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Abstract
Cannabis and anxiety are both rising issues that impact young people. This review seeks to explore the association between 
anxiety and cannabis in adolescents and young adults (AYA). A database search was run retrospectively from July 2020 
through calendar year 2013. Articles had to present outcomes examining cannabis use and symptoms of anxiety, be written 
in English, contain samples with ≥ 50% who are age 25 or younger, and be published in a peer-reviewed journal. Forty-
seven studies were identified that examined the relationship between anxiety and cannabis use. Twenty-three studies found 
a positive association that greater anxiety among AYA was associated with greater cannabis use. In contrast, seven studies 
found a negative association that greater anxiety was related to less cannabis use. And finally, 17 studies found no clear 
association between anxiety and cannabis use. Further research is needed to better understand the relationship between 
anxiety and cannabis use.
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Abbreviations
AYA   Adolescents and young adults
PRISMA  Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses

Adolescence and young adulthood is a critical period of 
neurological and psychological development [1–3]. Due to 
the plasticity of the developing brain, young people are par-
ticularly susceptible to the environmental, social, and physi-
ological factors that may contribute to the development and 
progression of mental illness and behavioral disorders [4]. 
According to the National Comorbidity Survey, the mean 

age of onset for any mental health disorder is 14 [5]. Mental 
and behavioral problems in adolescence may impair neu-
rological and emotional development, and, if unaddressed, 
these issues will likely extend into adulthood [5, 6]. This 
study examined the current literature on two of the most 
prevalent mental and behavioral issues among adolescents 
and young adults (AYA): anxiety and cannabis use.

Anxiety disorders (e.g. generalized anxiety disorder, 
social anxiety disorder) are highly prevalent among AYA 
and are associated with adverse outcomes later in life. The 
estimated prevalence of anxiety disorders in the United 
States is 31.9% for adolescents (ages 13–18) [7] and 14.7% 
for young adults (ages 18–25) [8]. The median age of onset 
for any anxiety disorder worldwide is 17, making early rec-
ognition and prevention crucial [9]. Some anxiety disorders 
begin at even younger ages due to changes in social relation-
ships in childhood and adolescence [10, 11]; the median age 
of onset for separation and social anxiety disorders are 8 
and 13, respectively [9]. Furthermore, anxiety disorders put 
AYA at greater risk for major depression, illicit substance 
dependence, reduced self-esteem, and educational undera-
chievement in adulthood [11–13]. In addition to individual 
sequelae, anxiety disorders pose significant societal burdens, 
including lost work productivity and high medical resource 
use [14]. Indeed, the mean total annual cost per patient for 
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pediatric anxiety is $6405, with costs increasing with ele-
vated symptoms of anxiety [15].

Cannabis use is also pervasive among AYA, particularly 
so with increased legalization in the United States, and 
has likewise been under scrutiny from researchers due to 
potential long-term consequences. According to the 2019 
Monitoring the Future national survey, 35.7% of 12th grade 
students, 28.8% of 10th grade students, and 11.8% of 8th 
grade students reported marijuana use within the past year 
[16]. Furthermore, according to the 2014 National Survey on 
Drug Use and Health (NSDUH), 1.09% of 12–17 year-olds 
reported daily cannabis use, as did 6.51% of 18–25 year-
olds, the highest rate of any age category [17]. In 2014, only 
four states and the District of Columbia (D.C.) had legalized 
recreational cannabis use [18], but now, as of April 2021, 
recreational use has been legalized in 17 states, D.C., and 
Guam [19]. As cannabis legalization has expanded since the 
most recent national cannabis use rates were reported, it is 
possible that rates are even higher today [20, 21]. Further-
more, while there is conflicting evidence on the sequelae of 
early cannabis use [22], some studies have suggested a link 
between early use and adverse outcomes in adulthood such 
as illicit drug use, suicide attempts, and lower educational 
attainment [23, 24].

