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Executive Summary
Background
Cannabis has become increasingly accessible 
and more commonly used in the US over the past 
20 years. Between 2002 and 2017, the proportion 
of US adults reporting past-year cannabis use 
grew from 10.4% to 15.3%, while the proportion 
reporting near-daily or daily use doubled 
from 1.9% to 4.2%. Long-term and regular 
use of cannabis may be associated with more 
serious adverse effects, including cannabis use 
disorder (CUD). Individuals with CUD may have 
a physiological dependence to cannabis and can 
experience withdrawal symptoms similar to 
other substance use disorders. 

The purpose of this living systematic review is to 
evaluate the prevalence and incidence of CUD in 
adults who use cannabis in the US and to identify 
the sociodemographic, health, and cannabis use 
characteristics that may be associated with a 
higher risk of CUD.  

PICOS and Key Questions
Populations

	● Adults, aged 18 and older, with or without 
diagnosed comorbidities

Exposure

	● Cannabis use

Types of Cannabis Exposure

	● Cannabis preparations, including marijuana, 
hashish, tincture, hashish oil, infusion, and 
plant extract (including Epidiolex – an 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) are included.

Outcomes

	● CUD, using a standardized, screening 
instrument (e.g., Cannabis Use Disorder 
Identification Test [CUDIT]; Cannabis Abuse 
Screening Test [CAST])

Study Designs

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

	● Cross-sectional studies

Key Questions
KQ1.	 What is the prevalence of CUD and the risk 

(i.e., incidence) of developing CUD) in adults 
who use cannabis?

KQ2.	 Does the prevalence and risk differ by 
type of use (medical or recreational), route 
of administration (e.g., smoking, edibles, 
topical), level of use, or other patient 
characteristics (e.g., comorbid conditions, 
severity of primary conditions, indication 
for use, use of other drugs or substances)?

Methods
We searched 3 bibliographic databases (EBM 
Reviews - Cochrane Central Register of Controlled 
Trials [CCTR], MEDLINE ALL, and APA PsycInfo; 
all through Ovid) for any observational studies 
reporting the prevalence of CUD. Searches were 
limited to published studies from January 1, 2005, 
to August 2021. A bridge search was conducted 
on February 23, 2022, to capture any studies 
published since the initial search. 

Two independent researchers conducted risk-of-
bias (RoB) assessments using a tool developed by 
the National Heart, Lung, and Blood Institute1; 
conflicts were handled through discussion, and 
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any disagreements were resolved by a third 
independent senior researcher. 

We did not perform the Grading of 
Recommendations, Assessment, Development, 
and Evaluation (GRADE) approach on key 
outcomes because of the breadth of the review.

We included observational studies (cross-
sectional and longitudinal) reporting on the 
prevalence and incidence of CUD in people 
who use cannabis. For risk factors for CUD, we 
included studies that reported demographic 
and health-related factors associated with CUD. 
We prioritized risk assessment studies based 
on data from national surveys (e.g., National 
Survey on Drug Use and Health [NSDUH], 
National Epidemiologic Survey on Alcohol and 
Related Conditions [NESARC]) and also included 
risk assessment data from studies evaluating 
risk factors in subgroups (e.g., in people with 
posttraumatic stress disorder [PTSD]) or 
locations (e.g., rural or urban settings) of interest. 
Additional eligibility criteria were studies on 

human participants, US-based studies, and 
publication in English. We also limited included 
studies to those using data from 2005 onward.

To identify overall prevalence, we queried the 
Substance Abuse and Mental Health Services 
Administration (SAMHSA) public-use data 
analysis system for population-level estimates 
obtained from the annual NSDUH survey for each 
year from 2002 through 2019.2 A full description 
of our methods can be found in Appendix A.

Key Findings
Our database searches returned 5,738 records 
and we screened 4,220 unique records. We 
reviewed 417 full-text documents, and included 
57 studies, reported in 67 publications. The 
majority of studies included in this review are 
cross-sectional, with relatively little information 
on the incidence of CUD over time. We therefore 
focus this report on the prevalence of CUD, 
using publicly available data from NSDUH and 
NESARC-III.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies

Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

 Sociodemographic 

Gender Overall, women had 
significantly lower odds 
compared with men (around 
25% to 35% lower).3-8

Male Veterans with past-
year use had significantly 
higher odds of CUD than 
women Veterans.9

Overall, women had 
significantly lower odds 
(around 50%) compared 
with men.10

However, results were more 
mixed, with 1 analysis 
showing no difference 
between men and women.11

Women had significantly 
lower odds (around 65%) 
in 1 study,12 but results did 
vary both in the size of the 
difference,13-18 and without 
difference.19,20

An analysis from the NHRVS 
found men and women 
Veterans had similar odds of 
past-6-month CUD (OR, 1.51; 
59% CI, 0.77 to 2.99).21

Summary of Findings: 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 being around 10 times that of female Veterans.

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

Results were relatively consistent.
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Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Race or 
ethnicity

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.3

People who identify as 
Black were more likely to 
have CUD than people who 
identified as non-Hispanic 
White4-8,22

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).21 There was 
no difference in odds for 
Veterans who identified as 
Hispanic or as other.21

Summary of Findings: 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 race or ethnic group, results are mixed, although people who identify 
as Black may be at higher risk. No difference was seen by race or ethnicity in a Veteran 
population.

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

Results were mixed.

