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Abstract

Background: Adolescents and young adults may use cannabidiol (CBD) products in an attempt 

to reduce depression and anxiety symptoms, despite little research examining this use. This 

systematic review evaluated preclinical and clinical research on the effects of CBD on depressive 

and anxiety disorders in adolescence and young adulthood. To provide context, we discuss CBD’s 

mechanism of action and neurodevelopmental effects.

Methods: PubMed was searched for articles published through June 2022. Preclinical or clinical 

CBD administration studies with N > 1 that examined depressive and/or anxiety disorders were 

eligible.

Results: Initially, 224 publications were identified. After excluding duplicates and applying 

eligibility criteria, 6 preclinical (depression: n≈133; anxiety: n≈161) and 4 clinical (anxiety: 

n=113) articles remained. Due to the low number of studies, results were synthesized qualitatively. 

The Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence were used to rate each 

study’s evidence. The preclinical effects of CBD on depression-like behavior appear to differ by 

sex, early life stress, and duration of use. Despite no evidence that CBD exerts anxiolytic effects 

in preclinical adolescent models, CBD may reduce anxiety symptoms in human adolescents and 

young adults with anxiety disorders.

Conclusions: The existing evidence suggests that CBD may reduce symptoms of anxiety in 

adolescents and young adults. However, the evidence is sparse and limited by variations in 

samples and CBD dosing duration. Further research is needed to understand the potential benefits 

and/or harms of CBD for depression and anxiety disorders in this population. Implications for 

clinical practice and research are discussed.
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INTRODUCTION

Cannabidiol (CBD) is a cannabinoid compound derived from Cannabis plants (i.e., Cannabis 
sativa, Cannabis indica; Meissner & Cascella, 2022; Piomelli & Russo, 2016). CBD differs 

from the most well-known cannabinoid, Δ9-tetrahydrocannabinol (THC), in that it does not 

produce intoxicating effects (Meissner and Cascella, 2022). Although CBD has typically 

been described as non-psychoactive, it has also been suggested to improve symptoms 

of mental health disorders including depressive and anxiety disorders (Oberbarnscheidt 

& Miller, 2020). Research suggests that the primary reasons for which adults use CBD 

are to relieve stress (Wheeler et al., 2020) and psychological distress, such as symptoms 

of depression and anxiety disorders (Corroon & Phillips, 2018; Fedorova et al., 2021; 

Goodman et al., 2022).

Indeed, CBD is often marketed as a stress-reliever and a product that relieves psychological 

distress; however, the Food and Drug Administration (FDA) has publicly opposed the 

marketing of CBD for the treatment of psychological problems. In particular, the FDA 

has not classified CBD as a dietary supplement, precluding vendors from making 

claims regarding CBD’s effectiveness for treating any medical concern (Food and Drug 

Administration, 2021; Mead, 2017). In response to CBD product advertising, the FDA has 

issued numerous warning letters to companies who claim their CBD product is effective for 

treating medical concerns (Food and Drug Administration, 2022). In addition to releasing 

the names of these companies publicly, the FDA has conducted research on several CBD 

products and identified that advertised concentrations of CBD are rarely accurate (Food 

and Drug Administration, 2022). Similar inconsistencies between marketed and actual 

dosages of CBD products have been identified in recent studies (Bonn-Miller et al., 2017; 

Miller et al., 2022). Thus, CBD is widely available for purchase, but there are concerning 

dosage inconsistencies and unsupported marketing claims regarding relief of psychological 

symptoms. Adolescents and young adults may be particularly at-risk for initiating CBD 

product use to alleviate depressive and anxiety disorder symptoms given high rates of these 

disorders in adolescence and young adulthood, and due to the elevated risk for substance use 

initiation or misuse during adolescence and young adulthood (Substance Abuse and Mental 

Health Services Administration, 2014, 2019). These populations, as well as clinicians, 

may be unaware of research on CBD’s actual efficacy in treating depressive and anxiety 

disorders.

Previous systematic reviews (e.g., Black et al., 2019; Khan et al., 2020; Sarris et al., 

2020; Stanciu et al., 2021) have evaluated the evidence for CBD’s effects on psychiatric 

disorders, with inconsistent conclusions. These reviews have primarily examined clinical 

research and have either excluded adolescents or summarized findings across all age groups. 

Thus, the present systematic review evaluates both preclinical and clinical studies, with N 
> 1, in which the efficacy of CBD to reduce symptoms (or behaviors, preclinically) of 
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depressive and anxiety disorders in adolescents and young adults was investigated. The 

acute (i.e., immediate or a few hours following drug administration) and non-acute (i.e., 

several hours, days, or weeks after use) effects of CBD are considered separately. This 

evidence is evaluated in the context of adolescent and young adult brain development, with 

consideration of the mechanisms of action by which CBD may exert effects on depression 

and anxiety symptoms. Implications for clinical practice and research based on this review’s 

conclusions and in light of possible mechanistic and neurodevelopmental effects of CBD are 

discussed.

Adolescent and Young Adult Depression, Anxiety, and CBD Use

Depressive and anxiety disorders are common in adolescence and young adulthood. In 2020, 

it was estimated that around 17% of adolescents and 17% of young adults experienced 

a major depressive episode (U.S. Department of Health and Human Services, 2020). 