Both anxiety disorders and cannabis use have complex 
etiologies involving psychosocial, physiological, and envi-
ronmental factors contributing to their development and 
progression [25–27]. It has been posited that anxiety may 
contribute to the etiology of cannabis use, or visa versa. 
However, this hypothesis is controversial, and the signifi-
cance and directionality of the relationship has not been fully 
established [28–30]. Some research has found that cannabis 
may temporarily reduce anxiety symptoms, but the long-
term effects of frequent cannabis use on mental health are 
unclear [29, 31, 32]. Cannabis use is common among those 
with anxiety disorders, but it is yet to be determined whether 
cannabis use itself contributes to the development and pro-
gression of anxiety disorders or if anxiety symptoms lead to 
cannabis use and potential dependence [31, 33]. Yet, despite 
this ambiguity, pediatricians today often receive questions 
from AYA, parents and caregivers about the potential use of 
cannabis as a treatment option for AYA patients with anxiety 
and other mental health problems [34].

The purpose of this scoping review was to describe the 
current state of scientific literature examining the rela-
tionship between anxiety and cannabis use among ado-
lescents and young adults. The population of interest for 
this review includes AYA up to 25 years of age due to the 
high demand for information on cannabis as a treatment 
option for anxiety in pediatric clinics, which often pro-
vide care for patients well into young adulthood [35]. This 
topic is of particular importance to pediatricians due to 
the reported consequences of both early cannabis use and 

early onset of anxiety [11–13, 23, 24]. A literature search 
of recently published articles was conducted to elucidate 
current knowledge, identify gaps in the literature, and 
provide directions for future research. It is our intention 
that the information gathered in this review will inform 
clinicians and researchers interested in understanding and 
furthering current knowledge on cannabis use and anxiety 
in AYA.

Methods

Search Strategy

This review was conducted and reported following the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) extension for scoping reviews [36] 
and was registered prior to data extraction in Open Science 
Framework (https:// osf. io/ zhxem/). A comprehensive litera-
ture search was run in the following databases: PubMed/
MEDLINE, Scopus, CINAHL, PsycINFO and Google 
Scholar. Both controlled vocabulary (i.e., Mesh terms) 
and keywords were searched. No restrictions were placed 
on the search in terms of language, date of publication, or 
geography (to best reflect the variable legal status of can-
nabis across different states). Animal studies were excluded. 
Additionally, a hand search was conducted of the reference 
lists of selected included studies and similar review arti-
cles. The search strategy was conducted collaboratively by 
two authors (CSS, JZ) and a trained medical librarian (JW) 
and the literature search was conducted by a trained medical 
librarian (JW) in July 2020. A reproducible search strategy 
is listed in Appendix 1.

Inclusion and Exclusion Criteria

For inclusion in the review, articles had to: (1) present out-
comes directly examining real-life cannabis use and symp-
toms of anxiety (e.g., studies that broadly examined inter-
nalizing symptoms [combining depression and anxiety]; (2) 
be written in English; (3) contain samples with ≥ 50% who 
are 25 years of age or under; and (4) be published in a peer-
reviewed journal. As this review aimed to examine associa-
tions in real-world experiences, studies with methodologies 
that induced cannabidonal experiences in a lab environment 
were excluded. Technical validation papers, conference 
abstracts, review papers, and studies with subjects primar-
ily older than 25 years of age were also excluded. At the full 
text review stage, articles published prior to 2013 were also 
excluded to target the recent literature associating cannabis 
use with anxiety symptoms in AYA.

https://osf.io/zhxem/
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Study Selection

Covidence, an online systematic review service partnered 
with Cochrane [37], was utilized to facilitate study selection. 
From the literature search results, two reviewers indepen-
dently screened all titles and abstracts against the inclusion 
criteria. Next, two independent reviewers reviewed full-text 
articles. Inclusion discrepancies at both stages were resolved 
through consensus with a third reviewer.

Data Extraction

Reviewer teams (JA, JZ, AB, JD, LMP, KMR, FSW) 
extracted data independently and in duplicate from all eligi-
ble studies using an online extraction form designed by the 
lead author (CSS) and housed on Google Forms. Discrepan-
cies were resolved through review by the lead author.

