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Executive Summary
Background
Cannabis use in the US has been increasing along with the potency and availability of cannabis, 
while the public perception of harms from cannabis use has fallen. Among the risks of regular 
cannabis use is the possibility of developing cannabis use disorder (CUD). This living systematic 
review update seeks to use primary data and large epidemiological surveys to determine the 
most current estimates of CUD prevalence among those with past-year cannabis use in the US, 
and to review the published evidence on key risk factors for developing CUD with past-year 
use of cannabis (sociodemographic characteristics, patterns of cannabis use, or other patient 
characteristics). This is the first update of our 2022 review which incorporates new evidence and 
prevalence estimates.

PICOTS
We included English-language cohort, case-control, or cross-sectional studies of US adults with 
past-year cannabis use reporting measures of association between specified risk factors and 
CUD measured by a validated tool. We also updated CUD prevalence estimates among people 
with past-year cannabis use from a major national survey.

Methods
We provide a limited update of our previous systematic review with a focus on US adults with 
past-year cannabis use and key risk factors for developing CUD. We conducted an updated 
literature search of 2 databases January 2022 to August 2024. Two independent researchers 
reviewed studies for inclusion and conducted risk-of-bias (RoB) assessments; any disagreements 
were resolved by discussion. We qualitatively synthesized the evidence on key risk factors for 
CUD.

Key Findings
We updated CUD prevalence estimates through 2022 using the National Survey on Drug Use 
and Health (NSDUH) data tools. Through the literature search we identified 6 new studies of key 
risk factors for CUD. One of the studies was longitudinal and the other 5 were cross-sectional. 
We assessed all 6 as moderate RoB.

•	 Prevalence of CUD
	○ The most recent estimates of 12-month prevalence of DSM5 (Diagnostic and Statistical 

Manual of Mental Disorders 5th edition) CUD among adults who used cannabis in the past 
year from the NSDUH were 29.6% in 2021 and 30.4% in 2022.

	○ Past years are not comparable due to methodological changes.

•	 Key risk factors for CUD
	○ We found studies that added to the evidence for the following risk factors:
	○ Sociodemographic

o	 Gender: Three new studies added consistency to our previous conclusion that 
men have a higher risk of CUD than women.

o	 Urbanicity: One new study added mixed findings to our prior conclusion that 
people have similar odds of CUD whether they live in rural or urban communities.

o	 Race/ethnicity: One new study added to our prior conclusion that when analyzed 
by specific racial and ethnic groups people identifying as non-Hispanic Black may 
have higher risk of CUD.

o	 Age: One new study added consistency to our prior conclusion that younger 
individuals have a higher risk of CUD than older ones.
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	○ Patterns of Cannabis Use
o	 Purpose of use: Two new studies added consistency to our conclusion that people 

who use cannabis for medical purposes may have similar risk of CUD to those who 
use nonmedically.

	○ Comorbidities
o	 Depression: One new study added consistency to our previous conclusion that 

people with depression may have greater risk of CUD.
	○ Conclusions for all other key risk factors remain unchanged from our previous review.

Conclusions
The prevalence of any CUD among adults who used cannabis in the past year may be as high as 
30%, though the exact proportion with mild or more severe disease is unclear. The results of the 
6 new studies on risk factors for CUD that we incorporated reaffirm our conclusions on higher 
risk of developing CUD among men, younger individuals, non-Hispanic Black people, and people 
with depression, but added mixed findings regarding risk based on purpose of cannabis use and 
urban/rural status. Conclusions regarding all other key risk factors in the original review remain 
unchanged.
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Background
The increasing legalization of cannabis for medical and nonmedical purposes in the US has been 
accompanied by a rise in its use along with a decrease in perceived harms from use. Among 
the risks of regular cannabis use is the possibility of developing cannabis use disorder (CUD). 
CUD is characterized by meeting two or more substance use disorder criteria within 12 months 
according to the Diagnostic and Statistical Manual of Mental Disorders 5th edition (DSM-5; Text 
Box 1). Severity is determined by number of criteria met: 2 to 3 is considered mild CUD, 4 to 5 
is moderate, and 6 or more is considered severe CUD.1 Previously, the DSMIV classified CUD as 
two separate disorders: dependence or abuse.2 The DSM5 combined these into one disorder, 
while removing legal problems as a criterion and adding craving. The change in criteria have 
resulted in higher estimates of CUD prevalence when DSM5 criteria are used. Experts believe 
that DSMIV criteria undercounted compared with the true prevalence of CUD which is better 
captured by DSM5.2

Text Box 1. DSM5 Cannabis Use Disorder Criteria1

Abbreviation. DSM: Diagnostic and Statistical Manual of Mental Disorders.

Due to increasing cannabis use and acceptance, it is important for clinicians and public health 
officials to understand the estimated rates of CUD among people who use cannabis, as well as 
who may be at greater risk of developing CUD. Given recent changes to diagnostic criteria and 
survey methods for the major epidemiological surveys, it is important to maintain the currency 
of the literature in this area. As such, we are maintaining a living systematic review of prevalence 
and risk of CUD.3 This is the first update of our previously published review3 incorporating new 
evidence and prevalence estimates.

Methods
Methods Updates
Entering the living review surveillance phase, we chose to narrow the scope of the review to 
focus on the key risk factors for CUD from version 1 of the report.3 See the full updated protocol 
in Appendix A. Briefly, we only searched for studies reporting CUD risk factors of interest for 
large regional/multisite or nationally representative samples. We limited our inclusion to people 

Two or more criteria within a 12-month period:
•	 Cannabis is taken in larger amounts or used over a longer period than intended
•	 Unsuccessful efforts to cut down or control use
•	 Excessive time spent acquiring cannabis, using, or recovering from the effects of cannabis
•	 Craving/strong urge for cannabis use
•	 Recurrent use resulting in neglect of major role obligations (e.g. work, school, home)
•	 Continued use despite social or interpersonal problems
•	 Important social, occupational, or recreational activities foregone or reduced to be able to use 

cannabis
•	 Continued use despite physical harm
•	 Continued use despite physical or psychological problems associated with cannabis use
•	 Tolerance
•	 Withdrawal symptoms when not using cannabis
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with past-year cannabis use, as any lifetime use or prevalence is less clinically meaningful.

Key Risk Factors Included for Surveillance:
•	 Sociodemographic group

o	 Gender
o	 Race and/or ethnicity
o	 Age
o	 Urbanicity (newly added to key risk factors for surveillance)

•	 Pattern of cannabis use
o	 Purpose of use (medical vs nonmedical use)
o	 Frequency of use
o	 Age at first use
o	 Duration of use (newly added to key risk factors for surveillance)

•	 Use of other substances (use or use disorder compared with those without)
o	 Alcohol
o	 Nicotine
o	 Opioids (newly added to key risk factors for surveillance)
o	 Other substances (removed from surveillance)

•	 Comorbidities (those with diagnosis compared with those without a diagnosis)
o	 Any psychiatric disorder
o	 Depression
o	 Anxiety
o	 PTSD
o	 Pain

Of note, under “use of other substances” the “other substances” category was dropped and 
replaced with the more clinically relevant “opioids” category for surveillance.

We also provide the most current national estimate of CUD prevalence drawn directly from the 
National Survey on Drug Use and Health (NSDUH) publicly available data. We offer graphical 
representation of past-year cannabis use prevalence for reference as we did in the original report, 
though use is not the focus of the review.

Objective
1.	 To determine the most current estimates of CUD prevalence among those with past-year 

cannabis use in the US using primary data and large epidemiological surveys.
2.	 To review the published evidence on key risk factors for developing CUD with past-year use 

of cannabis.
a.	 Whether prevalence and risk differ by sociodemographic characteristics, patterns 

of cannabis use (e.g., medical vs. nonmedical use, frequency of use), or other patient 
characteristics (e.g., comorbid conditions, use of other drugs or substances)

PICOTS

Populations
•	 Adults, aged 18 and older, with or without diagnosed comorbidities
•	 Studies with mixed populations (adults and children) may be included, if the results are 

reported by age group

Interventions/Exposure
•	 Past-year cannabis use
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Cannabis Products
•	 Cannabis preparations, including whole plant (“flower”), hashish, tincture, hashish oil, 

concentrates, and plant extract (including Epidiolex – a Food and Drug Administration 
(FDA) approved medication containing cannabidiol)

•	 FDA-approved synthesized, pharmaceutically prepared cannabinoids (Dronabinol [brand-
names: Marinol and Syndros], Nabilone [brand-name: Cesamet])

•	 All methods of administration (e.g., smoking, edibles, topical) will be included

Outcomes
•	 CUD prevalence estimates among people with past-year cannabis use from a major 

national survey (note: because we limited inclusion to estimates among people with past-
year cannabis use, estimates based on Internal Classification of Diseases (ICD) diagnostic 
codes were not included due to lack of time specification).

