
Posting of this PDF is not permitted.  |  For reprints or permissions, contact  
permissions@psychiatrist.com.  |  © 2024 Physicians Postgraduate Press, Inc.

J Clin Psychiatry 85:1, March 2024  |  Psychiatrist.com e1

Review Article

A Systematic Review of the Clinical 
Effects of Cannabis and Cannabinoids in 
Posttraumatic Stress Disorder Symptoms 
and Symptom Clusters
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Abstract
Objective: Given the high rate of 
comorbid posttraumatic stress disorder 
(PTSD) and cannabis use, it is critical 
that further research be conducted to 
address the associated benefits and risks 
of cannabis use in this population. This 
systematic review evaluated evidence on 
the effects of cannabis and cannabinoids 
on PTSD symptoms and PTSD clusters.

Data Sources: A systematic search 
of PubMed, PsycINFO, and EMBASE 
databases was performed using terms 
related to cannabis, cannabinoids, 
and PTSD. Peer-reviewed studies 
available online in English and 
published from January 1990 through 
February 2023 were considered.

Study Selection: Included studies 
were experimental or observational 

in design, were conducted in 
cannabis-using patients with PTSD, 
used validated measures of PTSD, 
and were published in English.

Data Extraction: Extracted information 
included study aims, study design, 
sample size and sex, comparator 
group, cannabis-related characteristics, 
psychometric instruments, and relevant 
clinical findings regarding overall PTSD 
symptoms and cluster symptoms.

Results: Fourteen studies were included, 
3 in a comorbid PTSD and cannabis use 
disorder (CUD) sample and 11 in a non-
CUD sample. Of the 10 studies examining 
overall PTSD symptoms in a non-CUD 
sample, 5 suggested benefits associated 
with cannabis use and 5 suggested no 
effect or worsening of symptoms. Four 
studies reported benefits of cannabis 

for cluster B- and E-related symptoms 
in a non-CUD sample. All 3 studies in 
cannabis-using patients with a comorbid 
PTSD and CUD diagnosis reported risks 
for worsening of overall symptoms.

Conclusions: This review did not find 
major benefits of cannabinoids in 
improving overall PTSD symptoms. 
Some benefits with regard to cluster B 
and E symptoms were observed. Some 
risks with regard to worsening suicidal 
ideation and violent behavior were also 
reported. Individuals with a comorbid 
CUD diagnosis may be at greater risk 
for negative cannabis-related PTSD 
outcomes. More experimental studies are 
needed to determine the causal effects 
of cannabis and cannabinoids in PTSD.

J Clin Psychiatry 2024;85(1):23r14862

Author affiliations are listed at the end of this article.

Posttraumatic stress disorder (PTSD) is a chronic 
and often debilitating psychiatric disorder that 
can develop after witnessing or experiencing an 

adverse life event. Epidemiologic studies estimate the 
lifetime prevalence of PTSD to be from 6.1% to 9.2%,1,2 
with 1-year prevalence rates of 3.5 to 4.7%.1–3 Given 
its high prevalence relative to other serious psychiatric 
disorders like schizophrenia4 and bipolar disorder,5 PTSD 
has a strong impact on both society and the individual, 
with studies reporting significant associations with 
suicidal behavior,6 impaired quality of life,7 medical 
comorbidities,8 and substance use disorders.9

According to the latest version of the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition, 

Text Revision (DSM-5-TR),10 PTSD is characterized by 
at least 1 traumatic event that serves as the basis for the 
following 4 symptom clusters: intrusion or reexperiencing 
of trauma (cluster B), avoidance of trauma cues (cluster 
C), negative alterations in affect and cognition (cluster 
D), and hyperarousal and reactivity (cluster E).

Treatment for PTSD typically involves a combination 
of pharmacologic and psychological interventions. 
Among the pharmacologic options, evidence is strongest 
for selective serotonin reuptake inhibitors (SSRIs) like 
sertraline and paroxetine.11 Psychological treatment 
typically involves trauma-focused interventions, where 
patients confront distressing memories and thoughts 
associated with the traumatic event. Some common 
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trauma-focused interventions include cognitive processing 
therapy and prolonged exposure.12 Unfortunately, the 
effectiveness of these interventions is limited, with 
around 40% of individuals not responding well to 
SSRIs11 and high dropout rates due to low tolerability 
and potential worsening of existing symptoms after 
addressing the traumatic event in therapy.12

Cannabis, Cannabinoids, and PTSD
In recent years there has been increasing interest 

in targeting the endogenous cannabinoid system 
(eCS) with exogenous cannabinoids such as Δ9-
tetrahydrocannabinol (THC) and cannabidiol (CBD) for 
mental health disorders like PTSD. The rationale behind 
targeting the eCS comes from several lines of research 
that suggests it plays a role in the pathophysiology of 
PTSD due to its involvement in the stress response, 
emotional memories, and fear extinction.13–15 Previous 
studies in mice have shown basal cannabinoid 1 (CB1) 
receptor activation plays a role in regulating fear-related 
behavior, the stress response, impairing the retrieval of 
aversive memories, and enhancing their extinction.16–21 
Using cannabinoids that agonize CB1 receptors, like 
dronabinol and THC, may provide some benefits in PTSD 
where patients present with dysregulated fear and stress 
responses and elevated CB1 receptor availability.22

There are greater rates of cannabis use and cannabis use 
disorder (CUD) among those with PTSD. Approximately 
28.2% of people with lifetime PTSD report past-year 
cannabis use,23 and 9.2% have a comorbid CUD diagnosis,24 
nearly 3 and 4 times the rates of those without PTSD, 
respectively. In view of the high prevalence of cannabis 
use in individuals with PTSD, the need to compile 
evidence identifying the benefits and risks associated 
with cannabinoid use in this population is warranted. 
This systematic review examines and evaluates published 
evidence from experimental and observational studies 
that report on cannabis and cannabinoid use and PTSD. 
We sought to address the following aims: (1) to determine 
the effects of cannabinoid use (both short- and long-

term) on overall PTSD symptoms and (2) to determine 
the effects of cannabinoid use (both short- and long-
term) on PTSD cluster-related symptoms. In this paper, 
cluster-related symptoms consisted of cluster scores and 
conceptually related symptoms. For instance, cluster 
B is concerned with symptoms related to intrusion or 
reexperiencing of trauma, like nightmares. We were 
interested in examining the effects of cannabis and 
cannabinoids on overall symptoms (eg, through cluster 
scores) and individual cluster symptoms (eg, nightmares).