Data Synthesis

A systematic narrative framework was utilized, classifying 
results based upon their findings associating anxiety with 
cannabis use (i.e., “Positive Association,” “Negative Associ-
ation,” and “Unclear/No Association”). To contextualize the 
findings and promote future inclusive research methodologi-
cal and reporting practices, study and sample characteristics 
and primary outcomes were included.

Results

Included Studies

See Fig. 1 for the PRISMA flow diagram. Following the 
removal of duplicate articles, 2886 titles and abstracts 
were independently reviewed in duplicate. Two hundred 

Fig. 1  PRISMA flow chart
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fifty-seven full-text articles were reviewed in duplicate 
for inclusion, with 47 articles selected for data extraction. 
Of the 47 studies: 23 reported a positive association (e.g., 
higher anxiety associated with earlier onset of use, higher 
frequency of use, and/or greater cannabis-associated prob-
lems); seven reported a negative association (e.g., higher 
anxiety associated with less use); and 17 reported an unclear 
or no association between anxiety and cannabis use. See 
Tables 1, 2 and 3 for the study characteristics.   

Positive Association

Study Characteristics

Twenty-three epidemiologic and population-based studies 
identified a positive association between higher anxiety 
levels with cannabis use frequency, onset, and/or problems. 
These studies were conducted in eight countries: United 
States of America (13; 56.5%), Canada (4; 17.4%), Australia 
(1; 4.3%), Chile (1; 4.3%), France (1; 4.3%), The Nether-
lands (1; 4.3%), Norway (1; 4.3%), and the United Kingdom 
(1; 4.3%). Notably, two studies from Canada derived from 
the Victoria Healthy Youth Survey, which prospectively 
assessed a community sample of 662 youth for ten years 
[38, 39]. Study settings included high schools, university 
or college campuses, community environments, urban/city 
environments, and rural environments. Cannabis use and/
or problems were assessed via: validated self-report ques-
tionnaires (12; 52.2%), self-reported frequency of use (7; 
30.4%), or a multi-method approach (clinical interview with 
biometric data [1; 4.3%] or with self-reported use [1; 4.3%]; 
validated self-report questionnaire with biometric data [1; 
4.3%]; self-reported use at one time point and a clinical 
interview at a later time point [1; 4.3%]). For the assess-
ment of anxiety, validated self-report questionnaires (17; 
73.9%), clinical interviews (3; 13%) ecological momentary 
assessment (1; 4.3%), self-reported diagnostic and treatment 
history (1; 4.3%), and a combination of validated self-report 
questionnaire and biometric data (1; 4.3%) were utilized.

Sample Characteristics

Sample sizes ranged from 76 to 36,714, with females com-
prising 0–76.2% of the samples. No studies reported gender 
options beyond “male” and “female,” with one exception 
which noted that three participants identified their gender 
as “Other”; however, these participants were excluded from 
gender-based analyses [40]. While all studies had at least half 
of their samples composed of participants 25 years of age or 
under, the range of included ages spanned six to 36 years of 
age. Seven studies (30.4%) did not present any racial or ethnic 
identity information about their samples, with two more stud-
ies only providing the percentage of the sample that identified 

with one identity (e.g., “85% White”). Four samples (17.4%) 
had a minoritized racial or ethnic minority as the most repre-
sented group in their study.

Primary Outcomes

All 23 studies reported positive associations between anxi-
ety or symptoms of anxiety with cannabis use, frequency of 
use, onset, and/or problems. Anxiety was associated with ear-
lier cannabis initiation [41], higher cumulative lifetime use 
[42], use dependency [43], and general endorsement of use 
(as opposed to frequency of use) [44]. Further, frequent can-
nabis users were more likely than infrequent or non-users to 
meet criteria for anxiety disorders [45], endorse higher anxiety 
symptoms [39, 46], and/or display increases in anxiety over 
time [39, 47] or at a specific time period in adulthood (i.e., 
26–27 years of age) [38]. Recent cannabis use was associ-
ated with greater anxious mood lability [48]. Similarly, longer 
abstinence from cannabis use was associated with less anxiety 
[42]. Also in line with these findings, those with anxiety dis-
orders in childhood or adolescence were more likely to report 
persistent and problematic cannabis use as young adults (com-
pared to those without problematic cannabis use who did not 
experience anxiety disorders early in life) [49].