Lifetime prevalence of anxiety disorders is high among adolescents, ranging from 2.2% 

for generalized anxiety disorder to 20.0% for specific phobia (Kessler et al., 2012). Among 

young adults, around 15% reported past-month anxiety symptoms in 2018 (Goodwin et 

al., 2020). Existing treatments for adolescent and young adult depression and anxiety 

disorders include psychotherapy (e.g., cognitive behavioral therapy) and pharmacotherapy 

(e.g., selective-serotonin reuptake inhibitors or SSRIs; APA, 2022; Siegel & Dickstein, 

2012).

Adolescents and young adults may look to CBD products to alleviate symptoms of 

depression and anxiety disorders given that CBD is marketed to relieve psychological 

distress. However, it is difficult to determine how many adolescents and young adults are 

using CBD products and why they are using these products. To date, there is very limited 

data on rates of adolescent CBD use. In the International Cannabis Policy Study in 2019, 

42% of adults surveyed in the US and Canada reported past year CBD use (Goodman et 

al., 2022; Hammond et al., 2020). An additional study that surveyed young adults in the 

US found that approximately half of participants reported lifetime CBD use (Wheeler et al., 

2020). Thus, it appears that a significant number of young adults use CBD, although further 

research is needed to clarify the prevalence of adolescent CBD use and the reasons for use.

Pharmacokinetics and Neurobiological Effects of CBD

Pharmacokinetics of CBD—Despite the popularity of CBD for both FDA-approved and 

non-approved purposes, only preliminary evidence exists on the pharmacokinetics of CBD 

in humans. A recent systematic review including 24 pharmacokinetic parameter studies 

reported that CBD half-life in humans is between 1.4 and 10.9 hours after oromucosal 

spray administration and 2-5 days after oral administration. This CBD half-life decreases 

to 24 hours after an intravenous administration and to 31 hours after smoking CBD. The 

area-under-the-curve and Cmax follow a dose-dependent increase and can be reached more 

quickly from smoking or inhalation of CBD compared to oral or oromucosal administration 

routes (Millar et al., 2018). More studies on the bioavailability and half-life of CBD would 

be beneficial in the field given its growing popularity, especially for the treatment of 

psychological concerns.
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Neurobiological Action of CBD—Endocannabinoids and their putative 

endocannabinoid or endocannabinoid-like receptors are widely distributed in the rodent 

and human brain. They reach significantly higher expression in neurocircuitry that 

encompass neuronal networks involved in the regulation of affective behavior including 

the hippocampus, the cortex, and subregions of the medial prefrontal cortex, basal ganglia, 

and amygdala (Mackie, 2005).

The endocannabinoid system is characterized by the cannabinoid receptors 1 (CB1) 

and 2 (CB2), endogenously-produced cannabinoids, and several other endocannabinoid 

receptors and channels. These receptors include nuclear receptors, g protein-coupled 

receptors (GPCRs) and ion channel receptors that are the target of cannabinoids including 

phytocannabinoids, endocannabinoids, and several synthetic cannabinoid ligands. The 

first and most well-studied endocannabinoids to be discovered so far are N-arachidonoyl-

ethanolamine (AEA; anandamide) and 2-arachidonoylglycerol (2-AG). They potently act at 

CB1 and CB2. CB1 is ubiquitous and highly expressed in the central nervous system, and 

is also expressed in the peripheral nervous system and in a tissue-specific manner in several 

peripheral organs (Matsuda et al., 1990; Munro et al., 1993). CB1 is also highly expressed 

in the gastrointestinal tract where it also participates in the regulation of neurotransmitter 

and hormone secretion (Izzo & Sharkey, 2010). CB2 was initially identified in immune 

cells with moderate expression in other peripheral organ tissues, such as the cardiovascular 

system and liver (Howlett et al., 2002). Recent studies have found that CB2 is also expressed 

in the brain, although at much lower expression levels than CB1. In the brain, CB2 plays 

a role in drug addiction, nociception, and neuroinflammation (Dhopeshwarkar & Mackie, 

2014).

CBD is thought to have several therapeutic actions potentially related to its action in the 

endocannabinoid system. CBD acts as a partial CB2 agonist and shows a low affinity 

for the orthosteric site at CB1 (McPartland et al., 2007). While CBD may act as a CB1 

antagonist (Thomas et al., 2007), studies have also observed that its action at CB1 is 

consistent with a negative allosteric modulation of the action of THC and 2-AG agonist 

profiles (Laprairie et al., 2015). While the GPCRs are among the primary targets of 

endocannabinoids and phytocannabinoids, several other receptors are also involved in the 

actions of these molecules. For example, CBD may also act at non-classical cannabinoid 

receptors including peroxisome proliferator activated receptor (PPAR)-α, β, and γ. 

These are several isoforms of nuclear hormone receptors and epigenetically modifiable 

transcription factors that are targeted by several cannabinoids (Matrisciano & Pinna, 2021). 

Studies using selective antagonists and knockout animal models showed that CBD action 

appears to be mainly mediated by activation of PPAR-γ (O’Sullivan, 2016). Studies have 

noted that CBD may protect against β-amyloid-induced neurotoxicity and inflammation 

through a PPAR-γ mediated mechanism (Esposito et al., 2011; Scuderi et al., 2014). While 

other endocannabinoids and phytocannabinoids appear to activate PPAR-α, and this isoform 

is the main target for the endocannabinoid-like N-palmitoyl ethanolamide (PEA) to induce 

analgesic, anti-inflammatory actions, and improve anxiety and depression, CBD action 

appears to be mainly mediated by activation of PPAR-γ. Through this activity, CBD has 
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been reported to exert several pharmacological actions including improvement of anxiety 

symptoms (Locci & Pinna, 2019).