Age 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). 3-8,23-26

After age 50, the likelihood 
was similar for people aged 
50 to 64 and aged 65 and 
older.27

Although estimates varied, 
younger people having 
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).10,11,22,28-30

Younger Veterans aged 18 
to 29 with past-year use 
had similar odds of CUD 
to Veterans aged 45 to 64,                       
ver used cannabis in their 
lifetime, all age groups had 
significantly higher odds of 
CUD than Veterans aged 65 
and older (from around 7 to 
12 times higher, depending 
on age).9

Although estimates varied, 
younger people having 
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).12,15,31

Younger Veterans in the 
NHRVS had significantly 
higher odds of past-6 
month CUD compared 
with Veterans aged 65 and 
older.21 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.32

Summary of Findings: Evidence in this review, younger people have a 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.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Pattern of Cannabis Use

Type of use People with any medical use 
had similar odds of CUD to 
people with nonmedical use 
only, or people with medical 
and nonmedical use. 4,33

People with combined 
medical and nonmedical 
use had significantly higher 
rates of past-year CUD when 
compared with people with 
medical use only.34

People with medical use 
had significantly higher 
odds of CUD compared with 
nonmedical use.35 

Not reported.

Summary of Findings: People who use cannabis for medical reasons do not appear to be 
at a higher risk of developing CUD.

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

Results were relatively consistent.

Frequency 
of use

People who used more 
frequently had significantly 
higher odds of CUD, 
regardless of the frequency 
of use.4,7,25,36

People who used more 
frequently or used greater 
quantities had significantly 
higher odds of CUD, 
regardless of age.11,37

People who used more 
frequently were more likely 
to develop CUD.38,39

Summary of Findings: 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

People who started to use 
cannabis at an earlier age 
did not have significantly 
higher odds to people who 
started at a later age. 5,8,25,27

One analysis did show 
people with past-year 
use who started to use 
cannabis before age 18 had 
a significantly higher risk of 
past-year CUD than people 
who started to use cannabis 
between ages 18 and 29 (an 
increased risk of around 
20%).5

People who started 
younger than age 20 had 
significantly higher risks 
of progressing to CUD than 
people who started at age 20 
and older.22

People who started to use 
cannabis at a younger age 
were more likely to have 
CUD.13,16,17,40

In 1 study, greater use at 
age 18 was no longer a 
significant predictor of CUD 
in people at age 35.19

Summary of Findings: 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.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Use of Other Substances 

Alcohol Findings mixed, with 1 
study showing people who 
use alcohol and cannabis 
may be at a lower chance of 
CUD8 and 1 study showing 
no difference for people 
who use cannabis overall, 
although risks did vary 
depending on level of use 
of alcohol and cannabis use 
(e.g., weekly or occasional 
use).3 People who binge 
drank were significantly 
more likely to have CUD 
than people who did not 
engage in binge drinking.41

An analysis of 2015 to 2018 
NSDUH surveys showed 
people with AUD had a 
significantly higher risk of 
past-year CUD than people 
without AUD (RR, 2.66; 95% 
CI, 2.34 to 3.04).4 Using 2002 
to 2014 NSDUH surveys, 
people with AUD and past-
year use had a significantly 
higher risk of past-year CUD 
than people without AUD 
(almost twice the risk).5 

Using data from 2005 to 
2011 NSDUH surveys, 
people with past-year use 
and AUD had significantly 
higher odds of CUD (abuse 
or dependence) than people 
without AUD (around 2.5 
times higher).7 The odds did 
vary by race or ethnicity.7

People with AUD had a 
significantly higher risk of 
CUD (around 2 to 3 times 
higher), regardless of 
age.8,25,27,36

People with AUD had 
significantly higher odds 
of CUD (up to 10 times 
higher).10,22,29,42

Similar increased odds were 
seen in Veterans with AUD 
(around 6 times higher).9

In people with a previous 
CUD, the difference may not 
be significant.30

Results were mixed 
assessing the relationship 
between alcohol use and 
CUD16,39,43; people with CUD 
were significantly more 
likely to have binge drank 
in the past 2 weeks than 
abstainers but not people 
who used cannabis in a 
nondisordered way.17

People with AUD had 
significantly higher odds of 
CUD.15,16,39,43

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).21

Hospitalized people with 
epilepsy and AUD had 
significantly lower odds 
of CUD compared with 
hospitalized people with 
epilepsy but not AUD.31

Summary of Findings: People who have AUD have a 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.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Nicotine Although some studies 
showed people who used 
tobacco or who had tobacco 
dependence had higher odds 
of CUD, the results were 
mixed overall.4,5,7,8 25,27,36

The odds of CUD varied by 
race or ethnicity.7

People with tobacco or 
nicotine dependence had 
significantly higher odds 
of CUD (around 2 to 3 times 
higher), regardless of 
gender.10,22,29 

Veterans with tobacco use 
disorder had significantly 
higher odds of CUD (around 
2 to 4 times higher).9

People who smoke may be 
at a higher risk of CUD, 
although the results were 
mixed.15-17,43

People with a current 
or previous tobacco or 
nicotine dependence had 
significantly higher risks of 
CUD.16,39,43 

Summary of Findings: 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.