•	 Measure of association between specified risk factors and CUD
CUD definition: CUD diagnosed using a standardized screening instrument (e.g., Cannabis Use 
Disorder Identification Test [CUDIT]; Cannabis Abuse Screening Test [CAST])

Timing
•	 Studies using data from 2005 onward

Study Types
•	 Study designs may include:

o	 Observational studies, with a comparison group (case control or cohort studies)
o	 Cross-sectional studies

Setting
•	 Studies conducted in the US

Other Criteria
•	 Studies published in English

Search Update
We updated our previous search of MEDLINE ALL and APA PsycInfo databases (both through 
Ovid) for studies published from January 2022 to August 2024.

Data Synthesis
Two researchers independently reviewed studies for inclusion at the title and abstract and full 
text levels and assessed risk-of-bias (RoB) for each included study. Disagreements at all levels 
were resolved by discussion. We qualitatively synthesized the evidence on key risk factors for 
CUD.

Findings
Prevalence of CUD
Estimates of the prevalence of CUD varied dramatically in our initial report depending on the 
survey methodology and criteria used. Most notably, the 2 large national surveys had divergent 
estimates, likely due, among multiple factors, to the use of the DSMIV definition of cannabis 
use disorder (separated into dependence or abuse) by NSDUH through 2019, while National 
Epidemiologic Survey on Alcohol and Related Conditions (NESARC) used the DSM5 criteria. The 
last wave of the NESARC was completed in 2013; there have been no updated surveys. The 
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NSDUH has continued to be administered annually, however, due to methodological changes, 
NSDUH data from 2021 onward are not comparable to pre-2020 data, and the 2020 NSDUH is 
not comparable to other years due to changes in administration necessitated by the COVID-19 
pandemic.4,5 Since 2021 the CUD prevalence estimate has been based on DSM5 criteria, and 
the NSDUH survey was administered by a mix of in-person and online interviews. The imputed 
revised 12-month prevalence of DSM5 CUD among adults who used cannabis in the past year 
was 29.6% in 2021, with a slight increase to 30.4% in 2022.6

Our original report included the prevalence of cannabis use (both past-year and lifetime). While 
we no longer follow lifetime use, we have provided the NSDUH estimates for past-year use in 
Figure 1 as context for the CUD prevalence estimates.

Figure 1. Mean prevalence of past-year cannabis use and cannabis use disorder (DSM-IV and 
DSM-5) among adults with past-year cannabis use from NESARC and NSDUH surveys

Note: The NSDUH changed diagnostic criteria (DSM-IV to DSM-5) for CUD starting in 2020, along with making 
major methodological changes in data collection in 2020 and 2021. Therefore, estimates for 2020 are not 
comparable to other years, and post-2020 estimates should not be compared to previous years. The dramatic 
increase in prevalence is likely due (at least in part) to the change in diagnostic criteria. 
Abbreviations. CUD: cannabis use disorder; DSM: Diagnostic and Statistical Manual of Mental Disorders; 
NESARC: National Epidemiologic Survey on Alcohol and Related Conditions; NSDUH: National Survey on Drug 
Use and Health

Key Risk Factors for CUD
Our updated searches identified 900 unique citations. We screened 87 full-text publications and 
after review, we included 6 new studies addressing key risk factors of interest for CUD (Figure 
2).7-12 One of the studies was longitudinal and the other 5 were cross-sectional. We assessed all 
6 as having moderate RoB. Table 1 summarizes the characteristics of the newly included studies. 
Full results from these studies can be found in Appendix B.
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Figure 2. PRISMA 2020 flow diagram for updated systematic reviews which included searches of 
databases only
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Table 1. Characteristics of New Eligible Studies

Author, Year
Sample size
Risk of Bias

Data Source
Data Year
Location

Study Design
Follow-up

Cannabis Use
Level of CUD

Diagnostic Criteria
Tool Risk Factor(s) Reported

Ellis 20247

N = 282,768 
(unweighted)
Moderate

NSDUH
2015 to 2019
National

Cross-sectional
N/A

•	 Ever used, Past year 
use

•	 Abuse, Dependence

•	 DSMIV
•	 Not reported

Gender

Gutkind 20238

N = 3,701
Moderate

NESARCIII
2012-2013
National

Cross-sectional
N/A

•	 Past year use
•	 CUD

•	 DSM5
•	 AUDADIS-5

Gender

Lapham 20239

N = 1,463
Moderate

Kaiser Permanente 
Washington	
2019	
Washington State

Cross-sectional
N/A

•	 Past month use
•	 CUD

•	 DSM5
•	 CIDI-SAM

Pattern of cannabis 
use: medical only vs. 
nonmedical only vs. both 
reasons

Morgan 202410

N = 210,392
Moderate

NSDUH	
2015-2019
National

Cross-sectional
N/A

•	 Past year use
•	 Abuse, Dependence

•	 DSMIV
•	 Not reported

Rural-urban status, 
gender, race/ethnicity

Rhew 202411

N = NR
Moderate

CYDS
2012 to 2019	
24 small towns 
(population: 1,500 to 
41,000) across 7 states 
(CO, IL, KS, ME, OR, UT, 
WA)

Longitudinal - 
prospective	
Age 19, 21, 23, and 
26 assessments (initial 
assessments in 5th or 6th 
grade)

•	 Ever used, Past month 
use

•	 Abuse, Dependence

•	 DSMIV
•	 DIS

Depression

Rubin-Kahana 202212

N = 3,701
Moderate

NESARCIII	
2012-2013
National

Cross-sectional
N/A

•	 Past year use
•	 CUD

•	 DSM5
•	 AUDADIS-5

Pattern of cannabis 
use: nonmedical use vs. 
medical and nonmedical 
use

Abbreviations. AUDADIS-5: Alcohol Use Disorder and Associated Disabilities Interview Schedule-5; CIDI-SAM: 15-item Composite International Diagnostic Interview 
Substance Abuse Module; CUD: cannabis use disorder; CYDS: Community Youth Development Study; DIS: Diagnostic Interview Schedule; DSM: Diagnostic and Statistical 
Manual of Mental Disorders; NESARC-III: National Epidemiologic Survey on Alcohol and Related Conditions-Wave 3; NSDUH: National Survey on Drug Use and Health.
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Table 2 represents the incorporation of these studies with our summary of findings from our 
previous review. Conclusions for all other key risk factors remain unchanged from our previous 
review. After incorporating evidence from the 6 new studies, the updated summary of findings on 
key risk factors for CUD is as follows.

Sociodemographic: Gender
Three new studies were identified that contributed estimates of risk of CUD by gender. One 
study used data from NESARCIII and found that men had significantly elevated prevalence 
of DSM-5 CUD compared with women when adjusting for age, race, and education (28.5% 
vs 23.5%; prevalence difference [PD], 4.7%; 95% confidence interval [CI], 1.29% to 8.12%).8 
However, when past-year cannabis use frequency was added to the model the results were no 
longer statistically significantly different (27.3% vs. 25.4%; PD, 1.9%; 95% CI, -1.35% to 5.10%).8 
Two studies used data from the 2015 to 2019 NSDUH (DSM-IV CUD).7,10 One found that men 
had 94% higher odds of having CUD (aOR, 1.94; 95% CI, 1.80 to 2.10),7 and similarly, the other 
found lower odds of CUD for women (dependence: aOR, 0.44, 95% CI, 0.40 to 0.49; abuse: aOR, 
0.34, 95% CI, 0.29 to 0.40).10 Results were consistent with previous studies and do not alter our 
conclusion that men have a higher risk of CUD than women.