CBD and Neurodevelopment

Adolescence is an important period for neurodevelopment, during which synaptic pruning of 

gray-matter density and significant increases in white matter density occurs. Indeed, white 

matter neurodevelopment continues through adolescence and young adulthood (Tsuchida 

et al., 2021). The endocannabinoid system plays an important role in neuromaturation 

and synaptic pruning (Viveros et al., 2012). Accumulating evidence suggests that 

endocannabinoid signaling at CB1 receptors may also regulate synapse formation and 

maintenance of neuronal connectivity, especially during neurodevelopment (Berghuis et al., 

2007; Simone et al., 2022). Given the extensive and complex neurodevelopment that takes 

place during adolescence, the adolescent brain may be particularly sensitive to disruptions 

in endocannabinoid signaling. Indeed, several studies have documented that changes in 

endocannabinoid signaling alter neurodevelopment and behavior (Albaugh et al., 2021; 

Dow-Edwards & Silva, 2017; Meyer et al., 2018; Miller et al., 2019; Rubino & Parolaro, 

2016). To date, it is not clear how phytocannabinoids like CBD, that may not act directly 

at CB1 receptors, can impact endocannabinoid signaling and related neurodevelopmental 

processes. More research is needed to better understand the potential impact of CBD use 

during adolescence on neurodevelopment.

METHODS

PubMed was searched for all articles published through June 2022 using combinations of 

keywords “cannabidiol,” “CBD,” “adolescent,” “adolescence,” “young adult,” “anxiety,” 

“phobia,” “social phobia,” “agoraphobia,” “social anxiety disorder,” “depression,” 

“depressive,” “antidepressant,” and “anxiolytic”. Duplicate articles were removed, and 

the remaining articles’ titles and abstracts were reviewed for eligibility by one reviewer 

working independently. Full articles were reviewed when eligibility was not clear from 

the abstract. Eligible studies included those with N > 1 in which CBD was administered 

and depressive/anxiety disorder symptoms (clinical) or behaviors (preclinical) were an 

outcome. All Diagnostic and Statistical Manual, Fifth Edition, Text Revision (DSM-5-TR) 

depressive disorders and anxiety disorders were eligible (American Psychiatric Association, 

2022). Clinical samples with other DSM-5-TR diagnoses were permitted only when these 

diagnoses were comorbid with one or more depressive or anxiety disorder. Study samples 

were required to be adolescents or young adults (approximately prenatal days 23-60 

in rodent models or age 12-33 in humans). Articles were excluded if CBD was never 

administered in isolation (i.e., without THC or another substance), if participants were 

outside the specified age range, if protocols without results were described, if the article 

had an N of 1 (i.e., case study), if the clinical sample of interest did not have depressive or 

anxiety disorders, or if depressive/anxiety disorder symptoms, diagnoses, or behaviors were 

not examined as an outcome.

After eligible articles were identified, one reviewer examined all full articles independently. 

Relevant outcomes included measures of depression-like and anxiety-like behavior in 
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preclinical models and questionnaire or clinician-administered measures of depressive and 

anxiety disorders in clinical studies. Both acute (i.e., immediate or a few hours following 

drug administration) and non-acute (i.e., several hours, days, or weeks after use) timepoints 

for outcome measurement were included in the systematic review. Studies were grouped 

for qualitative synthesis based on participant characteristics and time course of outcomes 

measured: preclinical and clinical research was synthesized separately, depressive disorders 

and anxiety disorders were synthesized separately, and acute and non-acute effects were 

synthesized separately. The Oxford Centre for Evidence-Based Medicine (OCEBM) 2011 

Levels of Evidence Treatment Benefits item was used to rate the quality of evidence for 

each study; Level 1 represents the strongest category of evidence, and Level 5 represents 

the lowest quality of evidence (OCEBM Levels of Evidence Working Group, 2011). Given 

the low number of studies identified (6 preclinical and 4 clinical), a quantitative synthesis 

or meta-analysis was not appropriate. When available, effect sizes or means are reported in 

Tables 1, 2, and 3.

RESULTS

Study Selection

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 

checklists were used to structure the systematic review (see Figure 1 for PRISMA flow 

diagram of study inclusion) (Page et al., 2021). Using PubMed, 224 articles were initially 

identified. 139 articles were duplicates and were removed prior to screening. Then, 85 

articles were screened and assessed for eligibility. Of those, 75 were ineligible: 43 articles 

did not describe studies in which CBD was directly administered (e.g., the articles described 

survey studies, retrospective chart reviews, systematic or narrative reviews, etc.); 7 articles 

were excluded because CBD’s effects were not studied in isolation from other substances 

(e.g., THC or other substances were also administered); 15 included participants or subjects 

outside of the defined age range; 2 articles described protocols for which results had not 

yet been published; 1 reported on a clinical sample that did not have depressive or anxiety 

disorders; and 1 was excluded due to depressive/anxiety disorder symptoms or behaviors not 

being measured outcomes (see Figure 1).

After screening and exclusion, 10 studies were included in the systematic review. Of these, 

6 reported on preclinical research and 4 described clinical studies. Of the preclinical articles, 

one measured both depression- and anxiety-like behaviors, 2 measured only depression-like 

behaviors, and 3 measured only anxiety-like behaviors. All 4 clinical studies examined 

anxiety disorder symptoms; no clinical studies measuring depressive symptoms were 

identified.