Other drugs People who used illicit 
drugs other than cannabis 
or who had another SUD 
had a significantly higher 
risk of CUD than people 
who did not use other illicit 
drugs.4,8,27,44

People with another SUD 
had significantly greater 
odds of CUD.10,22,29

In a Veteran population, 
estimates varied with 
people who have a drug use 
disorder and used cannabis 
in the past year having 
similar odds of CUD versus 
people who had ever used 
cannabis in their lifetime 
having significantly higher 
odds of CUD.9

People with current or 
previous drug use or a 
current SUD were at a 
significantly higher risk of 
CUD.15,39,43,45

Summary of Findings: People who use other drugs or who have a SUD have a 
significantly higher risk of CUD.

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

Results were relatively consistent.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Comorbidities

Psychiatric 
disorders

Not reported People with psychiatric 
disorders, including mood 
and personality disorders, 
had significantly greater 
odds of CUD.10,22,30 Similar 
patterns were seen in 
Veterans.9

People with bipolar II 
disorder did not have 
increased odds of past-year 
mild, moderate, or severe 
CUD or of lifetime mild 
CUD.10 

People with psychiatric 
disorders (antisocial 
personality disorder, 
bipolar disorder, or 
schizophrenia) had 
significantly higher risks of 
CUD.15,31,39,43

Summary of Findings: 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 People with major 
depression had similar 
odds of CUD to people 
who reported no major 
depression, regardless of 
college status, age.8,25,27,44

Other studies showed 
that people with major 
depression had significantly 
higher odds of CUD.7 The 
odds did vary by race or 
ethnicity.7,46

People with MDD had 
significantly higher odds of 
past-year CUD overall and 
by CUD severity.10 

People with past or current 
depression were more likely 
to have CUD.15,31,43 Similar 
results were seen in studies 
of Veteran populations.21,32

Summary of Findings: 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.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Anxiety People with anxiety had 
similar odds of CUD to 
people who did not have 
anxiety.8

People with anxiety 
disorders had significantly 
greater risks of CUD.9,10,22 
One study showed no 
difference in the odds of 
CUD.29

However, the risks varied 
by the specific type of 
anxiety.10,29

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.15,21,31,39,43

Summary of Findings: 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 Not reported People with PTSD had 
significantly higher odds of 
CUD.10,29

One study showed no 
difference in the odds 
of CUD for people with 
previous PTSD or past-
year PTSD relative to 
abstinence.30 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).30

In a Veteran population, 
estimates varied with 
people who had used 
cannabis in the past year 
and PTSD having similar 
odds of CUD, and people 
who had ever used cannabis 
in their lifetime with PTSD 
having significantly higher 
odds of CUD.9

Mixed results were seen 
on the association between 
PTSD and CUD.15,20,31

Mixed results were also 
seen in studies in Veteran 
populations.21,32

Summary of Findings: 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.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Conclusions

In people reporting past-year cannabis use, the 
most recent population-based estimates of CUD 
prevalence range from 9.1% to 30.6%.2,48 The 
differences in estimates likely reflect differences 
in survey methods, including the use of different 
screening tools.49 The prevalence of CUD among 
past-year users has also declined in recent years. 
Risk factors for CUD include identifying as 
male, being younger, and using cannabis more 
frequently and for longer. We also found that 

people with a substance use disorder (SUD), other 
than CUD, were more likely to have CUD than 
people without another SUD. Also, overall people 
with psychiatric disorders were more likely 
to have CUD than people without a psychiatric 
disorder. For people with anxiety, depression, 
or PTSD, the risks of CUD may be higher, but the 
findings were not always statistically different. 
It is also not clear if people with pain are at a 
higher risk of CUD, compared with people who do 
not have pain.

Factor NSDUH Estimates NESARC-III Estimates Estimates From Other 
Studies

Pain Not reported The risk of CUD was 
significantly higher for 
people with pain compared 
with people without pain.28

Veterans with and without 
pain had similar rates of 
CUD.47

Not reported

Summary of Findings: 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.
Abbreviations. AUD: alcohol use disorder; CUD: cannabis use disorder: MDD: major depressive disorder; 
NESARC-III; National Epidemiologic Survey on Alcohol and Related Conditions-III; NHRVS: National Health 
and Resilience in Veterans Study; NSDUH: National Survey on Drug Use and Health; PTSD: posttraumatic 
stress disorder; SUD: substance use disorder.

Table 1. Key Risk Factors for Cannabis Use Disorder Assessed in the Eligible Studies (cont.)
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Background
Cannabis has become increasingly accessible 
and more commonly used in the US over the past 
20 years. Between 2002 and 2017, the proportion 
of US adults reporting past-year cannabis use 
grew from 10.4% to 15.3%, while the proportion 
reporting near-daily or daily use doubled from 
1.9% to 4.2%.50 Most US adults support cannabis 
legalization at the federal level51 and believe 
cannabis has substantial health benefits.52 About 
83% to 90% of people with past-year cannabis use 
report using cannabis for recreational purposes 
and 6% to 17% for medical purposes, though a 
substantial proportion of those reporting medical 
use also use for recreational purposes.53,54  

As public acceptance and interest in the 
potential therapeutic value of cannabis has 
increased, perceived risk has decreased.55 Unlike 
opioids, acute cannabis intoxication has not 
been associated with deaths from respiratory 
depression, and short-term adverse effects, 
such as dizziness and drowsiness, are typically 
self-limited.56 However, long-term and regular 
use of cannabis may be associated with more 
serious adverse effects, including cannabis use 
disorder (CUD).56 Individuals with CUD may have 
a physiological dependence to cannabis and can 
experience withdrawal symptoms similar to 
other substance use disorders.56 Approximately 
half those with CUD have moderate to severe 
disease, which is associated with negative 
functional, health, and social consequences.10 
Nevertheless, the risk of cannabis use is 
declining among the general public; in 2012, 
only 40% of respondents in a national substance 
use survey perceived great risk from regular 
cannabis use, compared with 51% in 2002.55  

There are evidence-based treatments for CUD,57,58 
but the condition remains underdiagnosed and 
undertreated.10 It is important for clinicians, 
public health experts, patients, and dispensary 
workers to understand the prevalence of CUD 

and who might be at a higher risk for CUD. 
Those individuals could benefit from targeted 
screening and referral to help minimize the risk 
of developing CUD.