Studies also reported associations with specific types of 
anxiety, as well as potential mediators and moderators. Gen-
eralized and social anxiety were both associated with canna-
bis-related problems (but not use) [50–52], with social anxi-
ety also being associated with more problem severity [53] 
and generalized anxiety associated with use frequency (as 
opposed to endorsement of any use) [50, 54]. Cannabis users 
were also more likely to endorse higher separation anxiety 
in adolescence compared to non-users [55]. Anxiety sensi-
tivity was associated with cannabis-related problems [56] 
and more negative effects of cannabis [57]. Use of higher 
potency cannabis was associated with moderate elevations 
in the likelihood of meeting criteria for generalized anxiety 
disorder [58]. Gender moderated the relationship between 
problematic use with anxiety (stronger for females) [40]. 
Certain genotypes (i.e., short allele carriers vs. non-carri-
ers) were also identified as moderators of the relationship 
between higher cannabis use and anxiety symptoms [59]. 
Finally, negative urgency (the tendency to act impulsively in 
the face of stress) mediated associations between cannabis 
use with generalized anxiety disorder, panic disorder, and 
social phobia [60].

Negative Association

Study Characteristics

Seven epidemiologic and population-based studies identified 
a negative association between anxiety levels and cannabis 
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use. These studies were conducted in four countries: Bel-
gium (4; 57.1%), France (1; 14.3%), Italy (1; 14.3%), and 
the United States of America (1; 14.3%). Notably, the stud-
ies occurring in Belgium were from the same research 
group and high school setting. Study settings included high 
schools, vocational schools, and university or college cam-
puses. Cannabis use and/or problems were assessed via vali-
dated self-report questionnaires (6; 85.7%) or self-reported 
frequency of use (1; 14.3%). All seven studies used validated 
self-report questionnaires to assess anxiety.

Sample Characteristics

Sample sizes ranged from 130 to 5069, with females com-
prising 42.3–64.7% of the samples. No studies reported 
gender options beyond “male” and “female.” The samples 
were mostly adolescent, ranging from 14 to 19 years of age. 
Three studies (42.9%) did not present any racial or ethnic 
identity information about their samples, with three more 
studies only providing the percentages of the sample based 
on ethnicity (i.e., Hispanic/non-Hispanic; Belgian/Italian, 
Moroccan, Turkish, Other minorities).

Primary Outcomes

All seven studies reported a negative association between 
anxiety and cannabis use. Indeed, cannabis use in the last 
30 days was associated with lower levels of overall anxiety 
symptoms compared to non-users [61] and lifetime canna-
bis use was associated with less social anxiety compared to 
non-users [62]. Specific types of anxiety were also noted 
with these negative associations. Namely, higher anxiety 
sensitivity was associated with decreased frequency of can-
nabis use [63]. Higher social anxiety was associated with 
non-use compared to moderate and risky cannabis use [64, 
65] and was also associated with a reduced probability of 
cannabis initiation over time [66, 67]. Social anxiety was 
hypothesized as protective due to its association with more 
expectations of negative behavioral effects from the use of 
cannabis [65, 67].