Effect of CBD on Depression

Preclinical Research—Three preclinical studies were identified that evaluated the effects 

of CBD on depression-like behaviors in adolescence and young adulthood (Table 1) (Bis-

Humbert et al., 2020; Bis-Humbert et al., 2021; Ledesma-Corvi et al., 2022). Two studies 

evaluated both the acute and non-acute effects of CBD on depression-like behaviors (Bis-

Humbert et al., 2021; Ledesma-Corvi et al., 2022) and one evaluated only the non-acute 
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effects of CBD (Bis-Humbert et al., 2020). Depression-like behaviors were measured using 

the forced swim test (FST) and sucrose preference in all studies (Bis-Humbert et al., 2020; 

Bis-Humbert et al., 2021; Ledesma-Corvi et al., 2022). Two studies additionally evaluated 

depression-like behaviors using the novelty-suppressed feeding test (NSF), and included 

conditions of maternal deprivation as a model of early life stress (Bis-Humbert et al., 2021; 

Ledesma-Corvi et al., 2022). Bis-Humbert et al. (2020) tested 3, 10, and 30 mg/kg doses 

of CBD (≥ 98% pure). Bis-Humbert et al. (2021) and Ledesma-Corvi et al. (2022) both 

tested 10 mg/kg doses of CBD (purities unknown). All studies represent Level 3 evidence by 

OCEBM standards (OCEBM Levels of Evidence Working Group, 2011).

Results from the FST across studies are mixed, and suggest that both acute and non-acute 

CBD administration may have differential effects on depression-like behaviors depending on 

sex, early life stress, and duration of CBD administration. Acute CBD administration had 

no effect on depression-like behaviors in female rodents, regardless of exposure to early life 

stress (Ledesma-Corvi et al., 2022). In male rodents without early life stress, a single dose 

of CBD (10 mg/kg) appears to acutely reduce depression-like behaviors (Ledesma-Corvi 

et al., 2022). Conversely, results for male rodents exposed to early life stress are mixed. 

For example, a single dose of 10 mg/kg CBD did not acutely reduce depression-like 

behaviors in rodents exposed to early life stress (i.e., maternal deprivation; Bis-Humbert et 

al., 2021; Ledesma-Corvi et al., 2022). However, rodents exposed to early life stress showed 

reduced depression-like behaviors when measured acutely following four days of repeated 

administration of CBD (10 mg/kg; Bis-Humbert et al., 2021). Thus, repeated administration 

of CBD may be necessary to achieve acute reductions in depression-like behavior among 

male rodents exposed to early life stress.

Findings regarding the non-acute effects of CBD on depression-like behaviors as measured 

by the FST are also mixed. CBD had no non-acute effect on depression-like behaviors in 

females, regardless of early life stress (Ledesma-Corvi et al., 2022). In male rodents without 

early life stress, repeated administration of 10 mg/kg CBD for 7 days reduced depression-

like behaviors when measured 1-2 days after administration finished (Bis-Humbert et 

al., 2020; Ledesma-Corvi et al., 2022). However, when measured 14 days after CBD 

administration ceased, there was no effect on depression-like behaviors (Bis-Humbert et 

al., 2020). In male rodents exposed to early life stress, findings are mixed. One study 

found reductions in depression-like behaviors one day after completing 7 days of CBD 

repeated administration (Ledesma-Corvi et al., 2022) whereas another found no effect on 

depression-like behaviors (C. Bis-Humbert et al., 2021).

In addition to the FST, several other preclinical paradigms have examined the non-acute 

effects of CBD on depression-like behaviors. Three studies found no effect of CBD on 

sucrose intake, a corollary of anhedonic behavior (Bis-Humbert et al., 2020; Bis-Humbert 

et al., 2021; Ledesma-Corvi et al., 2022). Studies using the NSF to measure depression-like 

behaviors were inconsistent; one study found no effect (Ledesma-Corvi et al., 2022) and 

another reported that CBD reduced depression-like behaviors as measured by increased 

exploratory time (Bis-Humbert et al., 2021). Thus, the effect of CBD on depression-like 

behaviors also appears to differ based on the experimental paradigm used.
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Clinical Research—No clinical studies that met criteria for the systematic review were 

identified.

Qualitative Synthesis—Few preclinical studies were identified that examined the effects 

of CBD on adolescent/young adult depression, and to our knowledge no clinical studies have 

investigated this topic. The limited preclinical evidence suggests that in male adolescent 

rodents who have not experienced early life stress, a single dose of CBD may have 

acute antidepressant effects and repeated administration of CBD may have non-acute 

antidepressant effects (Bis-Humbert et al., 2020; Ledesma-Corvi et al., 2022). Findings are 

inconsistent regarding the non-acute effects of CBD on male rodents with early life stress 

exposure (Bis-Humbert et al., 2021; Ledesma-Corvi et al., 2022). CBD does not appear to 

impact depressive-like behaviors in adolescent female rats (Ledesma-Corvi et al., 2022). 

Further research is necessary to clarify these preclinical findings, and to extend preclinical 

evidence to clinical populations.