MATERIALS AND METHODS

Search Strategy and Selection Criteria
This systematic review was conducted in accordance 

with the guidelines for reporting of systematic reviews and 
meta-analyses (PRISMA).25 Searches were performed in 
February 2023 using PubMed, PsycINFO, and EMBASE databases. 
All original, peer-reviewed studies available online in the 
English language between January 1990 through the end 
of February 2023 were considered. The following keywords 
were searched and adapted to each database to find 
appropriate articles: “posttraumatic stress disorder” AND 
“cannabis” OR “tetrahydrocannabinol” OR “cannabidiol” 
OR “marijuana” OR “cannabinoid” OR “nabilone” OR 
“dronabinol” OR “nabiximol” OR “medical marijuana” 
OR “synthetic cannabinoid.” Filters were applied to 
automatically remove reviews from our results. Citation 
lists of relevant studies and reviews were also searched. 
Eligible papers were extracted using the following 
inclusion criteria: (1) original studies with experimental, 
cross-sectional, case-series, or cohort designs; (2) 
studies in adults 18 years and older with a diagnosis 
of PTSD as defined by the DSM and/or International 
Classification of Diseases (ICD); (3) studies in adults 
that report using cannabis (eg, medically, recreationally, 
etc); and (4) studies using validated measures to assess 
PTSD symptom changes. The exclusion criteria were 
as follows: (1) articles not published in English; (2) 
review papers, letters or editorials, meta-analyses, gray 
literature, opinion pieces or commentaries, and conference 
abstracts or posters; and (3) studies conducted in 
animals. In the absence of randomized controlled trials 
(RCTs), the next best available levels of evidence (eg, 
case series and observational studies) were included.

Data Extraction
All studies generated from the search were uploaded 

to Covidence, and duplicate studies were automatically 
removed. Title and abstract screening as well as full text 
review were conducted by 2 independent reviewers (J.D.R. 
and C.P.). All discrepancies were settled by discussion and 
resolved by mutual consent and/or discussion with the 
senior author (A.N.H.). Data were extracted independently 
by 2 reviewers (J.D.R. and C.P.) and reviewed with the 
study team. The extracted variables included (1) study 

Clinical Points
• Cannabis use in patients with PTSD is common, 

but there is lack of consensus about the efficacy of 
cannabis for overall PTSD symptoms and symptom 
clusters.

• In patients without cannabis use disorder, only 50% 
of studies suggested that cannabinoids may benefit 
overall PTSD symptoms. In patients with cannabis use 
disorder, 100% of studies suggested that cannabis may 
contribute to worsening of overall PTSD symptoms.

• Cannabinoids may provide targeted advantages for 
cluster B symptoms, such as nightmares, as well as 
cluster E symptoms, such as sleep disturbances.

mailto:permissions%40psychiatrist.com?subject=


Posting of this PDF is not permitted. | For reprints or permissions, contact  
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.

J Clin Psychiatry 85:1, March 2024  |  Psychiatrist.com e3

Clinical Effects of Cannabis in PTSD

aims, (2) study design, (3) sample characteristics, (4) 
comparator group, (5) type of cannabinoid used, (6) dosage 
and route of administration, (7) assessment measures, and 
(8) clinical findings. We were also interested in determining 
if the therapeutic potential of cannabis was associated with 
certain symptoms from clusters B, C, D, or E. Since most 
studies did not share subtotal cluster scores, symptoms 
that were related to the corresponding cluster and assessed 
with validated measures were included where appropriate. 
The inclusion of a meta-analysis was considered; however, 
there was great variability in study design, making it 
challenging to synthesize our results using a meta-analysis.

Risk of Bias Assessment
Risk of bias (RoB) assessments were performed 

independently by J.D.R. Four tools, dependent on the 
study design, were used: Cochrane’s RoB tool for non-
randomized studies of interventions (RoBINS-I),26 
Cochrane’s RoB tool for crossover trials (RoB-2),27 the 
Newcastle-Ottawa Scale (NOS) for cohort studies,28 
and the Joanna Briggs Institute (JBI) critical appraisal 
checklist for case series.29 The ROBINS-I tool assesses 
RoB across 7 domains, including baseline and time-
varying confounding, participant selection, intervention 
classification, cointervention, missing data, outcome 
measurement, and selective reporting bias. Each domain 
and the overall RoB is rated as having low, moderate 
serious, critical, or unclear RoB.26 Cochrane’s RoB-
2 for crossover trials assesses RoB similarly, except 
across 6 domains, including the randomization process, 
period and carryover effects, deviations from intended 
intervention, missing data, outcome measurement, and 
selective reporting bias.27 Each domain and overall RoB 
is rated as having low risk, some concerns, or high RoB. 
The NOS allows a maximum score of 9 and assesses 
RoB across 3 domains: (1) selection of study groups, 
(2) comparability of groups, and (3) ascertainment of 
outcomes. Scores from 7 to 9 are considered high quality, 
4 to 6 are considered high RoB, and 0 to 3 are considered 
very high RoB.28 The JBI checklist assesses the quality and 
reporting of case series based on 10 criteria such as the 
complete inclusion of participants, appropriateness of the 
statistical analysis used, and if outcomes were measured 
in a valid and reliable way.29 Here, study quality is rated 
from 0 to 10, and higher scores indicate higher quality.

RESULTS

Study Characteristics
The PRISMA flowchart for the article selection 

process is shown in Figure 1. The search yielded a total 
of 3,083 studies. Of these studies, 443 duplicates were 
removed, and 2,640 titles and abstracts were screened 
and 2,549 were excluded. The screen left 91 articles for 
full-text review. After reviewing full texts, 77 additional 
articles were excluded with specified reasons. The main 

reasons for exclusion were ineligible outcomes (n = 45) 
and ineligible study designs (n = 31). Examples of studies 
that were excluded due to ineligible outcomes or ineligible 
study designs were those that did not examine validated 
measures of PTSD over time and narrative reviews, 
respectively. A total of 14 studies met eligibility criteria.

The included studies had a total of 5,126 participants. 
Most studies (n = 8) adopted a longitudinal design, 5 with 
a control group and 3 without a control group, while the 
remaining studies were retrospective (n = 4) or RCTs (n = 2) 
(see Table 1 for details). In over half of the studies (n = 9), 
cannabis was patient-administered, and the exact type of 
cannabinoid was unknown, while other studies specifically 
examined oral nabilone (n = 2), oral THC (n = 1), oral CBD 
(n = 1), and various concentrations of smoked cannabis 
(n = 1). The cannabinoid dosage, regimen, and route of 
administration varied and were mostly unreported (n = 9). 
A small number of studies (n = 3) examined the effects of 
cannabis and cannabinoids in patients with comorbid PTSD 
and CUD. Six, 5, 4, and 7 studies reported on cluster B-, 
C-, D-, and E-related findings in a non-CUD sample, while 
1, 1, 2, and 2 studies reported on cluster B-, C-, D-, and 
E-related findings in a CUD sample (see Table 2 for details).

Risk of Bias
A summary of RoB is outlined in Table 1. Of the 2 

crossover RCTs, 1 displayed a low RoB while the other 
raised some concerns regarding the randomization 
process and selection of the reported results. Three 
observational studies assessed using the RoBINS-I had 
serious RoB, especially with respect to confounding, 
selection of participants in the study, and measurement 
of PTSD outcomes. Of the 7 cohort studies, 6 
demonstrated a high RoB, with scores ranging from 
4 to 6 on the NOS, and 1 was considered high quality, 
with a score of 7 on the NOS. Both case series scored 
70% on the JBI, suggesting medium quality.