Sociodemographic: Urbanicity
We moved risk of CUD by urban/rural status to the list of key risk factors for surveillance. This 
update included 1 new study. Using data from the 2015 to 2019 NSDUH surveys, Morgan and 
colleagues looked at rates of cannabis DSMIV CUD geographically by core-based statistical area 
(CBSA).10 Compared with urban populations (those living in a CBSA greater than one million 
people), those living in a CBSA of less than one million and those living in the most rural areas 
(non-CBSA) had lower odds of DSM-IV cannabis dependence (though rates of DSM-IV cannabis 
abuse were similar across settings).10 On the other hand, the NESARC study found similar rates of 
CUD by urban/rural status (using DSM-5 criteria). Overall, we conclude that people have similar 
odds of CUD whether they live in rural or urban communities, but results were mixed.

Sociodemographic: Race/ethnicity
The new included study by Morgan and colleagues also analyzed the risk of DSM-IV CUD by 
specific racial and ethnic groups in the NSDUH.10 Compared with individuals who identified as 
non-Hispanic White, people identifying as non-Hispanic Black, multiracial, and Native American/
Alaska Native (NA/AN) had higher odds of CUD, while those identifying as non-Hispanic Asian 
and Hispanic had significantly lower odds. Those identifying as non-Hispanic Native Hawaiian/
Pacific Islander (NH/PI) did not have significantly different odds than non-Hispanic whites.10 
This analysis by race and ethnicity added evidence supporting our prior conclusions that those 
identifying as non-Hispanic Black may have higher risk of CUD.

Sociodemographic: Age
Morgan and colleagues also analyzed NSDUH results by age and found that those aged 18 to 25 
years had statistically significantly higher odds of DSM-IV CUD than any other age group.10 This 
is consistent with our previous findings and our conclusion that younger individuals have a higher 
risk of CUD remains unchanged.

Patterns of Cannabis Use: Purpose of Use
We previously concluded that people who use cannabis for medical reasons (alone) do not appear 
to be at a higher risk of developing CUD.3 Two new publications addressing this risk factor 
were identified since version 1 of this review. In one study analyzing data from the NESARCIII, 
people who used cannabis only for nonmedical purposes had significantly lower rates of DSM-5 
CUD than those who used both medically and nonmedically (24.9%; standard error [SE], 0.10% 



CUD  -   13

vs. 46.8%; SE, 0.36%; P < .001).12 The other study used the 2019 patient database for Kaiser 
Permanente in Washington State and similarly found that those who used for medical purposes 
only had the lowest rates of any DSM-5 CUD (13.4%), followed by those who used only for 
nonmedical purposes (22.4%), and that people who used both medically and nonmedically had 
the highest rates of CUD (25.6%), though the difference was not statistically significant (P = .29).9 
However, the results were statistically significant for moderate to severe CUD, with those who 
used for both purposes and nonmedically only having higher rates of severe CUD than those who 
used only medically (7.5%, 7.2%, and 1.3%, respectively; P = .01).9

The results of these two new studies, combined with our previous findings, indicate that people 
who use cannabis for medical reasons may have similar risk of developing CUD as those using 
nonmedically and may have lower risk than people who use for both purposes.

Comorbidities: Depression
One new study contributed evidence for depression as a risk factor for CUD. In the Community 
Youth Development Study (CYDS), a longitudinal cohort study, cumulative depression from age 
19 to 23 was associated with increased prevalence of CUD at age 26 (prevalence ratio, 1.46; 95% 
CI, 1.20 to 1.77).11 This is consistent with our previous findings that people with depression may 
be at greater risk of CUD.
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Table 2. Summary of Findings for Key Risk Factors for Past-year Cannabis Use Disorder Assessed in All Eligible Studies
Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Sociodemographic 
Gender
(Men vs women)

Overall, women had significantly lower 
odds compared with men (around 25% 
to 35% lower).7,10,13-18 Male Veterans 
had significantly higher odds of CUD 
than women Veterans.19

Overall, women had 
significantly lower odds (around 
50%) compared with men.20

However, two analyses showed 
no difference between men 
and women after controlling for 
confounding factors.8,21

Women had significantly lower 
odds (around 65%) in 1 study,22 
but results varied both in the 
size of the difference,23-28 and 
without difference.29,30

An analysis from the NHRVS 
found men and women 
Veterans had similar odds of 
past-6-month CUD.31

Men have a significantly higher 
odds of CUD (around twice that 
of women). However, estimates 
varied between studies, with 
1 analysis estimating the odds 
of CUD for male Veterans at 
around 10 times that of female 
Veterans.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were relatively consistent.
Race or ethnicity
(Racial or ethnic 
minority vs non-
Hispanic White)

People who identify as being from any 
racial or ethnic minority had increased 
odds of CUD (around 34% higher) 
when compared with people not from 
a racial or ethnic minority, defined as 
non-Hispanic White.13

Compared with those identifying as 
non-Hispanic White, non-Hispanic 
Black, multiracial, and NA/AN had higher 
odds of CUD. Non-Hispanic Asian and 
Hispanic had lower odds. Non-Hispanic 
NH/PI had no difference.10

People who identify as Black 
were more likely to have CUD 
than people who identified as 
non-Hispanic White.14-18,32

In the NHRVS, Veterans who 
identified as non-Hispanic 
Black had significantly higher 
odds of past-6-month CUD 
compared with Veterans who 
identified as non-Hispanic 
White (about 3 times higher).31 
There was no difference 
in odds for Veterans who 
identified as Hispanic or as 
other.31

People who identify as being 
from any racial or ethnic 
minority had increased odds of 
CUD (around 34% higher than 
people who identify as being 
non-Hispanic White).

When analyzed by specific 
racial or ethnic groups, results 
are mixed, although people 
who identify as Black may be at 
higher risk, and this association 
was seen in a Veteran 
population.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
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Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Age
(Younger vs older)

Although estimates varied, those who 
were younger had a higher chance 
of CUD than those who were older, 
regardless of the age range used, the 
definition of CUD, and the specific 
population being studied (e.g., people 
with hearing loss). 13-18,33-36

After age 50, the likelihood was similar 
for people aged 50 to 64 and aged 65 
and older.37

Although estimates varied, 
younger people had higher 
chances of CUD than older 
people, regardless of the age 
range used, the definition 
of CUD, and the specific 
population being studied 
(e.g., people with a prior 
CUD).20,21,32,38-40

Younger Veterans aged 18 to 
29 had similar odds of CUD to 
Veterans aged 45 to 64, but 
Veterans aged 30 to 44 had 
significantly greater odds of 
CUD.19 

Although estimates varied, 
younger people had higher 
chances of CUD than older 
people, regardless of the age 
range used, the definition 
of CUD, and the specific 
population being studied (e.g., 
people with HIV).22,25,41

Younger Veterans in the 
NHRVS had significantly higher 
odds of past-6 month CUD 
compared with Veterans aged 
65 and older.31 Longitudinal 
data in returning Veterans 
also showed that older age 
was significantly associated 
with a lower chance of CUD 
at the 12-month follow-up 
assessment.42

Younger people have 
significantly higher odds of 
CUD; however, estimates vary 
by study. Similar patterns of 
association by age were seen in 
Veterans.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were relatively consistent.

Urbanicity*
(Rural vs urban)

Those living in rural areas were less 
likely to have CUD than those in urban 
areas.10 

There was no significant 
difference in the odds of 
CUD.20

Veterans who lived in urban 
areas had similar odds of CUD 
to Veterans who lived in rural 
areas.19

NR People, including Veterans, 
have similar odds of CUD 
regardless of living in rural or 
urban communities, but results 
were mixed.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
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Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Pattern of Cannabis Use
Purpose of use
(Medical use vs 
nonmedical use)

People with any medical use had 
similar odds of CUD to people with 
nonmedical use only, or people with 
medical and nonmedical use.14,43

People with combined medical 
and nonmedical use had 
significantly higher rates of 
CUD when compared with 
people with medical use only,44 
and nonmedical use only.12

People with medical use 
had significantly higher odds 
of CUD compared with 
nonmedical use.45 

People with combined medical 
and nonmedical use had non-
significantly higher rates of 
any CUD than those with only 
medical or only nonmedical use 
but did have significantly higher 
rates of moderate to severe 
CUD.9

Medical use was associated 
with a similar risk of CUD as 
nonmedical use (and a higher 
risk in one study). Some studies 
showed that combined medical 
and nonmedical use may confer 
a higher risk of CUD than those 
using for a single purpose. 