Unclear or No Association

Study Characteristics

Seventeen epidemiologic and population-based studies did 
not identify significant evidence to associate anxiety and 
cannabis use. These studies were conducted in three coun-
tries: the United States of America (14; 82.4%), Canada (2; 
11.8%), and the United Kingdom (1; 5.9%). Study settings 
included high schools, university or college campuses, com-
munity environment, urban/city environment, rural environ-
ment, and a residential military-style program for youth who 

have dropped out of high school. Cannabis use and/or prob-
lems were assessed via: validated self-report questionnaires 
(10; 58.8%), self-reported frequency of use (3; 41.2%), 
clinical interview (1; 5.9%), or a multi-method approach 
(validated self-report questionnaire with self reported use 
[1; 5.9%], with biometric data [1; 5.9%], or with a clinical 
interview [1; 5.9%]). Fifteen studies (88.2%) used validated 
self-report questionnaires to assess anxiety, and two studies 
used a clinical interview (11.8%).

Sample Characteristics

Sample sizes ranged from 56 to 6,550, with females com-
prising 0–79.7% of the samples. One study did not report sex 
and no studies reported gender options beyond “male” and 
“female.” While all studies had at least half of their samples 
composed of participants 25 years of age or under, the range 
of included ages spanned 11 to 29 years of age. Two studies 
(11.8%) did not present any racial or ethnic identity infor-
mation about their samples, with two studies (11.8%) only 
providing the percentage of the sample that identified with 
one identity (e.g., “60% Caucasian;” “71.5% Non-minority 
ethnicity”). Four samples (23.5%) had a minoritized racial 
or ethnic population as the most represented group in their 
study.

Primary Outcomes

None of the 17 studies identified significant associations 
between anxiety and cannabis use. Specifically, anxiety 
and social anxiety were not significantly associated with 
use [68–78], use frequency [79–81], problems [69, 74, 82], 
or coping motives [69, 83]. Unclear findings also occurred, 
such as an association appearing in one model of a study, 
but losing significance as additional variables were added 
to later models [84]. Other factors were also identified that 
potentially are associated both with having anxiety and/or 
cannabis use, such as conduct problems [78], solitary can-
nabis use [82], having certain personality profiles (e.g., low 
social interaction anxiety with high urgency) [75], or being 
a female cannabis user [77].

Discussion

The current scoping review synthesized the recent litera-
ture examining potential associations between anxiety and 
cannabis use in AYA. The studies that met inclusion crite-
ria were internationally representative, included longitu-
dinal and cross-sectional data, and ranged in sample sizes 
from 56 to 36,714. High variability was present in terms 
of methodological approaches, including the assessment 
of anxiety and cannabis use to collecting and reporting 
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sample characteristics (e.g., gender, race). Most crucially 
to this review, studies indicated mixed findings regarding 
the relationship between anxiety and cannabis use in AYA. 
Indeed, nearly half of the studies identified a positive asso-
ciation between higher anxiety levels with cannabis use 
frequency, onset, and/or problems; a little over three quar-
ters were unable to identify a significant association; and a 
minority identified a negative association, such that those 
with higher anxiety (often social anxiety) had lower use 
and/or problems.

The clinical implications of the current state of research 
are mixed. Clinicians often meet with adolescents who use 
cannabis presenting with anxiety as the reason for their 
cannabis use. With the legalization of cannabis across 
multiple jurisdictions in the U.S., the potential for ado-
lescents’ expanded access to cannabis is highly likely. 
Clinicians need to be vigilant in asking adolescents about 
cannabis and make attempts to understand the dynamics of 
its use. One helpful clinical question is to query the youth 
whether the anxiety began before or after the initiation of 
cannabis. This might help guide the discussion and clini-
cal decisions about the intersection of these experiences. 
Finally, it is likely that if the adolescent tries to reduce 
cannabis use, they might experience transient rebound 
anxiety symptoms. Discussion of how to address these 
symptoms might help youth who wish to make a change 
in their patterns of use.

There is substantial need for additional research in this 
domain. In particular, there is a need to conduct a large, 
prospective cohort study that tracks the onset of anxiety 
as well as cannabis, and clearly delineates the connections 
between these phenomena. In addition, it is also impor-
tant to examine differential predictors of both anxiety and 
substance use among marginalized or underrepresented 
groups of adolescents. The use of consistent methodologi-
cal approaches, measures, and outcomes would increase 
generalizability of these studies and allow linkage in 
the event that studies of various populations are done 
independently.