Effects of Cannabinoids  
on Overall PTSD Severity

Non-CUD sample. Five studies, retrospective (n = 3) 
and longitudinal (n = 2) in design, suggested improvements 
in overall PTSD symptoms with cannabinoids.30–34 A 
yearlong study examining PTSD symptoms every 3 months 
in cannabis-using and non–cannabis-using patients with 
PTSD reported significantly greater rates of PTSD symptom 
severity decline over time in cannabis users compared to 
non-users. Cannabis-using patients with PTSD were also 
2.57 times more likely to not meet criteria for PTSD by 
the end of the study period, compared to non–cannabis-
using PTSD patients.30 In a retrospective chart review, 
Cameron et al31 examined the efficacy of oral nabilone 
in patients at a correctional facility that treated male 
inmates with serious mental illness. While patients with 
varying comorbid diagnoses were included, approximately 
90% of the study population were diagnosed with PTSD. 
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Figure 1. 
PRISMA Flow Diagram for Systematic Reviews
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Patients were prescribed oral nabilone at varying doses, 
and analyses revealed significant decreases in PTSD 
symptom severity, through the PTSD Checklist—Civilian 
Version (PCL-C), from pre-treatment to posttreatment. 
In a retrospective case series, researchers analyzed the 
effects of 8 weeks of oral CBD given once or twice a day 
on a flexible dosing regimen. Ninety-one percent of 
patients reported decreases in PTSD symptoms after 4 
weeks, and 73% of patients reported further decreases 
in PTSD symptoms 4 weeks after follow-up (week 8). 
Decreases in mean PTSD symptoms, through the PCL-5, 
from baseline to week 8, but not week 4, were statistically 
significant.32 Additionally, results from a retrospective 
chart review of patients who previously applied to the 
New Mexico Medical Cannabis Program suggested 
significant reductions in total Clinician-Administered 
PTSD Scale for DSM-IV (CAPS-IV) scores when patients 
were using cannabis compared to when they were not.33 
Lastly, a case series of patients from the UK Medical 
Cannabis Registry followed current/previous cannabis 

users diagnosed with PTSD from baseline to 1-, 3-, and 
6-month follow up. PTSD symptoms were measured using 
the Impact of Events Scale-Revised (IES-R), and analyses 
revealed statistically significant improvements in total 
IES-R scores from baseline to all 3 follow-up periods.34

Two studies, longitudinal and retrospective in design, 
demonstrated negative PTSD outcomes with cannabinoid 
use.35,36 A 12-month study using a latent growth curve 
model to analyze PTSD symptoms in past and current 
military personnel over time found that in those with 
elevated symptoms of PTSD at baseline, more days using 
cannabis predicted increased PTSD symptoms over time.35 
A retrospective study examining the effects of cannabis 
use in veterans at treatment intake and 4 months post-
discharge revealed similar results. Participants were 
divided into 4 groups based on their patterns of cannabis 
use: those who did not use at admission or discharge 
(“never used”); those who used at admission but not post-
discharge (“stoppers”); those who used at admission and 
post-discharge (“continuing users”); and those who started 
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Table 1. 
Characteristics of Included Studies for Review

Reference Aims
Study 

design Sample (%M) Comparator
Cannabinoid 

assessed
Dosage, regimen, and 

route of administration

Psychometric 
instruments used

 Findings RoB scorePTSD
Cannabis 

use
Allan et al, 
201935

To assess the 
interactive effects 
of PTSD symptoms 
and past 30-day 
cannabis use on PTSD 
symptoms in military 
personnel

Longitudinal 
without a 
control group

N = 545 (88.2%) NA Cannabisa NA PCL-M — Interaction between 
PTSD symptoms and 
cannabis use significantly 
predicted increased PTSD 
symptoms

5

Bonn-Miller 
et al, 201340

To understand 
the association 
between a current 
CUD diagnosis and 
changes in PTSD 
symptoms after 
cessation in combat-
exposed military 
veteran patients

Longitudinal 
with a control 
group

N = 260  
(100%)

Combat-exposed 
military veteran 
patients with 
PTSD without a 
CUD diagnosis

Cannabisa NA PCL-M SCID-IV A CUD diagnosis 
is associated with 
significantly lower 
levels of change in 
PTSD symptom severity 
compared to those 
without a CUD diagnosis 
between treatment intake 
and discharge (β = −0.15, 
P < .05)

5

Bonn-Miller 
et al, 202139

To determine the 
effects of various 
concentrations of 
smoked cannabis 
in military veterans 
with PTSD

Double-blind 
randomized, 
crossover 
control trial

N = 80 (90%);
n = 76 in stage 
1; n = 74 
re-randomized in 
stage 2

Various treatment 
groups

Cannabisa Smoked (high THC [12% 
THC and < 0.05% CBD]; 
high CBD [11% CBD and 
0.50% THC]; THC+CBD 
[~7.9% THC and 8.1% 
CBD]); placebo (< 0.03% 
THC and < 0.01% CBD) (ad 
libitum use up to 1.8 g/d)

CAPS-5 — All groups (including 
placebo) saw a 
significant within-subject 
reduction in total 
CAPS-5 severity scores 
from baseline to stage 
1 endpoint; however, 
no significant group 
differences were found 
(F3,73 = 1.85, P = .15). 
Significant between-
group differences in 
total severity scores 
were found in stage 2 
(F2,64 = 6.92, P < .01)
between participants 
in the high THC and 
THC+CBD group and 
between those in the high 
CBD and THC+CBD groups

Low

Bonn-Miller 
et al, 202230

To assess PTSD 
symptoms and 
functioning in 
cannabis users vs 
non–cannabis users 
with PTSD over 1 year

Longitudinal 
with a control 
group

N = 150 (73%) Individuals with 
PTSD who do not 
use cannabis

Cannabisa NA CAPS-5 — Decrease in symptom 
severity overtime in 
cannabis users compared 
to controls (P = .02); 
cannabis users were 2.57 
times more likely to no 
longer meet criteria for 
PTSD at the end of the 
study observation period, 
compared to controls 
(P = .03)

8

Cameron et 
al, 201431

To assess the efficacy 
of nabilone for PTSD-
related insomnia and 
nightmares in adult 
male offenders

Retrospective 
chart review

N = 104 (100% ) NA Nabilone Oral (varying, mean initial 
dose of 1.4 mg daily 
and mean final dose of 
4.0 mg)

PCL-C SCID; ASI PCL-C scores decreased 
significantly from 
pre- to post-treatment 
(pre-treatment: mean, 
54.7 [SD, 13.0]; post-
treatment: mean, 38.8 
[SD, 7.1]; t57 = 10.2, 
P = .001)

Serious

(continued)
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Table 1 (continued).