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
Frequency of use
(More frequent vs 
less frequent)

People who used more frequently 
had significantly higher odds of 
CUD, regardless of the frequency of 
use.14,17,35,46

People who used more 
frequently or used greater 
quantities had significantly 
higher odds of CUD, regardless 
of age.21,47

People who used more 
frequently were more likely to 
develop CUD.48,49

People who use more 
frequently have significantly 
higher odds of CUD.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were relatively consistent.
Age at first use
(Younger vs older)

People who started to use cannabis at 
an earlier age did not have significantly 
higher odds than people who started at 
a later age. 15,18,35,37

One analysis did show people who 
started to use cannabis before age 
18 had a significantly higher risk of 
CUD than people who started to use 
cannabis between ages 18 and 29 (an 
increased risk of ~20%).15

People who started younger 
than age 20 had significantly 
higher risks of progressing to 
CUD than people who started 
at age 20 and older.32

People who started to use 
cannabis at a younger age 
were more likely to have 
CUD.23,26,27,50

In 1 study, greater use at age 
18 was no longer a significant 
predictor of CUD in people at 
age 35.29

People who start to use 
cannabis at a younger age may 
be at increased risk of CUD.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
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Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Duration of use*
(Longer vs shorter)

People who used cannabis for a longer 
period may be more likely to have 
CUD; however, this association may 
vary by age.18,37,51

NR NR People who used cannabis for 
a longer period may be more 
likely to have CUD; however, 
this association may vary by 
age.
No studies reported specifically 
on Veterans.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
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Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Use of Other Substances 
Alcohol
(Alcohol use or AUD 
vs without)

Findings were mixed, with 1 study 
showing that people who use alcohol 
and cannabis may be at a lower 
chance of CUD18 and 1 study showing 
no difference for people who use 
cannabis overall, although the risks did 
vary depending on the level of use of 
alcohol and cannabis (e.g., weekly or 
occasional use).13 People who binge 
drank were significantly more likely to 
have CUD than people who did not 
engage in binge drinking.52

In an analysis of the 2015 to 2018 
NSDUH surveys, people with AUD had 
a significantly higher risk of CUD than 
people without AUD (RR, 2.66; 95% CI, 
2.34 to 3.04).14 Similarly, using 2002 
to 2014 NSDUH surveys, people with 
AUD had a significantly higher risk of 
CUD than people without AUD (almost 
twice the risk).15

Using data from the 2005 to 2011 
NSDUH surveys, people with AUD had 
significantly higher odds of CUD (abuse 
or dependence) than people without 
AUD (around 2 and a half times 
higher).17 However, the odds did vary 
by race or ethnicity.17

People with AUD had a significantly 
higher risk of CUD (around 2 to 3 times 
higher), regardless of age.18,35,37,46

People with AUD had 
significantly higher odds 
of CUD (up to 10 times 
higher).20,32,39,53

Similar increased odds were 
seen in Veterans with AUD 
(around 6 times higher).19

In people with a previous CUD, 
the difference may not be 
significant.40

Results were mixed assessing 
the relationship between 
alcohol use and CUD26,49,54; 
people with CUD were 
significantly more likely to have 
binge drank in the past 2 weeks 
compared to people who did 
not use cannabis, but people 
who used cannabis in a non-
disordered way had a similar 
risk of binge drinking as those 
with CUD.27

People with AUD had 
significantly higher odds of 
CUD.25,26,49,54

In the NHRVS, Veterans with 
current AUD had significantly 
higher odds of past-6-months 
CUD compared with Veterans 
with no current AUD (around 3 
times higher).31

Hospitalized people with 
epilepsy and AUD had 
significantly lower odds of CUD 
compared with hospitalized 
people with epilepsy but not 
AUD.41

People who have AUD have 
significantly higher odds of 
CUD. It is less clear about the 
relationship between alcohol 
use and CUD.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were relatively consistent.
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Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Nicotine
(Tobacco/
nicotine use/
dependence vs 
without)

Although some studies showed people 
who used tobacco or who had tobacco 
dependence had higher odds of CUD, 
the results were mixed overall.14,15,17,18 
35,37,46

The odds of CUD varied by race or 
ethnicity.17

People with tobacco or nicotine 
dependence had significantly 
higher odds of CUD (around 2 
to 3 times higher), regardless of 
gender.20,32,39

Veterans with tobacco use 
disorder had significantly higher 
odds of CUD (around 2 to 4 
times higher).19

People who smoke tobacco 
may be at a higher risk of CUD, 
although the results were 
mixed.25-27,54

People with a current or 
previous tobacco or nicotine 
dependence had significantly 
higher risks of CUD.26,49,54 

People who use tobacco or 
have tobacco use disorder may 
have significantly higher odds 
of CUD; however, results are 
mixed.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
Opioids*
(OUD vs without 
OUD)

people with nonmedical prescription 
OUD had significantly higher risk of 
CUD than people without nonmedical 
prescription OUD.15

In people aged 50 and 
older, people with OUD had 
significantly higher odds of 
CUD compared with people 
without OUD.55

Veterans with past-year use 
and OUD had higher, but not 
significantly different, odds of 
past-year CUD compared to 
Veterans without OUD.19

People with documented OUD 
had significantly higher odds of 
documented CUD compared 
with people without OUD.25

People with OUD have 
significantly higher chances 
of having CUD (around 2 to 3 
times that of people without 
OUD); however, there were 
mixed results in studies of 
Veterans.

Mixed results, based on studies 
at moderate risk of bias

Comorbidities
Psychiatric disorders
(Psychiatric disorder 
vs without)

Not reported People with psychiatric 
disorders, including mood 
and personality disorders, had 
significantly greater odds of 
CUD.20,32,40 Similar patterns 
were seen in Veterans.19

People with bipolar II disorder 
did not have increased odds of 
past-year mild, moderate, or 
severe CUD.20 

People with psychiatric 
disorders (antisocial personality 
disorder, bipolar disorder, or 
schizophrenia) had significantly 
higher risks of CUD.25,41,49,54

People with a psychiatric 
disorder are likely to have a 
significantly higher risk of CUD. 
However, the risks may vary by 
the specific disorder.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were relatively consistent.

Depression
(Depression vs 
without)

People with major depression had 
similar odds of CUD to people 
who reported no major depression, 
regardless of college status, age.18,35,37,56

Other studies showed that people 
with major depression had significantly 
higher odds of CUD.17 The odds did 
vary by race or ethnicity.17,57

People with MDD had 
significantly higher odds of 
past-year CUD overall and by 
CUD severity.20 

People with past or current 
depression were more likely 
to have CUD.11,25,41,54 Similar 
results were seen in studies of 
Veteran populations.31,42

People with depression may 
have a significantly higher 
risk of CUD, but results were 
mixed.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
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Factor NSDUH Estimates NESARCIII Estimates Estimates From Other Studies Summary of Findings
Anxiety
(Anxiety vs without)

People with anxiety had similar odds 
of CUD to people who did not have 
anxiety.18

People with anxiety disorders 
had significantly greater risks of 
CUD.19,20,32 One study showed 
no difference in the odds of 
CUD.39

However, the risks varied by 
the specific type of anxiety.20,39

Most studies showed no 
difference in the risk of CUD 
in people with or without 
anxiety; although 1 study did 
show people with anxiety, after 
adjusting for gender, had higher 
odds of CUD.25,31,41,49,54

People with anxiety may have a 
significantly higher risk of CUD, 
but results were mixed.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.
PTSD
(PTSD vs without)

Not reported People with PTSD had 
significantly higher odds of 
CUD.20,39

One study showed no 
difference in the odds of CUD 
for people with previous PTSD 
or past-year PTSD relative 
to abstinence.40 People with 
previous PTSD (and not past-
year PTSD) had significantly 
lower odds of past-year 
recurrent or persisting CUD 
compared with people with 
no previous PTSD, relative to 
asymptomatic use (around 70% 
lower).40

In a Veteran population, 
estimates varied with people 
who had used cannabis in the 
past year having similar odds of 
CUD whether or not they had 
PTSD.19

Mixed results were seen on the 
association between PTSD and 
CUD.25,30,41

Mixed results were also 
seen in studies in Veteran 
populations.31,42

People with PTSD may have a 
significantly higher risk of CUD, 
but results were mixed.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.