Effect of CBD on Anxiety Disorders

Preclinical Research—Four preclinical studies were identified for inclusion in the 

systematic review (Bis-Humbert et al., 2020; Kaplan et al., 2021; Kasten et al., 2019; 

Murphy et al., 2017). All four studies used the open field test to measure anxiety-like 

behaviors; additionally, three articles (Kaplan et al., 2021; Kasten et al., 2019; Murphy 

et al., 2017) reported on use of the elevated plus maze (EPM) to measure anxiety-like 

behaviors. All studies examined non-acute effects of CBD, and one (Kasten et al., 2019) 

additionally investigated acute CBD effects. Bis-Humbert et al. (2020) used ≥ 98% pure 

CBD, and Kaplan et al. (2021) used > 98% pure CBD; purities were not specified by 

Kasten et al. (2019) or Murphy et al. (2017). Overall, these studies suggest that adolescent 

CBD administration has no anxiolytic effects in rodents, as measured in the EPM and the 

open field test (Table 2; Bis-Humbert et al., 2020; Kaplan et al., 2021; Kasten et al., 2019; 

Murphy et al., 2017). These studies find no anxiolytic effects of CBD for males or females, 

for acute or repeated CBD administration, or for anxiety-like behaviors that are measured 

in adolescence and in adulthood following adolescent CBD exposure (Kaplan et al., 2021; 

Kasten et al., 2019; Murphy et al., 2017). The majority of these studies represent Level 

3 OCEBM evidence for treatment benefits (Bis-Humbert et al., 2020; Kaplan et al., 2021; 

Murphy et al., 2017) and one presents Level 4 evidence (Kasten et al., 2019).

Clinical Research—Four clinical studies were identified that examined the effect of CBD 

in treating anxiety disorders among adolescents and young adults (Table 3). Three studies 

enrolled only young adults with diagnoses of social anxiety disorder (SAD; Bergamaschi et 

al., 2011; Crippa et al., 2011; Masataka, 2019). The participants in Masataka’s (2019) study 

additionally had comorbid diagnoses of avoidant personality disorder. One study enrolled 

both young adults and adolescents who met criteria for any DSM-5 anxiety disorder (Berger 

et al., 2022). CBD dosages ranged from 300-800 mg, and CBD was administered in either a 

single dose (Bergamaschi et al., 2011; Crippa et al., 2011) or daily for 4-12 weeks (Berger et 

al., 2022; Masataka, 2019).
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Taken together, findings from these studies suggest that CBD administration may acutely 

and non-acutely reduce anxiety symptoms in adolescents and young adults, particularly in 

those with SAD. For example, Crippa et al. (2011) evaluated the acute effect of one dose of 

CBD (400 mg, approx. 99.9% pure) or placebo in young adults with SAD. Acutely, CBD 

significantly reduced subjective ratings of anxiety compared to placebo (Level 3 evidence). 

Additionally, Bergamaschi et al. (2011) examined the acute effect of one dose of CBD (600 

mg, approx. 99.9% pure) or placebo administration on anxiety symptoms in young adults 

with SAD. Those who received CBD reported significantly lower anxiety symptoms during 

a public speaking paradigm, suggesting that CBD may acutely exert anxiolytic effects in 

anxiety-inducing situations (Level 3 evidence).

To evaluate the non-acute effects of CBD after repeated administration, Masataka (2019) 

examined the efficacy of CBD in treating social anxiety symptoms in adolescents and 

young adults with SAD and avoidant personality disorder. Participants received 300 mg 

CBD (>99.9% pure) or placebo daily for 4 weeks. Posttreatment, participants who received 

CBD reported significantly lower symptoms of social anxiety compared to their pretreatment 

symptoms and compared to the placebo group posttreatment (Level 2 evidence). Preliminary 

work has also evaluated the non-acute effects of CBD in individuals with anxiety disorders 

broadly (i.e., including but not limited to SAD). Berger et al. (2022) examined the 

efficacy of repeated CBD (up to 800 mg/day, >99.9% pure) for 12 weeks on anxiety 

symptoms among adolescents and young adults diagnosed with a DSM-5 anxiety disorder 

who had not seen symptom improvement with typical treatment (i.e., CBT, medication). 

Anxiety symptoms were significantly reduced following CBD treatment (Level 3 evidence). 

However, the majority of participants reported mild or moderate adverse events (e.g., low 

mood, fatigue, hot flushes, cold chills). Of note, some of these participants were also taking 

antidepressant medications. Those who were taking antidepressant medications were more 

likely to experience an adverse event; thus, some adverse events may have been related 

to interactions of CBD and antidepressant medication(s) (see Pharmacokinetic Interactions 

with Pharmacotherapy section).

Qualitative Synthesis—Preliminary clinical evidence suggests that acute and non-acute 

CBD has beneficial effects on anxiety symptoms in adolescents and young adults with 

SAD (Bergamaschi et al., 2011; Crippa et al., 2011; Masataka 2019) and other anxiety 

disorders (Berger et al., 2022), with Level 2-3 evidence. On the contrary, preclinical studies 

have found no anxiolytic effects of CBD in adolescent and young adult animals with Level 

3-4 evidence (Kaplan et al., 2021; Kasten et al., 2019; Murphy et al., 2017). There are 

several possible explanations for the discrepancies between preclinical and clinical studies 

of adolescent CBD and anxiety disorders. It is possible that the beneficial effects of CBD 

observed by Bergamaschi et al. (2011), Crippa et al. (2011), and Masataka (2019) are 

specific to SAD, which may not be modelled by the elevated plus maze and open field 

test. Biological differences between humans and rodents may also explain the anxiolytic 

effects of CBD in clinical, but not preclinical, studies. Further, most of the samples in 

clinical studies of CBD and anxiety disorders consisted of older adolescents and young 

adults (Bergamaschi et al., 2011; Crippa et al., 2011; Masataka 2019). It is possible that the 

anxiolytic effects of CBD observed in these studies are specific to a certain developmental 
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stage. However, this does not explain the anxiolytic effect of CBD observed by Berger et 

al. (2022) in a broader sample of adolescents and young adults. Further research is needed 

to determine the effects of CBD on anxiety disorders across developmental stages and to 

expand these findings in anxiety disorders other than SAD.