The purpose of this living systematic review is to 
evaluate the prevalence and incidence of CUD in 
adults who use cannabis in the US and to identify 
the sociodemographic, health, and cannabis use 
characteristics that may be associated with a 
higher risk of CUD.  

Structured Question
Populations

	● Adults, aged 18 and older, with or without 
diagnosed comorbidities

Exposure

	● Cannabis use

Types of Cannabis Exposure

	● Cannabis preparations, including marijuana, 
hashish, tincture, hashish oil, infusion, and 
plant extract (including Epidiolex – an 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) are included.

Outcomes

	● CUD, using a standardized, screening 
instrument (e.g., Cannabis Use Disorder 
Identification Test [CUDIT]; Cannabis Abuse 
Screening Test [CAST])

Study Designs

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

	● Cross-sectional studies
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Key Questions
KQ1.	 What is the prevalence of CUD and the risk 

(i.e., incidence) of developing CUD) in adults 
who use cannabis?

KQ2.	 Does the prevalence and risk differ by 
type of use (medical or recreational), route 
of administration (e.g., smoking, edibles, 
topical), level of use, or other patient 
characteristics (e.g., comorbid conditions, 
severity of primary conditions, indication 
for use, use of other drugs or substances)?

Methods
We searched 3 bibliographic databases (EBM 
Reviews - Cochrane Central Register of Controlled 
Trials [CCTR], MEDLINE ALL, and APA PsycInfo; 
all through Ovid) for any observational studies 
reporting the prevalence of CUD. Searches 
were limited to published studies from January 
1, 2005, to August 2021. A bridge search was 
conducted on February 23, 2022, to capture any 
studies published since the initial search. We 
also searched ClinicalTrials.gov, International 
Clinical Trials Registry Platform (WHO), 
and ScanMedicine for ongoing studies of the 
prevalence and incidence of CUD.

Two independent researchers conducted risk-of-
bias (RoB) assessments using a tool developed by 
the National Heart, Lung, and Blood Institute1; 
conflicts were handled through discussion, 
and any disagreements were resolved by a 
third independent senior researcher. We did 
not perform the Grading of Recommendations, 
Assessment, Development, and Evaluation 
(GRADE) approach on select outcomes because of 
the breadth of the review.

We included observational studies (cross-
sectional and longitudinal) reporting on the 
prevalence and incidence of CUD in people 
who use cannabis. For risk factors for CUD, we 
included studies that reported demographic and 

health-related factors associated with CUD. We 
prioritized risk assessment studies based on 
data from national surveys (e.g., National Survey 
on Drug Use and Health [NSDUH], National 
Epidemiologic Survey on Alcohol and Related 
Conditions [NESARC]), and also risk assessment 
data from studies evaluating risk factors in 
subgroups (e.g., people with posttraumatic stress 
disorder [PTSD]) or locations of interest (e.g., 
rural or urban settings). Additional eligibility 
criteria were studies on human participants, 
US-based studies, and publication in English. We 
also limited included studies to those using data 
from 2005 onwards.

To identify overall prevalence, we queried the 
Substance Abuse and Mental Health Services 
Administration (SAMHSA) public-use data 
analysis system for population-level estimates 
obtained from the annual NSDUH survey for each 
year from 2002 through 2019.2 A full description 
of our methods can be found in Appendix A.

Calculations and Assumptions
We calculated the prevalence of CUD in adults 
who use cannabis, using published raw data if 
it was not reported in the published article. We 
also calculated 95% confidence intervals using 
an online calculator (sample-size.net/confidence-
interval-proportion). 

Definitions
Prevalence

Prevalence is the proportion of a population 
who have a specific characteristic in a given 
time period.59 For this review, prevalence is the 
number of people with CUD, divided by the total 
number of people who currently use cannabis 
or used cannabis in the past. Studies evaluating 
prevalence often use “weighting” techniques 
to adjust the sample characteristics to match 
the sample to the target population.59 Cross-
sectional studies are generally used to assess the 
prevalence of a disease in a population.60

http://ClinicalTrials.gov
http://sample-size.net/confidence-interval-proportion
http://sample-size.net/confidence-interval-proportion
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Incidence

Incidence is a rate that measures the number 
of new cases of a characteristic that develop in 
a population during a specified time period.59 
Incidence is generally evaluated using cohort 
studies, which follow people over time to see who 
develops the disease (i.e., longitudinal studies).60 
For this review, incidence is the number of people 
who develop CUD over a specific time period 
among people who use or used cannabis.