Pain
(Pain vs without 
pain)

Not reported The risk of CUD was 
significantly higher for people 
with pain compared with 
people without pain.38

Veterans with and without pain 
had similar rates of CUD.58

Not reported It is not clear if people with 
pain are at a higher risk of 
CUD.

The majority of studies were 
assessed as being of moderate 
risk of bias.

Results were mixed.

*Newly added to key risk factors 
Abbreviations. AUD: alcohol use disorder; CUD: cannabis use disorder: MDD: major depressive disorder; NA/AN: Native American/Alaska Native; NESARC-III; National 
Epidemiologic Survey on Alcohol and Related Conditions-III; NH/PI: Native Hawaiian/Pacific Islander; NHRVS: National Health and Resilience in Veterans Study; NSDUH: 
National Survey on Drug Use and Health; OUD: opioid use disorder; PTSD: posttraumatic stress disorder; SUD: substance use disorder.
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Discussion
In this update to our living systematic review on prevalence and risk of CUD, we added the 
most recent prevalence estimates from the NSDUH and included 6 new studies analyzing key 
risk factors for CUD. The most recent NSDUH estimates for prevalence of CUD among adults 
with past-year cannabis use are around 30%. This represents a dramatic increase over previous 
estimates that were nearer 10% in recent years. The new estimates from the NSDUH are 
more similar to previous estimates from NESARC, likely reflecting the NSDUH’s change from 
DSM-IV to DSM5 diagnostic criteria for CUD (which NESARC used). Earlier NSDUH data are 
not comparable due to this and other methodologic changes. Since data from 2021 to 2022 
represent only a year of comparable estimates, it is not appropriate to comment on the longer-
term trends in CUD from the NSDUH. However, the alignment of new NSDUH estimates with 
historical estimates from NESARC suggest that the prevalence of CUD among adults who used 
cannabis in the past year may be as high as 30%. Compton and colleagues analyzed NSDUH data 
from 2002 to 2017 to categorize how individual responses aligned with the nine DSM-5 criteria, 
and found that if DSM-5 criteria had been used at that time approximate CUD rates among 
adults using cannabis would have been 20.1% in 2002, declining to 16.8% in 2017.59 As can be 
seen in Figure 1, the NSDUH’s own data for this time reflecting DSM-IV CUD are 14.9% in 2002 
to 9.0% in 2017. Other methodological differences between the surveys likely account for some 
of the difference in estimates even when diagnostic criteria match. Given this, the most recent 
data suggest that about 1 in 3 US adults who used cannabis in the past year have CUD as defined 
by DSM-5. With greater than 20% of people in the US now reporting past-year cannabis use, this 
represents a significant clinical and public health challenge. The perceived risks of cannabis use 
among the public have decreased in recent years while the potency of the cannabis available has 
increased, while potentially a third of people who use cannabis may be at risk of CUD.

Few studies analyzed CUD data by severity of the disorder, making it more difficult to 
conclude how many CUD cases rise to a clinical or social significance. Further complicating 
this measurement is the fact that there are still multiple tools for measuring CUD that capture 
different aspects of disease, and experts do not all agree on the validity of these tools. Using 
DSM-5 criteria, someone who endorsed only 2 or 3 of the established criteria would be 
categorized as having mild CUD, 4 to 5 as moderate, and 6 or more as severe. Depending on 
the criteria endorsed and whether these correspond to other measures of cannabis use and 
functioning, a given case may or may not rise to clinical significance. Based on DSM-5 criteria, 
anywhere from 20-50% of CUD cases might qualify as severe, and severe cases may require more 
intensive intervention than mild or moderate cases.20,60 

As our previous review found, there are certain populations for whom the risk of CUD may be 
even greater, particularly among those who use more frequently. The results of the 6 new studies 
we incorporated serve to reinforce our conclusions on higher risk of developing CUD among 
men, younger people, people identifying as non-Hispanic Black, and people with depression. Our 
previous conclusions for other risk factors are unaltered. Of note, to reiterate what we said in our 
previous report, when discussing risk factors these are variables in statistical models, and studies 
are assessing associations of participant characteristics with outcomes and not ascribing specific 
socioeconomic features to causation of those outcomes.3

The main limitation of this review update, as with the original review, was our inability to provide 
a quantitative synthesis of risk factors for CUD, largely due to the nature of the literature base, 
including the heterogeneity of effect measures reported in the studies and the possibility of 
duplication of participants given that multiple papers analyzed results of overlapping study years, 
but in slightly different ways. Therefore, we opted to again qualitatively combine the results. 

The results of this review suggest the necessity for clinicians and public health officials to educate 
patients and the public on the risks of cannabis use including the potential for developing CUD, 
particularly for those in higher risk groups.
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Appendix A. Methods
Living Systematic Review (LSR) Protocol

Background
The review analyzes the evidence for the prevalence and risk of cannabis use disorder (CUD) 
associated with regular (at least past-year) cannabis use. Currently, there is a substantial level 
of uncertainty around the prevalence and risk of developing CUD with regular use of cannabis, 
either for medical or for nonmedical use. In addition, there is likely to be emerging evidence on 
the prevalence and risk of CUD with regular cannabis use.

Objective
1.	 To determine the most current estimates of CUD prevalence among those with past-year 

cannabis use in the U.S. using primary data and large epidemiological surveys. 
2.	 To review the published evidence on key risk factors for developing CUD with past-year use 

of cannabis. 
a.	 Whether prevalence and risk differ by sociodemographic characteristics, patterns 

of cannabis use (e.g., medical vs. nonmedical use, frequency of use), or other patient 
characteristics (e.g., comorbid conditions, use of other drugs or substances)

A secondary objective is to maintain the currency of the evidence, using a living systematic 
review (LSR) approach.

Determining Prevalence
Overall prevalence of CUD in the US is reported based on publicly available National Survey 
on Drug Use and Health (NSDUH) data directly from the Substance Abuse and Mental Health 
Services Administration (SAMHSA) website and updated as subsequent years’ datasets are 
released. We compare this with any other large-scale nationally representative estimates of CUD 
prevalence from published studies such as the National Epidemiologic Survey on Alcohol and 
Related Conditions (NESARC). 

Criteria for Risk Factors Studies
For inclusion, studies must have reported measures of association for at least one of our 
predetermined key risk factors among people who use cannabis. For the most part these are the 
risk factors included in Table 1 of the original report, with a few changes notated. These factors 
included:

•	 Sociodemographic group
o	 Gender
o	 Race and/or ethnicity 
o	 Age 
o	 Urbanicity (newly added to key risk factors for surveillance)

•	 Pattern of cannabis use
o	 Purpose of use (medical vs. nonmedical use)
o	 Frequency of use 
o	 Age at first use 
o	 Duration of use (newly added to key risk factors for surveillance)

•	 Use of other substances (use or use disorder compared to those without)
o	 Alcohol
o	 Nicotine
o	 Opioids (newly added to key risk factors for surveillance)
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o	 Other substances (removed from surveillance)
•	 Comorbidities (those with diagnosis compared to those without a diagnosis)

o	 Any psychiatric disorder
o	 Depression 
o	 Anxiety 
o	 PTSD
o	 Pain 

New risk factors may be added to future updates if experts (STEM’s Technical Expert Panel or 
others) identify a clinically important group that is not being addressed at present.