Reference Aims
Study 

design Sample (%M) Comparator
Cannabinoid 

assessed
Dosage, regimen, and 

route of administration

Psychometric 
instruments used

 Findings RoB scorePTSD
Cannabis 

use
Elms et al, 
201932

To assess the effects 
of CBD on PTSD 
symptom severity

Retrospective 
case series

N = 11 (27%) NA CBD Oral (open-label, flexible 
dosing regimen, taken 
once or twice a day 
depending on symptom 
severity, mean initial 
dose of 33.18 mg, mean 
week 8 dose of 48.64 mg)

PCL-5 — After 4 weeks, 91% 
of patients reported 
a decrease in PTSD 
symptoms; after 8 weeks, 
73% of patients reported 
a further decrease 
in PTSD symptoms 
and 27% of patients 
reported worsening PTSD 
symptoms

70%

Greer et al, 
201433

To understand the 
association between 
cannabis use and 
PTSD symptoms 
overtime in patients 
who applied to the 
New Mexico Medical 
Cannabis Program

Retrospective 
chart review

N = 80 (NA) Individuals with 
PTSD who do not 
use cannabis

Cannabisa NA CAPS for 
DSM-IV

— Significant reduction 
of total CAPS-IV scores 
(F1,79 = 1,119.55, 
P < .0001) during the 
cannabis condition 
(22.5 ± 16.9) compared to 
the no-cannabis condition 
(98.8 ± 17.6)

Serious

Jetly et al, 
201543

To determine 
the efficacy of 
nabilone in reducing 
frequency, intensity 
of nightmares in 
military personnel 
with PTSD

Double-blind 
randomized, 
crossover, 
control trial

N = 10 (100%) Matching 
placebo, waitlist 
control

Nabilone Oral (initial dose 0.5 mg; 
titrated up to 3 mg, taken 
once per day)

CAPS for 
DSM-IV

— Nabilone associated 
with significant mean 
reduction in nightmares; 
nabilone: −3.6 ± 2.4; 
placebo: −1.0 ± 2.1 
(P = .03)

Some 
concerns

Johnson et 
al, 201637

To understand the 
association between 
cannabis use and 
PTSD symptoms in 
veterans

Longitudinal 
with a 
matched 
control group

N = 700 (91%) Individuals with 
presumptive PTSD 
who do not use 
cannabis

Cannabisa NA PCL-C ASSIST No significant differences 
in mean PCL-C scores 
between cases and 
controls

5

Livingston et 
al, 202241

To explore the long-
term PTSD outcomes 
in veterans following 
a CUD diagnosis

Longitudinal 
with a control 
group

N = 115 (60.9%) Veterans with 
PTSD without 
a prior CUD 
diagnosis

Cannabisa NA PCL-C, 
PCL-5

ICD-9 Individuals with CUD 
exhibited higher symptom 
severity at baseline and 
overtime, as well as a 
lower rate of symptom 
improvement over time

7

Manhapra et 
al, 201542

Treatment outcomes 
for veterans with CUD 
and PTSD

Longitudinal 
with a control 
group

N = 623 (95.8%) Abstinent vs 
non-abstinent 
veterans with 
marijuana use

Cannabisa NA MISS-SF — The cannabis abstinent 
group showed 
significantly greater 
improvements in changes 
of PTSD score

4

Pillai et al, 
202234

To assess the 
relationship between 
cannabis-based 
medicinal products 
and improvements 
in PTSD

Longitudinal 
case series 
without a 
control group

N = 162 (59.8%) NA Cannabisa NA IES-R Previous 
cannabis 
status; 
gram years

Significant improvements 
in PTSD symptoms from 
baseline to 1-, 3-, and 
6-month follow-up

70%

Roitman et 
al, 201438

To determine the 
tolerance and 
safety of oral THC 
administration in 
individuals with PTSD

Longitudinal 
without a 
control group

N = 10 (70%) NA THC extract 10 mg (5 mg twice a day) CAPS for 
DSM-IV

— Decrease in average 
CAPS scores from start 
to end of treatment; 
however, results were not 
statistically significant

Serious

Wilkinson et 
al, 201536

To understand the 
association between 
marijuana use and 
PTSD symptom 
severity

Retrospective 
cohort

N = 2,276 (96.7%) Individuals that 
have stopped 
using, continued 
using, started 
using, and are not 
using cannabis

Cannabisa NA MISS-SF — Cannabis use was 
positively associated 
with worse outcomes in 
PTSD symptom severity 
(P < .01) compared to 
cannabis-stoppers and 
non-users

4

aExact cannabinoid is unknown and could, for example, be a mix of THC and CBD; however, this was not clearly stated by the authors.
Abbreviations: ASI = Addiction Severity Index, ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test, CAPS for DSM-IV = Clinician-Administered PTSD Scale for DSM-IV, CAPS-

5 = Clinician-Administered PTSD Scale for DSM-5, CBD = cannabidiol, CUD = cannabis use disorder, ICD-9 = International Classification of Diseases, Ninth Revision, IES-R = Impact of Events Scale-
Revised, M = male, MISS-SF = Mississippi Scale for Combat-Related PTSD-Short Form, NA = not available, PCL-5 = PTSD Checklist for DSM-5, PCL-C = PTSD Checklist—Civilian Version, PCL-M = PTSD 
Checklist—Military Version, PTSD = posttraumatic stress disorder, RoB = risk of bias, SCID = Structured Clinical Interview for DSM Disorders, THC = Δ9-tetrahydrocannabinol.
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Table 2. 
Cluster B, C, D, and E Findings
Reference Findings Psychometric instruments used
Cluster B
Bonn-Miller et al, 201340 No significant relationship between a CUD diagnosis and changes in reexperiencing symptoms between treatment intake and discharge compared to 

those without a CUD diagnosis; a CUD diagnosis was not significantly predictive of PTSD reexperiencing symptoms
PCL-M

Bonn-Miller et al, 202139 No significant difference between groups in mean change of intrusion symptoms in stages 1 (F3,73 = 1.58, P = .20) or 2 (F2,64 = 2.80, P = .07) CAPS-5
Bonn-Miller et al, 202230 The rate of change in intrusive thoughts failed to reach significance in cannabis users compared to controls CAPS-5
Greer et al, 201433 In patients using cannabis, criterion B decreased from 29.5 ± 6.4 to 7.3 ± 5.9 (F1,79 = 734.98, P < .0001) CAPS for DSM-IV
Jetly et al, 201543 Significant difference in mean reduction in frequency and intensity of recurring and distressing dreams (nabilone: −3.6 ± 2.4, placebo: −1.0 ± 2.1, 

P = .03)
CAPS for DSM-IV recurrent 
distressing dreams item

Pillai et al, 202234 Statistically significant association between initiation of cannabis-based medicinal products and improvements in intrusion scores from baseline to 1-, 
3-, and 6-month follow-up (P < .0050)