Risk Factors

Risk factors are characteristics at the biological, 
psychological, family, community, or cultural 
level that precede and are associated with 
a higher likelihood of negative outcomes, 
such as CUD.61 Conversely, protective factors 
are characteristics associated with a lower 
likelihood of negative outcomes.61 Both cross-
sectional studies and cohort studies can be used 
to assess the association between a specific 
factor (e.g., personal characteristic, such as 
age) and an outcome.60 When discussing risk 
and protective factors or variables in statistical 
models, in almost all cases, studies are assessing 
associations of participant characteristics or 
other characteristics with outcomes and not 
causation of those outcomes.

Findings
Our database searches returned 5,738 records, 
and we screened 4,220 unique records. We 
reviewed 417 full-text documents, and included 
57 studies, reported in 67 publications.3-48,62-82

Of the 57 studies, 20 are reports from the 
National Survey on Drug Use and Health 
(NSDUH)3-8,23-27,33,36,41,44,46,62-65 and 21 are analyses 
from the National Epidemiologic Survey on 
Alcohol and Related Conditions-III (NESARC-
III).9-11,22,28-30,34,35,37,42,47,48,66-73 We provide a brief 
overview on the aims and methods of these 
national surveys below (Figure 1). 

The majority of studies included in this review 
are cross-sectional, with relatively little 
information on the incidence of CUD over time. 
We therefore focus on the prevalence of CUD in 
this report.

We rated the majority of studies as having a 
moderate RoB (Appendix E, Tables E1 and E2), 
with 1 study assessed as having a high RoB.75

National Survey on Drug Use and 
Health (NSDUH)
NSDUH is an anonymous, annual, nationwide 
cross-sectional survey with up-to-date 
information on tobacco, alcohol, and other drug 
use, including cannabis; mental health; and other 
health-related issues in the US.83 The specific aims 
of the survey are to83:

	● Share accurate data on the level and patterns 
of use and misuse of alcohol, tobacco, and  
other substances 

	● Track trends in the use of alcohol, tobacco, and 
other drugs, including cannabis

	● Assess the consequences of substance use  
and misuse

	● Identify those groups at high risk for substance 
use and misuse

Around 70,000 people aged 12 and older 
participate in the survey’s in-home, self-guided, 
computer-assisted interview.83 Participants, 
including Veterans, are recruited from randomly 
selected households across all 50 states and the 
District of Columbia.83 People without regular 
housing, active-duty military, and those living in 
institutional settings (e.g., jails, nursing homes) 
are excluded from the survey.84

Participants reporting cannabis use 6 or more 
times in the past year, or who did not report 
frequency of use, were asked questions about 
substance use disorders (SUDs).85 Participants 
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were considered to have CUD if they met at least 3 
of 6 symptoms based on DSM-IV criteria.85  

National Epidemiologic Survey on 
Alcohol and Related Conditions-III 
(NESARC-III)
Known as NESARC-III and also as NESARC 
Wave 3, this cross-sectional survey uses a 
nationally representative sample of the civilian, 
noninstitutionalized population of the US 
aged 18 years and older, including Veterans.86 
Two similar national surveys were previously 
conducted by the National Institute on Alcohol 
Abuse and Alcoholism; in 2001-2002 (NESARC 
Wave 1) and 2004-2005 (NESARC Wave 2).86 The 
aim of NESARC-III was to collect information 
on alcohol and drug use and disorders, related 
risk factors, and associated physical and mental 
disabilities.86 The final sample size was 36,309 
and was conducted from 2012 to 2013.86

Participants were interviewed in their home by 
a trained interviewer.87 The criteria for CUD was 

determined with the Alcohol Use Disorder and 
Associated Disabilities Interview Schedule – 5 
(AUDADIS-5), which uses DSM-5.87 The survey 
allowed past-year CUD to be measured using 
DSM-IV criteria.85

Prevalence of CUD
In this section, we report on the prevalence of 
CUD in people who currently use or have ever 
used cannabis. During this review, we identified 
a number of studies reporting prevalence, using 
different definitions of CUD (e.g., DSM-IV abuse 
or dependence or abuse alone) and a range 
of definitions of cannabis use (e.g., past-year 
daily use or lifetime use). Studies also varied 
significantly in size, resulting in a wide range of 
prevalence estimates. 

To report on the most robust prevalence 
estimates to help guide patient and clinician 
decision making, we have focused on data from 
the national NSDUH and NESARC surveys to 
estimate the prevalence of past-year cannabis 

 

 

 

Identification Records identified through database 
searching  N = 5,735

Records after duplicates removed N = 4,220

Included Studies included in synthesis 
N = 57 
(reported in 67 publications)

Also ongoing studies identified 
(from trial registries N = 2)

Additional records identified through 
other sources  (registers) N = 3

Screening Titles and abstracts screened 
N = 4,220 Records excluded N = 3,803

Eligibility Full-text articles assessed for 
eligibility  N = 417

Full-text articles excluded,
with reasons  n = 350

Outcomes (N = 83)
Date (N = 61)
Population (N = 54)
Setting (N = 46)
Aim (N = 30)
Study design (N = 27)
No risk factors (N = 17)
Lack of prevalence (N = 17)
Publication type (N = 13)
Other (N = 1)

Figure 1. PRISMA Diagram
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use dependence and abuse (i.e., DSM-IV CUD) in 
people who have used cannabis in the past year 
and in people who have ever used cannabis in 
their lifetime. The estimates are based on selected 
published studies and a descriptive analysis of the 
NSDUH data, which are publicly available.2 We 
selected DSM-IV CUD to allow direct comparisons 
between NSDUH and NESARC data.