DISCUSSION

Few studies were identified that met the criteria for this systematic review of preclinical 

and clinical effects of CBD on depressive and anxiety disorders and behaviors among 

adolescents and young adults. Overall, preclinical evidence suggests that CBD may 

differentially impact depression-like behaviors depending on sex, exposure to early life 

stress, duration of administration, and acute vs. non-acute effects. Preliminary evidence 

suggests that depressive behaviors in male rodents may be acutely reduced by a single 

dose of CBD for rodents with no early life stress and by repeated administration of CBD 

for those exposed to early life stress (Bis-Humbert et al., 2021; Ledesma-Corvi et al., 

2022). Further, repeated administration of CBD may non-acutely reduce depressive-like 

behaviors in the short-term among rodents not exposed to early life stress (Bis-Humbert 

et al., 2020). Findings regarding the non-acute effects of CBD in rodents exposed to early 

life stress are mixed (Bis-Humbert et al., 2021; Ledesma-Corvi et al., 2022). The existing 

evidence suggests that CBD may not impact depressive-like behaviors in female rodents 

(Ledesma-Corvi et al., 2022). However, given the low number of existing studies, further 

research is necessary to replicate and clarify all of these findings.

Further, no clinical studies of CBD administration in adolescents or young adults with 

depressive disorders were identified for this systematic review. Several case reports have 

indicated CBD may reduce depression symptoms in adolescents and young adults (Hegazy 

& Platnick, 2019; Laczkovics et al., 2021; Mansell et al., 2022). However, these studies are 

limited by very small sample sizes (e.g., N=1), psychiatric and medical comorbidities, and 

concurrent medication and THC use. Thus, further experimental clinical research is crucial 

to elucidate the role of CBD in depression among adolescents and young adults.

With regard to anxiety disorders, preclinical and clinical findings are inconsistent. Whereas 

the preclinical research identified in this review demonstrated no anxiolytic effects of CBD 

in adolescent and young adult rodents (Bis-Humbert et al., 2020; Kaplan et al., 2021; Kasten 

et al., 2019; Murphy et al., 2017), clinical studies show some (i.e., Levels 2-3) evidence 

for acute and long-term anxiolytic effects of CBD (Bergamaschi et al., 2011; Berger et al., 

2022; Crippa et al., 2011; Masataka, 2019). These effects have been primarily studied in 

young adults with SAD (Bergamaschi et al., 2011; Crippa et al., 2011; Masataka, 2019). 

Berger et al. (2022) was the only identified study that evaluated CBD’s effects in adolescents 

and young adults with a range of anxiety disorders. Several case studies have also reported 

on the use of CBD in adolescent and young adult patients with anxiety symptoms (Hegazy 

& Platnick, 2019; Mansell et al., 2022) and specific phobia, social phobia, and generalized 

anxiety disorder (Klier et al., 2020; Laczkovics et al., 2021; Mansell et al., 2022; Ponton et 

al., 2020). These findings further suggest that CBD may reduce anxiety disorder symptoms 

in some adolescents and young adults, although these case studies are also limited by sample 

size, psychiatric and medical comorbidities, concurrent psychotherapy/counseling, and 
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concurrent use of psychoactive medications and THC products. The small number of well-

controlled studies, as well as differences between methodology of the existing controlled 

studies (e.g., sample age and diagnoses, measures used to assess anxiety symptoms, varying 

CBD dosing schedules) makes it difficult to draw conclusions about CBD’s effects on 

anxiety disorders in adolescents and young adults at this time.

At present, it is unclear how CBD may exert its effects on depressive and anxiety disorders. 

Existing research on CBD’s mechanism of action in depressive disorders has aimed to 

evaluate neurological pathways and processes that are disrupted in clinical depression 

using preclinical models. However, the majority of this research has been conducted with 

adult rodents. Given differences in the preclinical effects of CBD on depression between 

adolescents and adults (e.g., Bis-Humbert et al., 2020), these findings may not generalize to 

adolescents and young adults with depression. Preliminary findings suggest that CBD may 

decrease depression-like behaviors preclinically by activating serotonin receptors, increasing 

brain-derived neurotropic factor (BDNF) production, and/or reducing neuroinflammation 

(Bis-Humbert et al., 2021; Florensa-Zanuy et al., 2021; Melas et al., 2021; Silote et al., 

2019). However, further research is needed to extend these findings to adolescents and 

young adults, both clinically and preclinically.

Similarly, most preclinical and clinical studies of CBD’s mechanism of action in anxiety 

disorders have been conducted in adults. Preclinical evidence suggests that CBD may reduce 

anxiety-like behaviors through activation of the 5-HT1A receptor (Melas et al., 2021) or 

via hippocampal neurogenesis, although these findings are mixed (Bis-Humbert et al., 2020; 

Melas et al., 2021). CBD may also reduce anxiety associated with phobias by improving 

extinction of fear conditioning, although the biological mechanisms underlying this process 

are not well understood (Jurkus et al., 2016). A functional neuroimaging study among young 

adults with social anxiety disorder (SAD) suggested that CBD’s anxiolytic effects may be 

due to its action in limbic and paralimbic regions of the brain (Crippa et al., 2011). Taken 

together, these findings suggest multiple neurological pathways that may underlie the effect 

of CBD on anxiety disorders. It is possible that CBD may exert different actions in different 

anxiety disorders (e.g., generalized anxiety disorder vs. specific phobia). Further preclinical 

and clinical research is needed to determine the extent to which many of these findings 

generalize to adolescents and young adults, and to explore discrepancies between preclinical 

and clinical studies of CBD’s effects on anxiety disorders in adolescents and young adults.

