD only (27.7%). Parents were also 
more likely to administer a CBD product if the child 
was diagnosed with more than 1 of the 3 diagnoses 
studied (38.4% for children with 2 of the diagnoses, 
41.4% for children with all 3 diagnoses). Significant dif-
ferences in the prevalence of unlicensed CBD product 
use in children with ADHD, ASD, and GAD were also 
observed among geographic regions (Table 2). The 
highest prevalence of use was observed in Western 
States, while the lowest was found in the Northeast 
(43.4% versus 18.6%, respectively, p < 0.050).

The most common unlicensed CBD products admin-
istered by parents were chewable gummies (n = 56), 
oils (n = 19), drops (n = 7), tinctures (n = 6), lotions or 
creams (n = 4), and lollipops or edibles (n = 3). Parents 
reported obtaining these products most often from 
CBD storefronts (n = 46), followed by health care stores  
(n = 36), online retailers (n = 35), marijuana dispensaries 
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(n = 32), pharmacies (n = 22), and vape shops (n = 15). 
Other sources of CBD products reported less frequently 
included family and friends, health care providers, 
convenience stores, and home production of CBD 
products.

Parental perceptions of unlicensed CBD products 
varied significantly between parents who adminis-
tered a CBD product to a child and parent who have 
not. Parents who administered CBD products had 
more positive perceptions of product safety and 
risks, the amount of research and evidence avail-
able, and regulation of products. There were no 
significant differences between the groups regarding 
perceptions of the quality of CBD products, except 
for packaging, with a higher importance on packag-
ing identified among parents who administered CBD. 
Parents who used CBD products for their children 
also felt they had greater community support for this 
practice (Table 3).

Discussion
The administration of unlicensed CBD products to 

children with ADHD, ASD, and GAD in the United States 
is common (nearly one-third of parents) based on these 
results. The prevalence of unlicensed CBD product use 
in children reported in this study was similar to other 
literature focusing on the use of other complementary 
and alternative medicine (CAM) treatments in children, 
with 20% to 40% of the pediatric population reportedly 
being treated with some type of CAM.11 Higher rates 
of CAM use also have been reported in patients with 
developmental disabilities such as ASD and those with 
co-occurring medical conditions.12

Table 1. Parental Demographic Information Based 
on Administration of Unlicensed CBD Products to 
a Child*

Characteristic Overall,  
n (%),  

N = 518

Uses 
CBD,  
n (%),  

n = 162

Does 
Not Use 

CBD,  
n (%),  

n = 356

Race
 White 426 (82.6) 130 (81.3) 296 (83.1)
 �Black or 

African 
American

51 (9.9) 18 (11.3) 33 (9.3)

 Other races 41 (7.9) 27 (7.6) 14 (8.6)
 �Hispanic or 

Latino origin
59 (11.4) 19 (11.7) 40 (11.3)

Parental role
 Mother 404 (78.1) 128 (79.5) 276 (77.5)
 Father 85 (16.4) 29 (18) 56 (15.7)
 Legal guardian 20 (3.9) 4 (2.5) 16 (4.5)

Educational attainment
 �Some high 

school
30 (5.8) 9 (5.6) 21 (5.9)

 �High school or 
GED

153 (29.5) 53 (32.7) 100 (28.1)

 Some college 186 (35.9) 50 (30.9) 136 (38.2)
 �Bachelor’s 

degree
99 (19.1) 34 (21.0) 65 (18.3)

 �Master’s 
degree

30 (5.8) 11 (6.8) 19 (5.3)

 �Professional 
or doctorate 
degree

15 (2.9) 4 (2.5) 11 (3.1)

Personal diagnosis of mental health disorder
 Yes 327 (63.5) 101 (62.7) 226 (63.8)
 No 161 (31.3) 53 (32.9) 108 (30.5)
 Maybe 22 (4.3) 5 (3.1) 17 (4.8)

Religious affiliation
 Protestant 171 (33.3) 54 (33.8) 117 (33.1)
 �Nothing in 

particular
96 (18.7) 31 (19.4) 65 (18.4)

 Catholic 78 (15.2) 23 (14.4) 55 (15.5)
 �Spiritual but 

not religious
76 (14.8) 22 (13.8) 54 (15.3)

 Agnostic 21 (4.1) 8 (5.0) 13 (3.7)
 Atheist 14 (2.7) 4 (2.5) 10 (2.9)
 Other 40 (11.3) 18 (11.3) 58 (11.3)
Parental age, 
median (IQR)

37  
(26–48)

37  
(26.7–47.3)

37  
(26–48)

CBD, cannabidiol; GED, Test of General Education Development

* Unless specified, there are no significant differences between groups.