Past-year Cannabis Use

In all adults aged 18 and older, past-year cannabis 
use has been increasing with time (Figure 2). 
Past-year cannabis use in all adults aged 18 and 
older was reported as:

	● 10.5% in 2002 and increased to 18.0% in 2019, 
based on data from the NSDUH surveys2

	● 4.1% and 9.5% in NESARC Waves 1 and 3, 
respectively48

Prevalence is highest in young adults. In adults 
aged 18 to 29 years surveyed by NSDUH, past-
year cannabis use was 25.4% in 2002 and 34.6% 
in 2019.2 There was a doubling of cannabis use 
in adults aged 18 to 29 reported by NESARC 
between Waves 1 and 3, from 10.5% to 21.2% 
respectively.48 The discrepancy in rates of use for 
cannabis and other drugs between the surveys 
is known, and researchers have suggested 
that privacy and anonymity considerations, 
diagnostic instrumentation, response rates, 
and methodological differences (including 
data weighting and question wording) likely 
contribute to the observed differences.49 There 
are also other factors that may contribute to the 
large increases in use in both surveys over time.88 
These factors include changes in who conducts 
the NESARC interviews (in Wave 1, interviews 
were conducted by government employees; in 
Wave 3, employees from a private company 
conducted the interviews) and a change in the 
social acceptability of cannabis use.88

Prevalence of DSM-IV Cannabis Use Disorder

Among Those With Past-Year Cannabis Use

The prevalence of DSM-IV CUD has decreased 
over time in people with past-year cannabis use 
(Figure 3). Among all adults aged 18 and older 
who used cannabis at any time in the 12 months 
before the 2002 NSDUH survey, the prevalence 
of DSM-IV CUD was 14.9% and 9.1% in 2019.2 
There was a decline seen in this population 
also reported by NESARC, with a DSM-IV CUD 
prevalence of 35.6% in 2002 and 30.6% in 2013.48 
A similar gradual decrease in DSM-IV CUD 
prevalence was seen in individuals aged 18 to 29 
who used cannabis in the past year.2,48 Although 
data for the group of people aged 65 and older 
were available, the smaller numbers caused more 
variation in our estimates; hence we excluded the 
data for this analysis by age.

As with measures of substance use, including 
cannabis, there are several differences between 
the national surveys that likely contribute to 
the observed differences in CUD prevalence.49 
One possible explanation is the diagnostic 
instruments used in the surveys are different, 
with the NESARC–AUDADIS potentially being 
a more sensitive instrument than the NSDUH 
interview.49 Other explanations for the variation 
include different response rates and survey 
coverage; while not considered to be key drivers 
of the differences, these cannot be ruled out  
by researchers.49

Among Those With Any Past Use of Cannabis

Despite year-on-year increases in cannabis use 
in the US, past-year prevalence of DSM-IV CUD 
among adults with any past cannabis use has 
remained relatively steady (Figure 4). NSDUH has 
shown past-year DSM-IV CUD in all adults aged 
18 and older of 3.7% in 2002 and 3.3% in 2019.2 
Again, although data for the group of people 
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aged 65 and older were available, because of the 
smaller numbers, estimates were more variable; 
hence we excluded the data for this analysis by 
age group.

However, Hasin and colleagues reported an 
almost 2-fold increase of DSM-IV CUD from 1.5% 
to 2.9% in NESARC Waves 1 and 3.48 Again, young 
adults were most likely to have past-year DSM-IV 
CUD with any past use of cannabis. According to 
the most recent surveys, 2019 NSDUH and 2013 
NESARC, young adults aged 18 to 29 were around 
6 times as likely to have a past-year DSM-IV CUD 
than adults aged 30 to 64 years.2,48 

By Sex
Past-year DSM-IV CUD in adults aged 18 and older 
with any past cannabis use has remained steady 
when examined by sex (Figure 5). Over the 18-year 
period of NSDUH surveys, DSM-IV CUD has been 
around 2% in males and 1% in females.2 A doubling 
in DSM-IV CUD was reported by NESARC between 
Waves 1 and 3 when examined by sex with48:

	● Males at 2.2% at Wave 1 and 4.2% at Wave 3

	● Females at 0.8% at Wave 1 and 1.7% at Wave 3

The pattern of higher prevalence in younger 
individuals holds when stratifying by sex in 
the NSDUH data.2 Prevalence of DSM-IV CUD in 
individuals aged 18 to 25 years has2:

	● Declined over time in males, from 8.3% in 2002 
to 6.8% in 2019

	● Increased over time in females, from 3.7% in 
2002 to 4.8% in 2019

By Race

NSDUH
Prevalence of past-year DSM-IV CUD in adults 
aged 18 varies by race (Figure 6). NSDUH reports 
relatively similar and steady prevalence across 
18 years of surveys in non-Hispanic White and 
Hispanic adults.2 Non-Hispanic Asian adults have 
continually displayed the lowest prevalence of 
DSM-IV CUD.2

Figure 2. Past-year Cannabis Use in the US
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NESARC
The reported prevalence of DSM-IV CUD is 
similar in NESARC among White and Hispanic 
adults, the lowest rates are in Asian adults, and 
it shows an overall increase between 2002 and 
2013, regardless of race (Figure 7).48

Prevalence of CUD in Veterans

We did not identify any studies directly assessing 
the prevalence of CUD in Veterans. However, 
3 studies reported data from which we could 
calculate the prevalence of CUD in Veterans 
with lifetime cannabis use (Appendix D, Table 
D2).21,32,74 Estimates varied from a prevalence of 
current CUD in Veterans with lifetime cannabis 
use of 14.7% to a prevalence of lifetime CUD 
also in Veterans with lifetime cannabis use of 
37.1%.32,74 However, as noted, these studies were 
not specifically designed to assess prevalence so 
the estimates should be interpreted with caution.