See Table A1 for a comprehensive list of study inclusion criteria, and Table A2 for our LSR 
methods.
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Table A1. Study Selection Criteria

Selection Criteria Included Excluded
Participants •	 Adults, aged 18 and older, with or without diagnosed 

comorbidities
•	 Studies with mixed populations (adults and children) may be 

included, if the results are reported by age group

•	 Children and adolescents, aged 18 years and younger

Exposure •	 Past-year cannabis use* •	 Lifetime use*
•	 Not known to use cannabis

Cannabis Products •	 Cannabis preparations, including whole plant (“flower”), hashish, 
tincture, hashish oil, concentrates, and plant extract (including 
Epidiolex – a Food and Drug Administration (FDA) approved 
medication containing cannabidiol)

•	 FDA-approved synthesized, pharmaceutically prepared 
cannabinoids (Dronabinol [brand-names: Marinol and Syndros], 
Nabilone [brand-name: Cesamet])

All methods of administration (e.g., smoking, edibles, topical) will be 
included

•	 Other synthetic cannabinoids (e.g., spice)

Outcomes •	 CUD prevalence estimates among people with past-year 
cannabis use from a major national survey*

•	 Measure of association between specified risk factors† and CUD* 
CUD Definition: CUD diagnosed using a standardized screening 
instrument (e.g., Cannabis Use Disorder Identification Test [CUDIT]; 
Cannabis Abuse Screening Test [CAST])

•	 Diagnosis of CUD based only on duration or frequency of use
•	 Diagnosis of CUD based on self-assessment alone
•	 Diagnostic codes (e.g., ICD) that do not specify time period of 

cannabis use

Timing •	 Studies using data from 2005 onward •	 Studies using data before 2005
Study Types •	 Study designs may include:

o	 Observational studies, with a comparison group (case control 
or cohort studies)

o	 Cross-sectional studies

•	 Abstracts, conference proceedings, posters, editorials, letters, 
dissertations

•	 Case reports and case series 
•	 Studies with only incidental findings around the development or 

prevalence of CUD (e.g., baseline characteristics of intervention 
trials)

Setting •	 Studies conducted in the US •	 Studies conducted outside the US
•	 Studies reporting from a single center only

Other Criteria •	 Studies published in English •	 Studies not published in English

Notes. *Represents a change from the inaugural review criteria. † See “Criteria for Risk Factors Studies” above 
Abbreviations. CUD: cannabis use disorder; FDA: Food and Drug Administration; US: United States.
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Table A2. Living Systematic Review Methods 

Methods of Search, Selection, and Analysis
Electronic Sources Inaugural Systematic Review

•	 Search strategies developed with a research librarian; peer reviewed by a second research librarian using Peer Review of 
Electronic Search Strategies (PRESS) guidelines

•	 Search of Ovid MEDLINE ALL, Embase.com, Ovid PsycINFO, PTSDpubs, Ovid EBM Reviews (Cochrane Central, CDSR), and 
grey literature sources 

•	 Check of studies in the CUD Pharmacotherapy report for relevant references on the prevalence of CUD

Living Systematic Review

•	 Review the efficiency of the search for the original review to make refinements, as appropriate, before updating searches

o	 Update searches will be run at regular intervals 

o	 Conduct a surveillance search strategy, which may use a limited number of databases compared with number used 
for the inaugural systematic review, depending on efficiency of original search

o	 Relevant database(s) selected based on the assessment of the inaugural systematic review searches 

	 Focus search on bibliographic database(s) with best sensitivity for the topic, possibility to set up auto-alerts

•	 Search additional information sources or use other search methods (e.g., citation tracking, academic search engines)

•	 Search selection and frequency decided through assessment of the full systematic review search process

o	 Check reference lists for newly included studies or relevant publications

•	 Monitor ongoing studies identified during the surveillance period of the living systematic review

o	 Search the STEM Ongoing Studies database for relevant studies at regular intervals

•	 Before screening results, remove duplicates from the combined periodic search yield and cumulative search yield 

•	 Review all search methods and sources annually or sooner if changes might affect the search process, while allowing for 
modifications
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Other Sources Inaugural Systematic Review

•	 STEM TEP highlights any relevant studies not identified by database searches and any new areas of clinical concern

Living Systematic Review 

•	 STEM TEP highlights any relevant published and ongoing studies and any new areas of clinical concern

•	 NSDUH data: Cannabis use (variable: MRJYR) and CUD prevalence (variable: IRPYUD5MRJ) estimates for past-year 
cannabis users will be updated with new annual data (public use or restricted) drawn directly from the SAMHSA Data Tools 
website 

Study Selection Inaugural Systematic Review

•	 Screen retrieved citations for inclusion/exclusion using dual independent review, with disagreements resolved by third 
reviewer 

•	 Review citations for potential relevance using DistillerSR (Evidence Partners, Ottawa, Canada)

•	 Screen an initial calibration round with a minimum of 100 titles and abstracts and discuss concordance

•	 Include articles meeting eligibility criteria for data abstraction

Living Systematic Review 

•	 Immediately screen new citations retrieved by the surveillance searches using dual independent review for inclusion/
exclusion, with disagreements resolved by third reviewer

•	 Screen all records manually without using the DistillerSR automated screening function, unless volume of retrieved citations 
increases substantially

Data Extraction and 
Management

Inaugural Systematic Review

•	 Data from published reports abstracted into a customized database by one reviewer and confirmed by second reviewer 

•	 Abstract study design, objectives, setting, population characteristics, participant inclusion/exclusion criteria, number of 
participants, duration of follow-up, cannabis use (including formulation, strength, etc.), important confounders, and risks, 
when available

Living Systematic Review

•	 Same process as inaugural review
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Analysis and Synthesis Inaugural Systematic Review

•	 Conduct meta-analysis of primary outcome (CUD) when data allow

o	 Synthesize data in a narrative review, as appropriate

o	 Conduct subgroup analyses (quantitatively or narratively, as appropriate) of prespecified variables (e.g., age, 
duration of use) if possible

•	 Due to the study designs and the breadth of the findings, GRADE not used to assess the certainty of the evidence

Living Systematic Review

•	 Extract data and assess risk of bias, as appropriate, whenever new evidence (meaningful studies, data, or other information) 
is identified 

o	 Wait until accumulating evidence changes in one of the following before incorporating and updating the review: 

	 Findings of 1 or more primary outcomes

	 Credibility of 1 or more primary outcomes 

	 New settings, populations, risks, or prevalence 
Update Interval •	 At least 1 new meaningful study should be identified to consider fully updating the systematic review, but an update might 

require multiple meaningful studies

o	 STEM TEP can help guide process 

•	 Extract data and assess risk of bias, as appropriate, whenever new evidence (meaningful studies, data or other information) 
is identified 

o	 Wait until accumulating evidence changes in one of the following before incorporating and updating the review: 

	 Findings of 1 or more primary outcomes

	 Credibility of 1 or more primary outcomes 

	 New settings, populations, risks, or prevalence 

•	 State on website/documents when a full update is not warranted and why
Repeated 

Meta-analysis 

No type I or II error adjustment techniques for repeated meta-analysis, if conducted
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Subgroup Analysis and 
Assessing Heterogeneity

Inaugural Systematic Review

•	 Qualitatively summarize any reported subgroups 

o	 Determine feasibility of completing a quantitative synthesis of subgroups estimating summary effects depending on 
volume of relevant literature, conceptual homogeneity of studies, and completeness of results reported 

o	 Decided to only report the breadth and depth of relevant literature

Living Systematic Review

•	 Use same process as inaugural review, allowing for changes as evidence accumulates
Methods for Further 
Updates

•	 Annually (or more frequently if appropriate) assess review scope and methods, looking for potential changes in topic area or 
included evidence 

When to Stop •	 Annually assess ongoing relevance of the question to decision makers and determine whether uncertainty remains, or 
further relevant research is likely

Abbreviations. CDSR: Cochrane Database of Systematic Reviews; CUD: cannabis use disorder; GRADE: Grading of Recommendations Assessment, Development, and 
Evaluation; NSDUH: National Survey on Drug Use and Health; STEM: The Systematically Testing the Evidence on Marijuana Project; TEP: technical expert panel.
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Literature Search Strategies

Ovid MEDLINE(R) ALL <1946 to August 09, 2024>
1	 Marijuana Abuse/	 7241

2	 (((CBD or THC or cannabis or canabis or cannabidiol or cannabinoid* or cannabinol* or 
marijuana or marihuana or hash or hashish) adj5 (abus$3 or addict* or dependen* or disorder* or 
misuse* or overuse)) or ((DSM* or “Diagnostic and Statistical Manual” or ICD* or “International 
Classification of Diseases”) adj5 (CBD or THC or cannabis or canabis or cannabinoid* or 
cannabinol* or marijuana or marihuana or hash or hashish))).ti,ab,kf.	8710