IES-R intrusions

Roitman et al, 201438 No statistically significant difference in intrusion symptoms; statistically significant decreases in frequency of nightmares (P < .04) and impairment 
attributed to nightmares (P < .002) from start to end of the trial

CAPS for DSM-IV, NES, NFQ

Cluster C
Bonn-Miller et al, 201340 Individuals with a CUD diagnosis reported lower levels of change in avoidance-numbing scores between treatment intake and discharge compared 

to those without a CUD diagnosis; a CUD diagnosis was significantly predictive of lower levels of change in avoidance-numbing symptoms between 
treatment intake and discharge

PCL-M

Bonn-Miller et al, 202139 No significant difference between groups in mean change of avoidance symptoms in stage 1 (F3,73 = 1.06, P = .37); significant difference in mean 
change between groups that received high CBD and THC+CBD (F2,64 = 4.95, P = .01) in stage 2

CAPS-5

Bonn-Miller et al, 202230 While the rate of change in avoidance scores failed to reach significance in cannabis users compared to controls, there was a trend for group 
differences

CAPS-5

Greer et al, 201433 In patients using cannabis, criterion C decreased from 38.2 ± 8.4 to 8.7 ± 8.0 (F1,79 = 783.73, P < .0001) CAPS for DSM-IV
Pillai et al, 202234 A statistically significant association between initiation of cannabis-based medicinal products and improvements in avoidance scores from baseline to 

1-, 3-, and 6-month follow-up (P < .0050)
IES-R avoidance

Roitman et al, 201438 No statistical difference in arousal score from start to end of the trial (P > .5) CAPS for DSM-IV
Cluster D
Allan et al, 201935 In individuals with elevated PTSD symptoms at baseline, number of days using cannabis significantly predicted an increased likelihood of suicidal 

behavior; number of days using cannabis significantly predicted an increased likelihood of suicidal ideation after 1 month
C-SSRS

Bonn-Miller et al, 202139 No significant difference between groups in mean change of CAPS-5 D subscale score in stage 1(F3,73 = 2.26, P = .09); no significant differences 
between groups in IDAS general depression scores in stages 1 or 2; significant difference in mean change of CAPS-5 D subscale score (F2,64 = 8.60, 
P < .001) between groups who received high THC and THC+CBD and between those who received high CBD and THC+CBD in stage 2

CAPS-5, IDAS

Bonn-Miller et al, 202230 Rate of change in negative alterations in mood and cognitions failed to reach significance in cannabis users compared to controls CAPS-5
Johnson et al, 201637 Cannabis users had significantly greater levels of suicidal ideation (P < .001) Paykel questionnaire for suicidal 

ideations and attempts
Livingston et al, 202241 No statistically significant changes in depressive symptoms over time in participants with a CUD diagnosis PHQ
Manhapra et al, 201542 Cannabis abstinence was strongly associated with improvements in suicidality scores in participants with a CUD diagnosis MISS-SF suicidality item
Cluster E
Bonn-Miller et al, 201340 Individuals with a CUD diagnosis reported lower levels of change in hyperarousal scores between treatment intake and discharge compared to those 

without a CUD diagnosis; a CUD diagnosis was significantly predictive of lower levels of change in hyperarousal symptom severity between treatment 
intake and discharge

PCL-M

Bonn-Miller et al, 202139 No significant differences between treatment groups in mean change for hyperarousal symptoms in stages 1 (F3,73 = .84, P = .48) or 2  
(F3,73 = .84, P = .48); no significant difference between treatment groups in mean change scores for insomnia symptoms in stages 1  
(F9,219 = 1.20, P = 0.30) or 2 (F6,194 = .38, P = .89)

CAPS-5, ISI

Bonn-Miller et al, 202230 Cannabis users showed a significantly greater rate of decline for hyperarousal symptoms compared to controls; the rate of change of sleep quality and 
insomnia failed to reach significance; cannabis users recorded a lower rate of reduction in NWAK compared to controls

CAPS-5, ISI, PSQI, SOL, SE, WASO, 
NWAK, TST

Greer et al, 201433 In patients using cannabis, hyperarousal symptoms decreased from 31.0 ± 6.2 to 6.6 ± 6.0 (F1,79 = 910.79, P < .0001) CAPS for DSM-IV
Jetly et al, 201543 There were no effects of nabilone on sleep quality and quantity CAPS difficulty falling and staying 

asleep item, sleep diary
Manhapra et al, 201542 Cannabis abstinence was strongly associated with significant improvements in violence scores in individuals with a CUD diagnosis Four-item self-report questionnaire 

from the National Vietnam 
Veterans Readjustment Study

Pillai et al, 202234 A statistically significant association between initiation of cannabis-based medicinal products and improvements in hyperarousal scores from baseline 
to 1-, 3-, and 6-month follow-up (P < .0050); statistically significant improvements in sleep across follow-ups (P < .050)

IES-R hyperarousal, single item 
SQS

Roitman et al, 201438 A statistically significant decrease in symptom severity in PTSD hyperarousal symptoms (P < .02) and sleep quality (P < .05) from start to end of the trial CAPS for DSM-IV, PSQI
Wilkinson et al, 201536 Those who initiated cannabis use after treatment showed significantly higher measures of violent behavior at follow-up than never-users, continuing-

users, and stoppers
Four-item self-report questionnaire 
from the National Vietnam 
Veterans Readjustment Study

Abbreviations: CAPS for DSM-IV = Clinician-Administered PTSD Scale for DSM-IV, CAPS-5 = Clinician-Administered PTSD Scale for DSM-5, C-SSRS = Columbia-Suicide Severity Rating Scale, IDAS = Inventory 
of Depression and Anxiety Symptoms, IES-R = Impact of Events Scale-Revised, ISI = Insomnia Severity Index, MISS-SF = Mississippi Scale for Combat-Related PTSD-Short Form, NES = Nightmare 
Effects Survey, NFQ = Nightmare Frequency Questionnaire, NWAK = number of awakenings, PCL = PTSD Checklist, PCL-M = PTSD Checklist-Military Version, PHQ = Patient Health Questionnaire, 
PSQI = Pittsburgh Sleep Quality Index, PTSD = posttraumatic stress disorder, SE = sleep efficiency, SOL = sleep-onset latency, SQS = Sleep Quality Scale, TST = total sleep time, WASO = wake after sleep 
onset.
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using post-discharge but not at admission (“starters”). The 
study revealed that starting cannabis was associated with 
greater PTSD symptoms at 4-month follow-up compared 
to individuals who never used cannabis. Additionally, those 
who never used cannabis had the lowest PTSD symptoms 
at follow-up, and those who stopped using cannabis during 
treatment saw greater improvements in symptoms.36