Risk Factors for CUD
In this section, we summarize the key 
risk factors reported by sociodemographic 

characteristics, patterns of cannabis use, and in 
populations of interest (Appendices B, C, and D 
for detailed findings).

When discussing risk and protective factors 
or variables in statistical models, in almost 
all cases, we are referring to associations of 
participant characteristics with outcomes, and 
not causation of outcomes. This is important 
because participant characteristics, such as race 
and ethnicity or sexual orientation, may serve 
as proxy or surrogate measures for underlying 
etiological factors not measured or evaluated 
in analyses. Etiological factors that might 
cause differences in outcomes for subgroups of 
participants could include systemic racism or 
other forms of systemic discrimination, stress, 
poverty, housing instability, or epigenetics. 
For example, by describing any differences in 
outcomes by race and ethnic groups, we are 
noting observed associations; these associations 
are not caused by biological determinants of 
being Black, White, or Hispanic. 
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Figure 4. Past-year Cannabis Use Disorder or Abuse in Adults With Lifetime Use of Cannabis
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Key Sociodemographic Factors
Based on evidence in this review, the following 
sociodemographic factors are associated with 

being more likely to have CUD:

● Identifying as male (around twice that of women)

● Identifying as being from a racial or ethnic
minority (around a third higher than
identifying as being non-Hispanic White)

● Being younger (magnitude of estimates vary
by study, but risk generally decreases as age
increases)

Due to mixed results, it is unclear to what extent 
risk of having CUD varies by specific racial or 
ethnic groups (e.g., Hispanic, Black).

Sex and Gender

Analyses from the NSDUH and NESARC-
III surveys consistently showed men had 
significantly higher odds of past-year CUD than 
women, up to around twice the odds.3-5,7,10,70 Men 
also had around twice the odds of lifetime CUD 
compared with women.10 

The higher odds for men remained significant 
in younger populations,8,23 by college status,44 
presence of suicidal ideation,24, suicide attempts,24 
severity of the CUD,10 and medical use status.25

Using data from NESARC-III, male Veterans with 
past-year use had significantly higher odds of CUD 
than women Veterans with past-year use (aOR, 
10.63; 95% CI, 2.69 to 42.06).9 The odds were also 
significantly higher in people who had ever used 
cannabis in their lifetime (aOR, 2.26; 95% CI, 1.19 
to 4.29).9 Men also had significantly higher odds 
of developing a new CUD than women but similar 
odds of ongoing CUD relative to remitted CUD.72 

However, men aged 50 and older may not have 
increased risks of past-year CUD compared 
with women (aOR, 1.31; 95% CI, 0.76 to 2.26).27 
Similarly, men with hearing loss appeared to 
have similar odds of past-year CUD as do women 
with hearing loss (data not reported).26 Also, men 
and women who had used cannabis in the past 
year had similar odds of past-year CUD,11 but 
in people who had ever used cannabis in their 
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lifetime, men still had significantly higher odds 
of progression to CUD.22

Other studies also showed men had significantly 
higher chances of developing CUD.12-14,16,18,20 The 
higher odds for men remained significant when 
analyzed by race or ethnicity and in people with 
other conditions (people who are HIV-positive 
or those hospitalized with epilepsy).31,40,76 In 
1 study focused on Veterans, there was no 
statistically significant difference in the odds of 
past-6-month CUD for male and female Veterans, 
although the odds were higher in men (OR, 1.51; 
59% CI, 0.77 to 2.99).21 

In assessing the association between aged 18 
characteristics and outcomes at age 35, men 
were significantly more likely to have CUD than 
women (RR, 2.18 of having CUD rather than 
being an abstainer; 95% CI, 1.93 to 2.47; RR, 2.09 
of having CUD than having nondisordered use; 
95% CI, 1.84 to 2.39).17 However, in multinomial 

logistic regression models, being male was no 
longer a significant predictor of CUD at age 35.19

People who are transfeminine were significantly 
more likely to have CUD than people who were 
transmasculine (2.3% vs. 0.8%; P < .001).14

Race or Ethnicity

Studies using NSDUH data showed that overall, 
people who identify as being from a racial or 
ethnic minority had around 34% increase in odds 
of CUD when compared with people who identify 
as being non-Hispanic White.3 However, when 
analyzed by race or ethnic group, results from 
the NSDUH surveys and NESARC-III were more 
mixed (see Appendices B, C, D, and E for details). 
For example, people who identify as Black appear 
to have a higher risk of developing CUD based 
on data from NSDUH surveys and NESARC-
III4-8,22, but estimates show that while people 
who identify as Hispanic may have a higher 

Figure 5. Past-year Cannabis Use Disorder or Abuse in Adults With Any Use of Cannabis by Sex
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risk of developing CUD4-8, this association is not 
consistent across all analyses.22

In an analysis comparing prevalence estimates 
of past year substance use across the NSDUH and 
NESARC surveys by race and ethnicity, past-year 
cannabis use was89:

	● Higher for all age categories among men who 
identified as non-Hispanic White in the NSDUH 

	● Higher for people who identified as African 
American in the NSDUH, regardless of age or sex

	● Similar for all age categories among men who 
identified as Hispanic, other than in the aged 
18 to 25-years category where NSDUH estimates 
were higher

	● Higher for all age categories among women 
who identified as Hispanic in the NSDUH, other 
than in the aged 50 and older category, where 
estimates were similar

The authors of the analysis highlighted 3 key 
differences between the surveys that may 
explain the observed differences.