3	 or/1-2	 13311

4	 Incidence/ or Prevalence/ or Risk/ or Risk Assessment/ or Risk Factors/	 1748614

5	 (estimat* or incidence$1 or incident or onset or pattern* or prevalen*).ti,ab,kf. or 
(burden$2 or risk$1 or trajector$3 or trend$1).ti,kf.	 5707934

6	 Epidemiologic Studies/ or Follow-Up Studies/ or Longitudinal Studies/ or “United States 
Substance Abuse and Mental Health Services Administration”/ or (epidemiolog* or followup or 
follow-up or longitudinal or “National Epidemiolog* Survey on Alcohol and Related Condition$1” 
or NESARC or “National Survey on Drug Use and Health” or NSDUH or “National Health and 
Resilience in Veteran*” or NHRVS or “Behavio?ral Risk Factor*” or BRFSS or “Monitor$3 the 
Future” or MTF or ((nation* or population* or representative or state* or student*) adj5 (sample$1 
or surveill* or survey$1)) or “repeated measure” or “repeated measures” or SAMHSA).ti,ab,kf.	
2828786

7	 or/4-6	 8063968

8	 and/3,7	 6844

9	 8 not ((exp Animals/ not Humans/) or (animal$1 or bovine$1 or canine$1 or cat$1 or 
chimpanzee$1 or cow$1 or dog$1 or feline$1 or goat$1 or hens or mice or monkey$1 or mouse 
or murine$1 or ovine or pig$1 or porcine or primate$1 or sheep or rabbit$1 or rat or rats or rattus 
or rhesus or rodent*).ti.)	 6721

10	 limit 9 to english language	 6391

11	 10 not (case reports or editorial or news).pt.	 6187

12	 11 not (neural or cortical or cortico* or orbital* or orbito* or brain or neuroimaging or fmri 
or mri or imaging or fronto*).ti.	 6014

13	 (exp africa/ or exp asia/ or exp australia/ or exp europe/ or exp south america/) not 
((north america/ or exp united states/) and (exp africa/ or exp asia/ or exp australia/ or exp 
europe/ or exp south america/))	 3145697

14	 (Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Armenia or 
Azerbaijan or Bangladesh or Belize or Benin or Bhutan or Bolivia or Bosnia or Herzegovina 
or Botswana or Brazil or Burkina Faso or Burundi or Cabo Verde or Cambodia or Cameroon 
or Central African Republic or Chad or China or Colombia or Comoros or Congo or Congo or 
Cote d’Ivoire or Cuba or Djibouti or Dominica or Dominican Republic or Ecuador or Egypt or El 
Salvador or Equatorial Guinea or Eritrea).ti.	 270166

15	 (Eswatini or Ethiopia or Fiji or Gabon or Gambia or Ghana or Grenada or Guatemala or 
Guinea or Guinea-Bissau or Guyana or Haiti or Honduras or India or Indonesia or Iran or Iraq or 
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Jamaica or Jordan or Kenya or Kiribati or Kyrgyzstan or Laos or Lebanon or Lesotho or Liberia or 
Libya or Madagascar or Malawi or Maldives or Mali or Marshall Islands or Mauritania or Mexico 
or Micronesia or Moldova or Mongolia or Morocco or Mozambique or Myanmar or Namibia or 
Nepal).ti.	 299938

16	 (Nicaragua or Niger or Nigeria or North Macedonia or Pakistan or Palestine or Papua New 
Guinea or Paraguay or Peru or Philippines or Rwanda or Saint Kitts or Nevis or Saint Lucia or Saint 
Vincent or the Grenadines or Samoa or Sao Tome or Principe or Senegal or Seychelles or Sierra 
Leone or Solomon Islands or South Africa or South Sudan or Sri Lanka or Sudan or Suriname or 
Syria or Taiwan or Tajikistan or Tanzania or Thailand or Timor-Leste or Togo or Tonga or Trinidad or 
Tobago or Tunisia or Turkmenistan or Uganda or Ukraine or Uzbekistan or Vanuatu or Venezuela 
or VietNam or Yemen or Zambia or Zimbabwe).ti.	 202292

17	 africa/ or africa, northern/ or algeria/ or egypt/ or libya/ or morocco/ or tunisia/ or “africa 
south of the sahara”/ or africa, central/ or cameroon/ or central african republic/ or chad/ or 
congo/ or “democratic republic of the congo”/ or equatorial guinea/ or gabon/ or “sao tome and 
principe”/ or africa, eastern/ or burundi/ or djibouti/ or eritrea/ or ethiopia/ or kenya/ or rwanda/ 
or somalia/ or south sudan/ or sudan/ or tanzania/ or uganda/ or africa, southern/ or angola/ 
or botswana/ or eswatini/ or lesotho/ or malawi/ or mozambique/ or namibia/ or south africa/ 
or zambia/ or zimbabwe/ or africa, western/ or benin/ or burkina faso/ or cabo verde/ or cote 
d’ivoire/ or gambia/ or ghana/ or guinea/ or guinea-bissau/ or liberia/ or mali/ or mauritania/ or 
niger/ or nigeria/ or senegal/ or sierra leone/ or togo/	 336406

18	 belize/ or el salvador/ or guatemala/ or honduras/ or nicaragua/ or bolivia/ or brazil/ or 
colombia/ or ecuador/ or guyana/ or paraguay/ or peru/ or suriname/ or venezuela/	
167578

19	 “antigua and barbuda”/ or cuba/ or dominica/ or dominican republic/ or grenada/ or haiti/ 
or jamaica/ or “saint kitts and nevis”/ or saint lucia/ or “saint vincent and the grenadines”/ or 
“trinidad and tobago”/	16663

20	 asia, central/ or kazakhstan/ or kyrgyzstan/ or tajikistan/ or turkmenistan/ or uzbekistan/ 
or cambodia/ or laos/ or myanmar/ or philippines/ or thailand/ or timor-leste/ or vietnam/ 
or bangladesh/ or bhutan/ or india/ or sikkim/ or afghanistan/ or iran/ or iraq/ or jordan/ or 
lebanon/ or syria/ or yemen/ or nepal/ or pakistan/ or sri lanka/ or china/ or beijing/ or macau/ 
or tibet/ or “democratic people’s republic of korea”/ or mongolia/	 586442

21	 albania/ or “bosnia and herzegovina”/ or moldova/ or ukraine/ or armenia/ or azerbaijan/	
24461

22	 or/13-21	 3449078

23	 12 not 22	 4972

24	 limit 23 to yr=”2005 -Current”	 4148

25	 (202306* or 202307* or 202308* or 202309* or 20231*).dp,dt,ep.	947589

26	 limit 23 to yr=”2024 -Current”	 236

27	 23 and 25	 181

28	 26 or 27	 364

APA PsycInfo <1806 to July Week 5 2024>
1	 “Cannabis Use Disorder”/	 907
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2	 (((CBD or THC or cannabis or canabis or cannabidiol or cannabinoid* or cannabinol* or 
marijuana or marihuana or hash or hashish) adj5 (abus$3 or addict* or dependen* or disorder* or 
misuse* or overuse)) or ((DSM* or “Diagnostic and Statistical Manual” or ICD* or “International 
Classification of Diseases”) adj5 (CBD or THC or cannabis or canabis or cannabinoid* or 
cannabinol* or marijuana or marihuana or hash or hashish))).ti,ab.	 5931

3	 or/1-2	 6362

4	 Epidemiology/ or Morbidity/ or Psychosocial Factors/ or At Risk Populations/ or Risk 
Assessment/ or Risk Factors/	245688

5	 (estimat* or incidence$1 or incident or onset or pattern* or prevalen*).ti,ab. or (burden$2 
or risk$1 or trajector$3 or trend$1).ti.	 936655

6	 Followup Studies/ or Longitudinal Studies/ or “United States Substance Abuse and Mental 
Health Services Administration”/ or (epidemiolog* or followup or follow-up or longitudinal or 
“National Epidemiolog* Survey on Alcohol and Related Condition$1” or NESARC or “National 
Survey on Drug Use and Health” or NSDUH or “National Health and Resilience in Veteran*” or 
NHRVS or “Behavio?ral Risk Factor*” or BRFSS or “Monitor$3 the Future” or MTF or ((nation* or 
population* or representative or state* or student*) adj5 (sample$1 or surveill* or survey$1)) or 
“repeated measure” or “repeated measures” or SAMHSA).ti,ab.	 489825