Table 2.  Prevalence of Unlicensed CBD Product 
Administration to Children With ADHD, ASD, and 
GAD by Diagnosis and Geographic Region

Diagnosis Uses 
CBD,  
n (%)

Does Not 
Use CBD, 

n (%)

ADHD, GAD, ASD*
 �ADHD only (n = 242) 61 (25.2) 181 (74.8)
 GAD only (n = 61) 22 (36.1) 39 (63.9)
 ASD only (n = 47) 13 (27.7) 34 (72.3)
 �At least 2 of the 

diagnoses (n = 138)
53 (38.4) 85 (61.6)

 �All 3 diagnoses (n = 29) 12 (41.4) 17 (58.6)

Other diagnoses†
 OCD (n = 71) 36 (50.7) 35 (49.3)
 �Conduct disorder (n = 24) 11 (45.8) 13 (54.2)
 MDD (n = 73) 32 (43.8) 41 (56.2)

Geographic region*
 South (n = 211) 65 (30.8) 146 (69.2)
 Northeast (n = 70) 13 (18.6) 57 (81.4)
 Midwest (n = 124) 36 (29.0) 88 (71.0)
 West (n = 83) 36 (43.4) 47 (56.6)

ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum 
disorder; CBD, cannabidiol; GAD, generalized anxiety disorder; MDD, 
major depressive disorder; OCD, obsessive-compulsive disorder

* p < 0.050.
† No statistical analysis performed.
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One contributing factor to usage patterns of CBD 
may be the regulatory landscape, which differs signifi-
cantly among states. Even before the passage of the 
Federal Agriculture Improvement Act of 2018, which 
declassified hemp-derived CBD products containing 
<0.3% tetrahydrocannabinol (THC) from the Drug En-
forcement Agency (DEA) Schedule I, many states had 
deregulated the use of CBD and other products derived 
from both marijuana and hemp sources. Additionally, 
Epidiolex, the FDA-approved CBD product indicated for 
the treatment of select epilepsy syndromes, was ap-
proved in 2018. While the FDA-approved CBD product 
is no longer considered a controlled substance by the 
DEA, some unlicensed CBD products fall under the 
purview of the DEA based on either the THC content 
or the CBD source. At this time, most states have fully 
legalized the use of unlicensed CBD products, while 
others have varying degrees of restriction regarding 
how products can be obtained. Among Western states, 
where the use of unlicensed products in children was 
most prevalent in this study, 12 of 14 states have fully 
legalized the use of CBD.13 In contrast, only 7 of 16 
Southern states have fully legalized its use.13 These dif-
ferences in state regulation and the subsequent social 
acceptance of the populace may influence on the usage 
patterns and perceptions of unlicensed CBD in various 
geographic regions. It is important to note that from a 

federal perspective, CBD cannot legally be used as a 
food additive since it is approved as an active phar-
maceutical ingredient in a prescription drug product.

Of particular concern in this study are the types and 
sources of unlicensed CBD products administered 
to children. The lack of quality assurance of these 
products has been well-documented. In 1 study of 84 
products, only 30.95% of CBD products tested matched 
the labeled strength with oils being the most common 
form to match the labeled strength.14 THC was detected 
in 21.43% of the samples analyzed.14 Another study 
found that only 54% of 80 hemp-derived CBD products 
matched the labeled strength.15 Additional processing 
into food products such as beverages or chewable 
gummies further reduces the accuracy of CBD content 
compared with the labeled strength.16 In our study, par-
ents who reported administering an unlicensed CBD 
product to a child rarely used oil formulations even 
though these dosage forms are more likely to contain 
accurate amounts of the active ingredient in relation to 
the labeled strength compared with other forms. Ad-
ditionally, parents often obtained CBD products from 
sources that lack quality assurance mechanisms. The 
stability of these CBD products is also questionable 
and may vary over time.

Unlicensed CBD products are not benign despite 
parental perceptions of safety as a natural product. 

Table 3.  Differences in Parental Perceptions of Unlicensed CBD Products Based on CBD Administration  
to a Child

Survey Item Uses CBD, 
median (IQR),  

n = 162

Does Not Use CBD, 
median (IQR),  

n = 356

Agreement: 1 = definitely yes, 5 = definitely not
 �Do you think it is safe to use CBD products in children?* 1 (1–2) 2 (2–3)
 �Are there risks associated with using CBD products in children* 3 (2–4) 3 (2–3)
 �Do you believe there is enough research and evidence to help you 

decide what CBD products you should use for your child?*
2 (1–2) 3 (2–4)

 �Do you think the CBD products available to you are well regulated by 
governing bodies?*

2 (1–3) 3 (2–4)

Which of the following options are most important for helping you determine a  
“good” quality CBD product: 1 = not at all important, 5 = extremely important
 �The product is made by a well-known manufacturer/brand 4 (3–5) 4 (3–5)
 �The product has been approved for US marketing 5 (3–5) 5 (4–5)
 Packaging† 3 (2–4) 3 (2–4)
 Price 4 (3–5) 4 (3–5)
 Recommendation 4 (3–5) 4 (3–5)
 �Dosage form (e.g., tablet, capsule, gummy, oil, vape, pen) 5 (4–5) 4 (3–5)