The 3 remaining studies, longitudinal (n = 2) and 
experimental (n = 1) in design, suggested no significant 
relationship between cannabinoids and PTSD 
symptoms.37–39 A matched longitudinal study examining 
cannabis use and mental health symptom severity in 
veterans with probable PTSD did not find cannabis use to 
be associated with overall PTSD symptomatology. Upon 
examining patterns of cannabis use within cases, they 
also demonstrated that PCL-C scores were unrelated to 
the odds of daily versus non-daily use.37 In an open-label 
study by Roitman and colleagues,38 patients with chronic 
PTSD received 2.5 mg of oral THC twice daily as add-on 
treatment. Researchers noted decreases in average total 
CAPS scores between pre- and post-treatment; however, 
the results were not statistically significant. Lastly, in stage 
1 of a crossover RCT, researchers tested the effects of 3 
active (high THC [~12% THC and < 0.05% CBD], high CBD 
[~0.50% THC and 11% CBD], THC+CBD [~7.9% THC 
and 8.1% CBD]) and 1 placebo (< 0.03% THC and < 0.01% 
CBD) concentration of smoked cannabis in veterans with 
PTSD. No significant differences in total CAPS-5 symptom 
severity were observed. In stage 2 of the trial, participants 
were re-randomized into 3 active treatment groups (high 
THC, high CBD, THC+CBD), and all treatment groups 
experienced decreases in total PTSD scores; however, 
no significant group differences were detected.39

CUD sample. Three longitudinal studies suggested 
risks of cannabis use in individuals with comorbid 
PTSD and CUD.40–42 A prospective investigation in male 
veterans attending residential treatment examined 
the association between a current CUD diagnosis and 
changes in PTSD symptoms over time after cannabis 
cessation. After accounting for several variables (eg, co-
occurring substance use disorders and trauma severity), 
they found that the presence of a CUD diagnosis was 
significantly predictive of lower levels of change in 
PTSD symptom severity compared to patients without 
a CUD diagnosis.40 A case-control study exploring the 
long-term effects of CUD in veterans found that when 
compared to veterans without a prior CUD diagnosis, 
those with a documented CUD reported higher symptom 
severity at baseline and over time, as evidenced through 
a slower rate of symptom improvement.41 Similarly, 
a study examining treatment outcomes for veterans 
with comorbid PTSD and CUD found significant 
differences in the change of symptom scores, where the 
cannabis-abstinent group showed greater improvements 
relative to the non–cannabis-abstinent group.42

Effects of Cannabinoids  
on Cluster B–Related Symptoms

Non-CUD sample. Six studies, longitudinal (n = 3), 
experimental (n = 2), and retrospective (n = 1) in design, 
reported on the effects of cannabinoids on symptoms 
related to reexperiencing trauma, including nightmares 
and intrusive thoughts and memories.30,33,34,38,39,43 Four of 
these studies reported the effects of cannabis on overall 
reexperiencing scores via the CAPS, PCL-M, and IES. 
Two found benefits of cannabis use, noting significant 
decreases in CAPS-IV cluster B symptoms from no-
cannabis to cannabis-use conditions33 and significant 
improvements in IES-R intrusion scores from baseline 
to 1-, 3-, and 6-month follow-up in patients prescribed 
cannabis-based medicinal products for PTSD.34 The 
remaining 2 studies did not find any significant differences 
between treatment groups or between cannabis users 
and non-users in overall cluster B scores.30,39

Two studies, longitudinal and experimental, 
investigated the impact of cannabinoids on symptoms 
associated with distressing dreams and nightmares. 
Using validated sleep measures like the CAPS-IV 
Recurring and Distressing Dream Score and Nightmare 
Effects Survey (NES), both studies reported associations 
between cannabis use and either cessation or significant 
reductions in nightmares from pre- to post-treatment.38,43

CUD sample. Only 1 longitudinal study examined the 
relationship between a CUD diagnosis and changes in 
cluster B severity. The study concluded that the presence 
of a CUD diagnosis was not significantly predictive of 
reexperiencing symptoms as measured by the PCL-M.40

Effects of Cannabinoids on  
Cluster C–Related Symptoms

Non-CUD sample. Five studies, longitudinal 
(n = 3), experimental (n = 1), and retrospective (n = 1) 
in design, reported on the effects of cannabinoids on 
symptoms related to avoidance of trauma-related 
thoughts, memories, feelings, and external reminders 
of the traumatic event.31,32,35,40,41 Of these studies, 2 
demonstrated significant benefits of cannabis use. Greer 
and colleagues33 suggested a significant reduction in 
CAPS-IV cluster C score when individuals were using 
cannabis compared to when they were not. Similarly, 
individuals using cannabis-based medicinal products 
for PTSD symptoms reported improvements in IES-R 
avoidance scores from baseline to 1-, 3-, and 6-month 
follow-up.34 Three studies did not report any statistically 
significant differences between treatment groups, from 
pre- to post-treatment or between cannabis-using 
and non–cannabis-using patients with PTSD.30,38,39

CUD sample. One longitudinal study40 highlighted 
the effects of a CUD diagnosis on cluster C symptoms 
and found that individuals with a CUD diagnosis 
reported lower levels of change in PCL-M avoidance-
numbing scores during the course of treatment. They 
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also revealed that the presence of a CUD diagnosis 
was significantly predictive of lower levels of change 
in avoidance-numbing symptoms between treatment 
intake and discharge; however, after splitting the cluster 
into avoidance and numbing, this relationship was 
found to be significant only for numbing symptoms.40

Effects of Cannabinoids on  
Cluster D–Related Symptoms

Non-CUD sample. Four studies, longitudinal (n = 3) 
and experimental (n = 1) in design, reported on the effects 
of cannabinoids on symptoms related to cognition and 
affect, including negative emotional states, distorted 
cognition, and mood.30,35,37,39 Only 2 of these studies 
examined total cluster D scores, which suggested no 
significant differences between active and placebo groups 
and between cannabis-using and non–cannabis-using 
PTSD patients.30,39 The 2 remaining longitudinal studies 
investigating the relationship between cannabis use and 
suicidality in individuals with PTSD suggested cannabis 
use was positively associated with suicidal thoughts and 
behaviors.35,37 A yearlong study examining the interactive 
effects of days using cannabis and PTSD symptoms on 
suicidal ideation and behavior found that in those with 
elevated PTSD symptoms at baseline, the number of 
days using cannabis significantly predicted an increased 
likelihood of suicidal behavior. They also found that the 
number of days using cannabis significantly predicted an 
increased likelihood of suicidal ideation after 1 month.35 
Using the Paykel questionnaire for suicidal ideations and 
attempts, a matched case-control study found that cannabis 
users had significantly greater levels of suicidal ideation 
relative to non–cannabis-using controls with PTSD.37

CUD sample. Two longitudinal studies reported on the 
effects of a CUD diagnosis on depression and suicidality 
in veterans with PTSD. Veterans with co-occurring CUD 
reported no significant differences in depression scores 
compared to those without CUD.41 In contrast, 4 months of 
cannabis abstinence was strongly associated with greater 
improvements in suicidality scores in veterans with co-
occurring CUD and PTSD relative to the non–cannabis-
abstinent group with co-occurring CUD and PTSD.42