7	 or/4-6	 1356421

8	 and/3,7	 3353

9	 8 not (((exp Animals/ or Animal Models/) not Humans/) or (animal$1 or bovine$1 or 
canine$1 or cat$1 or chimpanzee$1 or cow$1 or dog$1 or feline$1 or goat$1 or hens or mice or 
monkey$1 or mouse or murine$1 or ovine or pig$1 or porcine or primate$1 or sheep or rabbit$1 
or rat or rats or rattus or rhesus or rodent*).ti.)	 3270

10	 limit 9 to english language	 3012

11	 10 not (“column/opinion” or “comment/reply” or editorial).dt.	 2910

12	 11 not (neural or cortical or cortico* or orbital* or orbito* or brain or neuroimaging or fmri 
or mri or imaging or fronto*).ti.	 2834

13	 limit 12 to yr=”2005 -Current”	 2467

14	 limit 13 to yr=”2023 -Current”	 196
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Appendix B. Full Evidence Tables for Newly Included Studies

Table B1a. Risk of Bias of Newly Included Studies
Study ID Aim or clear 

objective
Population 
specified and 
defined

Participation 
rate > 50%

Same 
populations 
and criteria

Sample 
justification

Exposure 
prior to 
outcome

Different 
levels of 
exposure

Time frame Exposure 
clear and 
consistent

Gutkind 2023 Yes Yes N/A Yes No No No Yes Yes
Rubin-Kahana 
2022

Yes Yes N/A Yes No No No Yes Yes

Lapham 2023 Yes Yes No Yes Yes No No Yes Yes
Morgan 2024 Yes Yes N/A Yes No No No Yes Yes
Rhew 2024 Yes Yes Not clear Yes No Yes Yes Yes Yes
Ellis 2024 Yes Yes N/A Yes No No No No Yes

Abbreviations. N/A: not applicable 

Table B1b. Risk of Bias of Newly Included Studies Continued
Study ID Exposure 

assessed over 
time 

Outcome clear 
and consistent 

Blinded 
assessors 

Minimal loss to 
follow-up 

Adjusted for 
confounders 

CoI Funding Overall risk of 
bias

Gutkind 2023 No Yes N/A N/A Yes No CoIs No concern Moderate
Rubin-Kahana 
2022

No Yes N/A N/A Yes No CoIs of 
concern

Not reported Moderate

Lapham 2023 No Yes N/A N/A Yes No CoIs No concern Moderate
Morgan 2024 No Yes N/A N/A Yes No CoIs No concern Moderate
Rhew 2024 Yes Yes Not clear Yes Yes Not reported No concern Moderate
Ellis 2024 No Yes N/A N/A Yes No CoIs No concern Moderate

Abbreviations: CoI: Conflict of Interest
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Table B2. Results of New Eligible Studies
Study ID Risk of CUD Adjusted for

Ellis 20247 Gender: aOR, 1.94 (95% CI, 1.80 to 2.10); P < .001 
(interpretation: men had 94% higher odds of having a 
cannabis use disorder)

Age, income, county type, survey year, and drug access

Gutkind 20238 Model 1: The prevalence of CUD was significantly higher 
among men than women 
Men: 28.5% 
Women: 23.8% 
Prevalence difference (PD), 4.7% (95% CI, 1.29% to 8.12%)  
 
Model 2: The difference was no longer significant 
Men: 27.3% 
Women: 25.4% 
PD, 1.9% (95% CI: -1.35% to 5.10%)

Model 1: age, race, and education 
Model 2: Model 1 variables and past-year cannabis use frequency

Lapham 20239 Pattern of use: 
Any CUD (>=2 symptoms), % 
Medical use only: 13.4 (95% CI, 0.1 to 26.7) 
Nonmedical use only: 22.4 (95% CI, 14.9 to 30.0) 
Both reasons for use: 25.6 (21.0 to 30.2) 
P = .29 
 
Moderate-severe CUD (>=4 symptoms), % 
Medical use only: 1.3 (95% CI, 0.0 to 2.8)  
Nonmedical use only: 7.2 (95% CI, 3.9 to 10.4) 
Both reasons for use: 7.5 (95% CI, 5.7 to 9.4) 
P = .01

Sample weighted for sampling strategy and nonresponse to represent primary 
care patients who used cannabis (adjusted for age, sex, race and ethnicity, 
and insurance status)
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Study ID Risk of CUD Adjusted for
Morgan 202410 Rural-urban status (Dependence; abuse):  

Those living in a CBSA greater than one million people: 
reference 
Those in a CBSA less than one million: aOR, 0.77 (95% CI, 
0.65 to 0.91) P < .01; aOR, 0.81 (95% CI, 0.64 to 1.02) P = ns 
Those in a non-CBSA: aOR, 0.66 (95% CI, 0.48 to 0.91) P < 
.05; aOR, 0.68 (95% CI, 0.37 to 1.25) P = ns 
 
Sex (Dependence; abuse): 
Male: reference 
Female: aOR, 0.44 (95% CI, 0.40 to 0.49) P < .001; aOR, 0.34 
(95% CI, 0.29 to 0.40) P < .001 
 
Race/ethnicity (Dependence; abuse): 
Non-Hispanic White: Reference  
Non-Hispanic Black: aOR, 1.26 (95% CI, 1.11 to 1.43) P < 
.001; aOR, 1.40 (95% CI, 1.13 to 1.74) P < .01 
Non-Hispanic NA/AN: aOR, 1.43 (95% CI, 1.04 to 1.98) P < 
.05; aOR, 1.08 (95% CI, 0.62 to 1.88) P = ns 
Non-Hispanic NH/PI: aOR, 0.88 (95% CI, 0.38 to 2.01) P = 
ns; aOR, 0.52 (95% CI, 0.18 to 1.55) P = ns 
Non-Hispanic Asian: aOR, 0.41 (95% CI, 0.30 to 0.55) P < 
.001; aOR, 0.57 (95% CI, 0.34 to 0.94) P < .05 
Non-Hispanic Multiracial: aOR, 1.40 (95% CI, 1.13 to 1.73) P 
< .01; aOR, 1.75 (95% CI, 1.26 to 2.44) P < .001 
Hispanic: aOR, 0.72 (95% CI, 0.62 to 0.83) P < .001; aOR, 
0.82 (95% CI, 0.67 to 1.00) P = ns 
 
Age (Dependence; abuse): 
18-25 years: reference 
26-34 years: aOR, 0.43 (95% CI, 0.39 to 0.89) P < .001; aOR, 
0.42 (95% CI, 0.35 to 0.50) P < .001 
35 to 49 years: aOR, 0.19 (95% CI, 0.16 to 0.21) P < .001; 
aOR, 0.23 (95% CI, 0.19 to 0.29) P < .001 
50+ years: aOR, 0.04 (95% CI, 0.03 to 0.06) P < .001; aOR, 
0.13 (95% CI, 0.10 to 0.17) P < .001

Weighted model includes state medical marijuana status, rural-urban status, 
and their interaction term, age, sex, race, sexual identity, income, health 
insurance, and survey year
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Study ID Risk of CUD Adjusted for
Rhew 202411 Association of cumulative depression from age 19 to 23 with 

CUD at age 26: weighted prevalence ratio, 1.46 (95% CI, 
1.20 to 1.77); P < .001  

participants are weighted according to the inverse probability of their own 
elevated depressive symptom status according to time-varying and time-fixed 
covariates

Rubin-Kahana 
202212

CUD severity: Nonmedical users only vs. medical and 
nonmedical users, % (SE):
CUD mild: 13.5 (0.07) vs. 26.2 (0.35); P < .001
CUD moderate: 5.7 (0.05) vs. 12.9 (0.24); P = .004
CUD severe: 5.7 (0.05) vs. 8.9 (0.21); P = .150
CUD total: 24.9 (0.10) vs. 46.8 (0.36); P < .001

controlled for sex, race/ethnicity, age, marital status, educational level, 
household income, urbanicity, and region

Abbreviations. aOR: adjusted odds ratio; CBSA: core based statistical area; CI: confidence interval; CUD: cannabis use disorder; NA/AN: Native American/Alaska Native; NH/
PI: Native Hawaiian/Pacific Islander; OR: odds ratio; PD: prevalence difference; SE: standard error 
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