There are several limitations to the current review. 
First, it was focused on anxiety and cannabis and, as such, 
excluded many other domains of psychiatric experience 
and substance use. The degree of comorbidity for both 
anxiety and cannabis use often intersects with other phe-
nomena that may not be well represented in this scop-
ing review. Second, this review focused on literature and 
research published in English. Both cannabis and anxiety 
are very much global experiences and there is a possibility 
that some important literature might have been excluded. 
Third, it should be noted that several studies used rela-
tively limited sampling, heterogeneous definitions, and 
a range of sample sizes that in aggregate might reduce 
generalizability.

Summary

Anxiety and cannabis use are highly common among ado-
lescents and young adults (up to age 25). The rising move-
ment to legalize recreational use of cannabis is likely to 
further expand the presence of this substance in various 
forms. In this scoping review of the literature, 47 studies 
were identified that examined the relationship between 
anxiety and cannabis use. Of these studies, a plurality of 
23 studies found a positive association that greater anxi-
ety among AYA was associated with greater cannabis use. 
In contrast, seven studies found a negative association 
that greater anxiety was related to less cannabis use. And 
finally, 17 studies found no clear association between anxi-
ety and cannabis use. In aggregate, these findings present 
a mixed picture with unclear outcomes. There is a sig-
nificant need to more rigorously examine the association 
between anxiety and cannabis use, and to pay particular 
attention to factors that might be unique to underrepre-
sented groups.

Appendix 1: Literature Search Strategy

Reproducible Search Strategy: PubMed
(((anxiety disorders[MeSH Terms]) OR (anxiety OR 

panic OR agoraphobia OR phobia))
A N D  ( ( ( ( “ C a n n a b i n o i d s ” [ M e s h ] )  O R 

“Cannabis”[Mesh]) OR “Marijuana Abuse”[Mesh]) 
OR “Marijuana Smoking”[Mesh] OR “Medical 
Marijuana”[Mesh] OR CBD OR cannabis OR cannabi-
noid* OR cannabidiol* OR cesamet OR dronabinol OR 
endocannabinoid* OR hashish OR hash OR levonantradol 
OR marijuana OR marihuana OR Nabilone OR THC OR 
tetrahydrocannabinol OR pot OR weed))

AND (adolescent[MeSH Terms] OR Adolescen* OR 
“high school” OR “middle school” OR “elementary 
school” OR “secondary school” OR “secondary educa-
tion” OR “grade school” OR juvenile* OR kid OR kids 
OR minor* OR paediatric* OR pediatric* OR pediatrics 
OR teen* OR young OR youth*))

NOT ((“animals”[MeSH Terms] NOT “humans”[MeSH 
Terms]) OR mice[tiab] OR rat[tiab] OR rats[tiab])

Search Terms
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anxiety 
disorders[MeSH 
Terms] 
OR anxiety 
OR panic 
OR agoraphobia
OR phobia

“Cannabinoids”[Mesh] 
OR “Cannabis”[Mesh] 
OR “Marijuana 
Abuse”[Mesh] 
OR “Marijuana 
Smoking”[Mesh] 
OR “Medical 
Marijuana”[Mesh] 
OR CBD 
OR cannabis 
OR cannabinoid* 
OR cannabidiol* 
OR cesamet 
OR dronabinol 
OR endocannabinoid* 
OR hashish 
OR hash 
OR levonantradol 
OR marijuana 
OR marihuana 
OR Nabilone 
OR THC 
OR tetrahydrocan-
nabinol 
OR pot
OR weed

adolescent[MeSH 
Terms] 
OR Adolescen* 
OR “high school” 
OR “middle school” 
OR “elementary 
school” 
OR “secondary 
school” 
OR “secondary 
education” 
OR “grade school” 
OR juvenile* 
OR kid 
OR kids 
OR minor* 
OR paediatric* 
OR pediatric* 
OR pediatrics 
OR teen* 
OR young
OR youth*

NOT animals
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