Effects of Cannabinoids  
on Cluster E–Related Symptoms

Non-CUD sample. Seven studies, longitudinal 
(n = 3), retrospective (n = 2), and experimental (n = 2) 
in design, reported on the effects of cannabinoids 
on symptoms related to hyperarousal and reactivity 
like aggression, problems with concentration, and 
sleep disturbance.30,33,34,36,38,39,43 Five of the 7 studies 
investigated the relationship between cannabis and total 
cluster E scores, with 4 reporting potential benefits with 
cannabis use.30,33,34,38 In a post hoc analysis comparing 
participants with PTSD using dispensary-obtained 
cannabis versus those with PTSD who do not use 

cannabis (control), researchers found that cannabis users 
showed a significantly greater rate of decline for CAPS-5 
hyperarousal symptoms compared to controls.30 In a study 
in patients evaluated for the New Mexico Medical Cannabis 
Program, significant decreases in hyperarousal symptoms 
were found when patients were using cannabis compared 
to when they were not.33 Similarly, individuals using 
cannabis-based medicinal products for PTSD symptoms 
reported improvements in IES-R hyperarousal scores from 
baseline to 1-, 3-, and 6-month follow-up.34 Lastly, in an 
open-label trial with oral THC, a statistically significant 
decrease from pre- to post-treatment in arousal symptoms, 
as measured by the CAPS-IV, was observed.38 One RCT 
reported no significant differences in mean change scores 
between treatment groups in stages 1 or 2 of the trial.39

Six of the 7 studies included measures of either 
insomnia, sleep quality, or sleep quantity through the 
Pittsburgh Sleep Quality Index, Single-Item Sleep Quality 
Scale, Insomnia Severity Index (ISI), and CAPS sleep items. 
Three of these studies reported statistically significant 
improvements in either hours of sleep or sleep quality from 
pre–cannabis treatment to post–cannabis treatment.33,34,38 
The remaining studies found no significant differences in 
mean change ISI scores, or sleep quality and quantity as 
measured by the CAPS difficulty falling and staying asleep 
items with cannabis use.30,39,43 One study that analyzed 
several sleep outcomes found a significant between-group 
difference over time for number of awakenings (NWAK), 
where cannabis-using patients with PTSD demonstrated 
a significantly lower rate of reduction in NWAK relative 
to non–cannabis using patients with PTSD.30

One retrospective study examined the association 
between cannabis use and violence in a sample of veterans 
with PTSD. Using a 4-item self-report questionnaire 
from the National Vietnam Veterans Readjustment 
Study, researchers demonstrated that those who started 
using cannabis post-discharge but not at admission 
(cannabis “starters”) were significantly more likely 
to report violent behaviors relative to never-users, 
continuing-users, and stoppers at follow-up.36

CUD sample. Two longitudinal studies reported on 
the effects of CUD on symptoms related to hyperarousal 
and reactivity in participants with comorbid PTSD and 
CUD. In terms of violence, Manhapra and colleagues42 
found that cannabis abstinence was strongly associated 
with improvements in violence in individuals with 
comorbid CUD and PTSD. Additionally, compared to 
those without a CUD diagnosis, individuals with co-
occurring PTSD and CUD experienced significantly 
lower levels of change in PCL-M hyperarousal 
symptoms between treatment intake and discharge.40

DISCUSSION

Antidepressants and trauma-focused therapy are 
first-line treatments for PTSD. Despite these options, 
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many individuals find that PTSD symptoms persist, 
negatively impacting daily life and contributing to high 
rates of psychiatric and medical comorbidity. In response, 
individuals with PTSD have explored both regulated and 
unregulated use of cannabis to alleviate their symptoms. 
Recognizing the need to compile evidence on the clinical 
effects of cannabinoids in PTSD, this article aims to 
investigate the therapeutic potential of cannabinoids 
for overall PTSD symptoms and symptom clusters.

In accordance with previous reviews,44–46 we found 
mixed results for the effects of cannabinoids on overall 
PTSD symptomatology. With only 5 studies reporting 
significant improvements in overall symptoms and 5 
studies concluding either no effect or negative effects of 
cannabinoids, this review did not find strong evidence for 
the use of cannabinoids in improving PTSD symptoms. 
These findings may be attributed in part to the differences 
in study methodologies, more specifically, the cannabinoid 
used, how it was administered, and the length of time the 
cannabinoid was used. The included studies examined the 
effects of nabilone, CBD, THC, and various concentrations 
of mixed THC and CBD through inhalation, tablets, and 
oral spray. As an analog of THC, nabilone’s chemical 
structure is very similar, inducing comparable “cannabis-
like” effects including euphoria and other psychotomimetic 
effects.47 Unlike THC and its analogs, CBD is associated 
with anxiolytic and antiemetic effects. These differences 
in addition to varying routes of administration may have 
contributed to the mixed results. Further, the duration of 
response to cannabis also ranged greatly between studies. 
A recent study48 looking at the short- and long-term effects 
of inhaled cannabis in individuals with self-reported PTSD 
showed that it acutely (≤ 4 hours) reduced symptoms by 
over 50% and had no significant effects in the long-term 
(31 months). While our findings did not include studies 
that examined the effects of cannabis after a few hours, the 
shortest duration of response was 3 weeks while the longest 
was 7 years; such variation may impact conclusions. Our 
results were less conflicting in individuals with a comorbid 
PTSD and CUD diagnosis, with 3 studies reporting 
significant positive associations between cannabis use 
and slower rates of symptom severity improvement.

Overall, studies of cannabinoids in PTSD displayed 
high RoB and weak research methods. Only 1 study met 
the criteria for low RoB, while several other studies were 
reported as high RoB. Bias in selection of participants 
was a commonly reported issue as several studies used 
non-probability sampling and selection of participants 
was related to both the intervention and the outcome. For 
example, to meet inclusion criteria for 1 study, participants 
were required to self-report “significant relief of several 
major PTSD symptoms when using cannabis.”33 Weak 
research methods also negatively affected the quality of 
studies. The hierarchy of evidence ranks study types based 
on the rigor of their research methods, with RCTs at the 
top of the pyramid, followed by cohort, case-control, and 

case studies. There was only 1 RCT that examined the 
effects of cannabis on overall PTSD outcomes. If one also 
considers the usual consensus that retrospective studies 
are of lower quality (in terms of the conclusions that 
can be drawn) relative to longitudinal and experimental 
studies, there are several patterns in our review that are 
worth noting. Specifically, in the non-CUD sample, 75% 
of retrospective studies suggested benefits of cannabis/
cannabinoids on overall PTSD symptoms as compared to 
17% of longitudinal and experimental studies; 0% vs 50% 
showed no change in the retrospective vs longitudinal 
and experimental studies, respectively; and 25% vs 
33% of suggested risk for worsening of PTSD symptoms 
from cannabis/cannabinoids in the retrospective vs 
longitudinal and experimental studies, respectively. 100% 
of longitudinal studies in patients with comorbid PTSD 
and CUD also suggested risk for worsening symptoms 
associated with cannabis. The higher percentage of 
retrospective studies suggesting benefits could be due to 
biases or limitations inherent to retrospective research. 
Participants may have remembered positive outcomes 
more readily, leading to an overestimation of benefits. 
Further, the substantial portion of longitudinal and 
experimental studies that did not find benefits of cannabis 
use might reflect the more rigorous nature of these studies 
as they tend to have better control over variables, reducing 
potential biases that could inflate positive results.