Implications for Research and Clinical Practice

Further preclinical and clinical research is needed to clarify the role of CBD in adolescent 

and young adult depressive and anxiety disorders. The small amount of existing preclinical 

research on the effects of CBD on depressive-like behaviors in adolescent and young 

adult animals is mostly inconsistent and varies based on sex, early life stress, duration of 

CBD use, and experimental paradigm (Bis-Humbert et al., 2020; Bis-Humbert et al., 2021; 

Ledesma-Corvi et al., 2022). Clinical research on CBD use in adolescent and young adult 

depression is also lacking. Further research is necessary to clarify the acute and non-acute 

effects of CBD on depressive-like behaviors among adolescents and young adults, both 
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preclinically and clinically, and to evaluate possible sex differences in CBD’s effects among 

this population.

Similarly, more preclinical and clinical research is necessary to clarify the role of CBD 

in adolescent and young adult anxiety disorders. Currently, there are notable discrepancies 

between preclinical and clinical research on the anxiolytic effects of CBD in adolescence 

and young adulthood. Thus, future preclinical research may aim to model more types 

of anxiety disorders and to further elucidate the neurobiological mechanisms of action 

underlying any observed effects. Preliminary clinical research suggests that CBD is 

beneficial in reducing symptoms of anxiety disorders, particularly SAD (Bergamaschi et 

al., 2011; Berger et al., 2022; Crippa et al., 2011; Masataka, 2019). However, more research 

is needed to replicate these findings in larger samples. Additionally, further research is 

needed to evaluate the effectiveness of CBD in comparison to (and in conjunction with) 

existing evidence-based treatments for anxiety disorders, such as pharmacotherapy and 

cognitive behavioral therapy, among adolescents and young adults. Both preclinical and 

clinical research on possible sex/gender differences in CBD’s effects among adolescents 

and young adults is also needed. Thus, although the preliminary evidence for CBD in the 

treatment of anxiety disorders is promising, additional research is needed to expand these 

findings and account for discrepancies with preclinical research.

Additionally, there is a notable lack of research on the long-term effects of CBD use in 

adolescence and young adulthood. The long-term effects of CBD are particularly important 

to understand given that adolescent cannabis use has been linked to an increased risk for 

onset of depression and higher depression symptoms (Botsford et al., 2020; Medina et al., 

2007; Schoeler et al., 2018). Similarly, cannabis use has been prospectively associated with 

anxiety symptoms (Kedzior & Laeber, 2014) and increased prevalence of SAD (National 

Academies of Sciences, 2017). It is unclear what components of cannabis (e.g., CBD, 

THC) account for these relationships. Further, commercial CBD products may contain THC 

(Dubrow et al., 2021). Thus, it is unknown if adolescent and young adult CBD use could 

actually worsen symptoms of anxiety disorders and depression over time.

Furthermore, preliminary evidence suggests that it may be harmful to combine CBD 

with pharmacotherapy for depression and anxiety disorders. Selective serotonin reuptake 

inhibitors (SSRIs) are considered first-line pharmacological treatments for depression and 

anxiety disorders (Dobson et al., 2019; Locher et al., 2017). CBD inhibits some CYP450 

enzymes, which metabolize SSRIs including sertraline, fluoxetine, citalopram, escitalopram, 

and mirtazapine (Anderson et al., 2021; Vaughn et al., 2021). Pharmacokinetic modelling 

suggests that CBD alters the clearance of these medications, potentially altering efficacy 

or increasing the risk of side effects. At a low dose of CBD, models estimated increased 

half-lives and plasma concentrations of sertraline and escitalopram (Vaugn et al., 2021). 

In vitro, CBD mildly inhibited metabolism of mirtazapine, sertraline, and fluoxetine 

and strongly inhibited metabolism of escitalopram and citalopram, suggesting that there 

is a risk of increased side effects or altered efficacy if CBD is used alongside these 

medications (Anderson et al., 2021). Additionally, trials in which CBD was administered 

to adolescents and young adults with anxiety disorders have found significant increases in 

plasma concentrations of SSRIs and higher likelihood of adverse events in those taking 
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SSRIs (Anderson et al., 2021; Berger et al., 2022). These findings suggest that CBD 

products should not be used by adolescents and young adults receiving SSRIs. Those who 

do use CBD products while receiving pharmacotherapy should be closely monitored. Further 

clinical research, with larger samples, is needed to clarify the effect of CBD on SSRI 

pharmacokinetics.

At this time, there is not sufficient evidence to justify CBD as a treatment for 

depression or anxiety disorders in adolescence or young adulthood. The concerns regarding 

pharmacokinetic interactions between CBD and antidepressant/antianxiety medications 

suggest that CBD use should be discouraged among adolescents and young adults 

receiving pharmacotherapy for depression or anxiety disorders. Adolescents and young 

adults reporting CBD use to alleviate depressive or anxious symptoms may benefit from 

psychoeducation regarding the low evidence for this use. In sum, further research is needed 

to clarify inconsistent findings regarding CBD use for depression and to expand findings 

regarding CBD use for anxiety disorders in adolescents and young adults. Clinically, 

adolescents and young adults with depression and anxiety disorders should be cautioned 

against CBD use to treat these conditions.