Rate your perceived level of support by the following people in your life for using  
CBD products in children in your community: 1 = fully oppose, 5 = fully support
 Family* 5 (3–5) 3 (2–5)
 Friends* 5 (4–5) 4 (3–5)
 Local community* 4 (3–5) 3 (2–4)
 Religious leaders* 3 (2–4) 3 (1–3)

CBD, cannabidiol

* p < 0.001.
† p = 0.024, viewed as more important by the CBD use group upon statistical analysis despite similar median and IQR.
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The annual number of cases managed by poison 
control centers in the United States involving CBD has 
skyrocketed from zero in 2014 to nearly 3500 in 2021.17 
This increase has been observed in all ages, including 
children. Based on clinical trials of the FDA-approved 
CBD product, common adverse effects include somno-
lence, decreased appetite, nausea, insomnia, irritability, 
agitation, weight loss, and diarrhea specifically for the 
oil-based formulation.18 Other more serious adverse 
reactions include a risk for hepatocellular injury, hyper-
sensitivity reactions, and withdrawal upon discontinua-
tion, which may lead to increased seizures in patients 
with comorbid epilepsy.18 Depending on the dosage 
form and dose administered to a child, unlicensed 
CBD products would likely be associated with many 
of these same effects. Additionally, the long-term ef-
fects of exposure to CBD and other cannabinoids on 
brain development in children of varying ages are not 
well-known.

Parents who administered unlicensed CBD prod-
ucts reported greater community support from family, 
friends, the local community, and religious leaders. 
Given the potentially effective role of the community in 
the decision to use CBD products, our results are not 
surprising. For example, some literature has suggested 
that parents often follow advice from other parents who 
have children with similar conditions in making deci-
sions about the use of CBD in a variety of neurological 
conditions.19 Further, research has indicated that par-
ents may feel that health care resources are insufficient 
and instead seek support from other families and social 
media.20 These findings underscore the importance of 
parent-provider relationships and open dialogue for 
information-sharing, eliciting concerns, and informed 
decision-making.

Strengths of this study include a nationwide repre-
sentative sample with demographic parameters that 
mirror the population of the United States in all regions. 
This representative sample was accomplished using a 
panel system. The sample size also was large enough 
to explore not only the rates of use, but to compare 
rates of use by different demographic characteristics. 
The results of this study are limited by parental report of 
anxiety and neurodevelopmental disorder diagnoses. 
The accuracy of diagnoses and use of specific CBD 
products were not verified against medical records or 
actual products in the home. Further, depending on the 
recency of CBD product administration or diagnosis of 
the studied conditions, the findings could be subject 
to recall bias. Lastly, more mothers responded than 
fathers or other caregivers. While this could be accu-
rate in terms of caregiver involvement in child health, 
there is limited literature exploring the role of fathers 
in neurodisability care.21 It may be important for future 
research to further explore the perceptions of fathers 
and other caregivers regarding CBD use.

Conclusions
Despite the lack of clinical data, the administration of 

unlicensed CBD products to children for the treatment 
of symptoms associated with ADHD, ASD, and GAD in 
children is common in the United States. Rates of usage 
varied by geographic region, with a higher proportion 
of parents from western states using CBD compared 
with other regions of the United States. Use of CBD also 
varied by diagnosis, with administration being more 
common in children and adolescents with GAD and 
those with multiple diagnoses. Significant differences 
in the perceptions of the efficacy, safety, and regulation 
of unlicensed CBD products were observed between 
parents who administered CBD to their children and 
those who did not.

Considering data from this study, health care pro-
viders must be prepared to engage with patients re-
garding CBD use in children. For example, health care 
providers caring for children diagnosed with anxiety 
or neurodevelopmental disorders should be asking 
specific questions regarding the use of unlicensed 
CBD products in this population. Providers also should 
be well-versed in the risks, potential benefits, drug 
interactions, and legal constraints related to CBD use 
in this population. A useful approach for providers 
could be to use the “ARMED” approach: Ask parents 
about different therapies they are using, giving ex-
amples to facilitate the conversation; Respect parents’ 
perspectives, values, and beliefs; Monitor the child’s 
response to treatment using measurable outcomes; 
Educate yourself (and the family) on CBD products; 
and Distribute evidence-based information.22,23 As part 
of self-education, health care providers should also 
be familiar with resources published by the FDA on 
the use of CBD-containing products. Using evidence, 
building relationships with families, and engaging in 
dialogue will aid in improved patient outcomes given 
current evidence.23

Additional research is needed to explore the usage 
patterns of CBD products in children and factors as-
sociated with use. Further study is also necessary to 
elucidate the benefits and risks of CBD in the treatment 
of anxiety, neurodevelopmental disorders, and other 
conditions in pediatric populations.
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