Concerning cluster B symptoms, evidence from 2 
studies suggests cannabinoid use may positively impact 
recurrent, distressing dreams. These findings coincide 
with preclinical research in mouse models which have 
demonstrated that activation of CB1 receptors impedes 
the retrieval of aversive memories and promotes their 
extinction, actions thought to be important in improving 
flashbacks and nightmares.19–21 Further, in early clinical 
studies on the effects of cannabinoids on sleep patterns, 
administration of THC or marijuana extract before sleep 
could limit the amount of time participants spent in rapid 
eye movement (REM) sleep.49–52 Since PTSD nightmares 
are believed to occur during the REM sleep phase, a 
possible explanation for the reduction in nightmares seen 
in cannabis-using PTSD participants may be through 
cannabis reducing the time spent in REM sleep.18,53,54

Due to mixed evidence with respect to cannabinoids 
and cluster C symptoms, we suggest no significant 
relationship between cannabinoid use and avoidance 
symptoms. This lack of findings may have been impacted 
by the fundamental differences between the CAPS-IV and 
CAPS-5. The previous edition of CAPS contained only 3 
clusters, B, C, D, focused on reexperiencing and intrusion, 
avoidance and numbing of general responsiveness, and 
hyperarousal, respectively.55 The updated version divides 
criterion C, avoidance and numbing, into 2 distinct 
clusters: avoidance and negative alterations in cognitions 
and mood.56 As a result, criterion C went from having 
7 symptoms in the CAPS-IV to just 2 in the CAPS-5. 
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Because criterion C in the CAPS-IV was concerned with 
avoidant symptoms to some extent, we included studies 
that used this tool; however, it is important to note that 
subtotal scores for this version included 5 more symptoms 
than the CAPS-5 that were concerned with numbing.

Our study obtained mixed evidence concerning 
the relationship between cannabinoids and cluster D 
symptoms related to cognition, affect, and mood. We found 
some evidence to suggest that cannabis use in individuals 
with PTSD may be associated with suicidal ideation and 
behavior. High rates of suicidal behavior have previously 
been found among patients with PTSD.6,57 Some studies 
have suggested that the eCB system may also play a role 
in the pathophysiology of suicide.58,59 While literature 
in this area is limited for PTSD, a postmortem study in 
depressed suicide victims revealed elevated CB1 receptor 
and CB1-receptor–mediated G-protein signaling in the 
prefrontal cortex compared to healthy controls.60

We provide evidence to suggest a mixed but generally 
positive relationship between cannabinoids and symptoms 
related to hyperarousal. Cannabis-associated sleep 
improvements coincide with current knowledge of eCB 
signaling and sleep which proposes that activation of 
CB1 receptors with exogenous cannabinoids reduces 
wakefulness and arousal and promotes time spent 
sleeping in animal models.13,61,62 Similar results were 
observed in a study in rats exposed to CBD in which 
researchers suggested that CBD might contribute to 
the enhancement of duration and quality of sleep.63–65 
The association between cannabinoids and cluster E 
becomes less clear when the cluster is broken down 
in terms of other hyperarousal items like aggression. 
Studies reporting outcomes of violent behavior found 
that cannabis abstinence was strongly associated with 
decreases in violence, while initiating cannabis use was 
associated with higher scores in violent behavior. Previous 
literature on the relationship between cannabis use and 
violence is conflicting, perhaps due to the multifaceted 
nature of violence.66–69 One potential explanation 
for our findings may relate to deficits in emotion 
recognition and emotion regulation commonly seen 
in both individuals with PTSD and cannabis users.70–72 
Research suggests that deficits in emotion recognition 
have been associated with violence, and thus it is possible 
that the interaction between these clinical entities 
may contribute to perpetuating violent behaviors.

Study Limitations
While we performed a comprehensive review, this 

systematic review is not without its limitations. First, many 
of the studies30,31,33 did not account for key confounding 
factors such as tobacco, alcohol, and other substance 
use. It is possible that the relationship between cannabis 
use and PTSD symptoms weakens after accounting for 
these variables. Second, as previously mentioned, there 
was great heterogeneity among the included studies 

with regard to outcome measures, study methodology, 
and the duration of follow-up. Many of the studies had 
inconsistent reporting measures of PTSD symptoms and 
cannabis use (eg, how it was reported, dosage, potency, 
frequency, and regimen and route of administration). 
Only 5 studies clearly stated the cannabinoid assessed 
and their respective dosage, while the remainder failed to 
include relative concentrations of THC and CBD. Third, 
due to the large number of studies conducted exclusively in 
male military personnel and veterans, the generalizability 
of our results for other genders and forms of trauma  
remains unclear. Fourth, the average RoB was high, which 
limits the degree to which our results accurately reflect 
the true effect of cannabis and cannabinoids on PTSD 
outcomes. Lastly, the dearth of experimental studies led 
us to expand our inclusion criteria to include the next best 
level of evidence. Since most data were observational, 
evidence is limited as a basis for concluding any causal 
relationships, and more controlled studies are warranted.

CONCLUSIONS AND FUTURE DIRECTIONS

This systematic review is the first to evaluate the effects 
of cannabinoids on each PTSD cluster. Our findings 
suggest potentially promising (although preliminary) 
evidence for cannabis with regard to cluster B symptoms, 
specifically nightmares and distressing dreams, and cluster 
E symptoms, such as sleep. We also found that cannabis 
use may be associated with negative effects including 
increased suicidal ideation and violence. The benefits 
of cannabis use for global PTSD symptoms are unclear; 
however, frequent use can lead to CUD, which seems to be 
associated with poorer symptom and treatment outcomes.

There is an urgent need for high-quality RCTs 
to better assess the effectiveness of cannabis and 
cannabinoids for PTSD symptoms and symptom 
clusters. To explore potential therapeutic effects, trials 
should consider comparing cannabis’ effects with other 
pharmacologic treatments or psychotherapies. Future 
studies should also aim to incorporate more cannabis-
related measures, including potency, strains, frequency, 
and dosage. Lastly, when possible, researchers are 
encouraged to use gold-standard interviews, such 
as the CAPS, to screen participants and monitor 
symptom changes during and after treatment.
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