Limitations

This systematic review is limited by several factors. The small number of studies identified 

prohibited quantitative synthesis across studies, which limited this paper’s ability to draw 

broad conclusions about CBD’s effects. While the review’s focus on adolescence and young 

adulthood was intentional with the goal of examining CBD use in a specific developmental 

stage, this also limited the number of studies that could be included in the present results.

Conclusions

Although CBD products may be marketed for the treatment of depression and anxiety 

disorders, very little research has examined the efficacy and safety of CBD for these 

disorders in adolescents and young adults. At this time, there is not sufficient evidence 

to support the use of CBD to treat depression or anxiety disorders in adolescents and young 

adults. Preclinical research suggests that acute CBD may reduce depression-like behaviors 

in male rats not exposed to early life stress (Ledesma-Corvi et al., 2022). However, findings 

regarding repeated and non-acute CBD administration and rats exposed to early life stress 

have been mixed (Bis-Humbert et al., 2020, 2021). Further, there is a lack of clinical 

research examining the use of CBD in adolescents and young adults with depression. With 

regard to anxiety disorders, preclinical and clinical findings are conflicting. The limited 

number of preclinical studies examining this topic have found no anxiolytic effects of 

CBD in adolescents and young adults (Bis-Humbert et al., 2020; Kaplan et al., 2021; 

Kasten et al., 2019; Murphy et al., 2017). On the contrary, preliminary clinical evidence 

suggests that CBD may reduce anxiety symptoms in adolescents and young adults with 

social anxiety disorder and other anxiety disorders (Bergamaschi et al., 2011; Berger et 

al., 2022; Crippa et al., 2011; Masataka, 2019). Overall, the preclinical effects of CBD on 

depression-like behaviors appear to differ based on sex, early life stress, and duration of 

CBD administration; additionally, there is some Level 2-3 evidence that CBD may reduce 

symptoms of anxiety disorders clinically.
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In addition to the relative lack of research examining CBD’s antidepressant and anxiolytic 

effects in adolescents and young adults, several factors suggest that CBD use in this 

population may be harmful. Of note, the concentrations of cannabinoids in CBD products 

sold in the US may be inaccurate (Dubrow et al., 2021). Thus, individuals purchasing 

these products risk inadvertently ingesting more CBD than intended and/or THC, which 

may negatively impact depression and anxiety symptoms (Botsford et al., 2020; Medina 

et al., 2017; Schoeler et al., 2018; Kedzior & Laeber, 2014; National Academies of 

Sciences, 2017). Further, pharmacokinetic research suggests that concurrent use of CBD and 

antidepressant/antianxiety medication may lead to increased side effects or reduced efficacy 

of these medications (Anderson et al., 2021; Berger et al., 2022). Taken together with the 

low number of existing studies, this suggests that CBD use among adolescents and young 

adults with depression and anxiety disorders may be harmful.

Further preclinical and clinical research is necessary to elucidate the role of CBD in 

adolescent and young adult depression and anxiety disorders. Future research should further 

examine sex and gender differences, the role of early life stress, and differences in acute 

and non-acute administration with regard to the antidepressant effects of CBD. Additional 

research examining the effect of CBD in anxiety disorders other than social anxiety disorder 

is also necessary. Finally, more research is needed to understand the neurobiological 

mechanisms underlying any observed effects of CBD in these disorders. In sum, additional 

preclinical and clinical research is needed to determine the effects and mechanisms of action 

of CBD in adolescents and young adults with depression and anxiety disorders.

Funding:

RKD, NAC, and JB were supported by the National Institute on Drug Abuse (NIDA; K23DA048132, PI: NAC; 
F31DA057064, PI: JB). JB was also supported by the National Institute on Alcohol Abuse and Alcoholism 
(NIAAA: T32AA026577, PI: Pandey). GP was in part supported by NIAAA grant P50 AA022538 (Pinna, pilot 
project). Contents are solely the responsibility of the authors and do not necessarily represent the official views of 
NIDA or the National Institutes of Health. RD was supported by grant number T32CA057699 from the National 
Cancer Institute; contents are solely the responsibility of the authors and do not necessarily represent the official 
views of the National Cancer Institute.

CONFLICT OF INTEREST

NAC, RKD, and JB have no conflicts of interest to report. GP is a paid consultant to PureTech Health (Boston, MA, 
USA), GABA Therapeutics, and NeuroTrauma Sciences (Alpharetta, GA, USA). He has two patent applications, 
one on N-palmitoylethanolamine (PEA) and peroxisome proliferator-activated receptor alpha (PPAR-α) agonists 
US20180369171A1, pending, and one on allopregnanolone analogs in the treatment of neuropsychiatric disorders 
(US11266663B2, granted on March 8, 2022).

LIST OF ABBREVIATIONS

2-AG 2-arachidonoylglycerol

AEA anandamide; N-arachidonoyl-ethanolamine

CBD Cannabidiol

CB1 Cannabinoid receptor 1

CB2 Cannabinoid receptor 2
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EPM Elevated plus maze

FDA Food and Drug Administration

FST Forced swim test

GPCR g protein-coupled receptor

PPAR peroxisome proliferator activated receptor

SAD Social anxiety disorder

THC Δ9-tetrahydrocannabinol
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Figure 1. 
PRISMA 2020 flow diagram of studies identified for inclusion in the systematic review.
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