	● Younger respondents and non-Hispanic Whites 
were oversampled in the NSDUH survey while 
minority households were oversampled in the 
NESARC.89 As a result, observed differences in 
substance use estimates were greater in ethnic 
minority groups.89

	● Individual factors, such as generational or 
immigration status, were collected differently, 
and may contribute to discrepancies between 
Hispanic and non-Hispanic subpopulations.89

	● The NSDUH suppressed estimates for people 
who identified as a race or ethnicity other than 
non-Hispanic White, non-Hispanic Black, or 
Hispanic of any race aside for males aged 18 to 
25 years, leading to an underrepresentation of 
certain racial or ethnic groups.89 

These differences may explain the variation seen 
in prevalance estimates by race and ethnicity.

Other studies reported mixed results by race 
or ethnicity, with some studies reporting 
higher risks of CUD for people who identified as 
Black12,20,21,31 and others reporting no difference, 
when compared with people who identified as 
White.19,76 Results were also mixed for people who 
identified as Hispanic.12,15,17,76 In 1 study, people 
who identified as American Indians had similar 
rates of CUD as people who identified as non-
American Indian.40

Based on NESARC-III, Veterans with past-year use 
who identified as Black, Hispanic, or as other had 
higher odds of past-year CUD than Veterans who 
identified as White, although the results were not 
statistically significant (aOR, 1.39 Black; 95% CI, 
0.62 to 3.13; aOR, 1.00 Hispanic; 95% CI, 0.36 to 2.77; 
aOR, 1.72 other; 95% CI, 0.64 to 4.62).9 In Veterans 
with lifetime use, those who identified as Black or 
as other also had similar odds of CUD; however, 
people who identified as Hispanic had significantly 
lower odds of CUD than people who identified as 
White (aOR, 0.44; 95% CI, 0.21 to 0.94).9

Age

Findings from the NSDUH surveys and NESARC-
III were relatively consistent, with younger 
people having higher chances of CUD than older 
people regardless of the age range used, the 
definition of CUD, or the specific population being 
studied (e.g., people with hearing loss).3-8,10,11,22-

24,26,28 The increased risk remained significant 
when analyzed by sex and severity of CUD.10,29 
For example, in an analysis of the 2015 to 2018 
NSDUH surveys, older people had significantly 
lower risks of past-year CUD compared with 
young people aged 18 to 25 (RR, 0.53 ages 26 to 34; 
RR, 0.45 ages 35 to 49; RR, 0.29 ages 50 and older; 
all P < .001).4 
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Figure 6. Past-year Cannabis Use Disorder or Abuse in Adults With Lifetime Use of Cannabis 
by Race: NESARC 2002 and 2013
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Figure 7. Past-year Cannabis Use Disorder or Abuse in Adults With Lifetime Use of Cannabis 
by Race: NSDUH 2002 to 2019
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People aged 65 and older also had lower odds of 
past-year CUD to people aged 50 to 64, however 
the results were not statistically significant 
(aOR, 0.38; 95% CI, 0.13 to 1.11).27 The influence 
of age may also be less important in people with 
medical use, with data from NSDUH surveys 
showing that adults aged 30 to 49 and aged 50 
and older with past-year medical use had similar 
odds of past-year CUD.25 For adults aged 18 to 29, 
the odds of past-year CUD was nearly three times 
that of older adults aged 50 and older; however, 
the result was only marginally significant (aOR, 
2.7; 95% CI, 1.00 to 7.00).25 

In 1 analysis of NESARC-III, of people who 
had had CUD previous to the past year, older 
people (age groups 25 to 44 and 45 to 64) had 
significantly lower odds of past-year persistent or 
recurrent CUD. 30 However, while the odds were 
lower in people aged 65 and older, the results 
were not statistically significant (aOR, 0.6; 95% CI, 
0.1 to 3.1).30

Using NESARC-III data, Veterans aged 18 to 29 
with past-year use had higher odds of CUD than 
Veterans aged 45 to 64; the results were not 
statistically significant (aOR, 2.94; 95% CI, 0.83 to 
10.37).9 Veterans aged 30 to 44 had significantly 
greater odds of CUD compared with Veterans 
aged 45 to 64 (aOR, 2.79; 95% CI, 1.29 to 6.00).9 
In people who had ever used cannabis, all age 
groups had significantly higher odds of CUD than 
Veterans aged 65 and older (aOR ranged from 7.11 
to 11.75).9

Other studies in Veterans, hospitalized people 
with epilepsy, and people with HIV, as well as the 
general populations, showed similar results, with 
younger people being at higher risk of CUD than 
older people.12,15,21,31,32,76 The difference between 
age groups appeared to decline over time, with 
people who were HIV-positive and aged 40 to 49 
having similar odds of lifetime CUD to people 
with HIV aged 50 and older (aOR, 1.18; 95% CI, 
0.78 to 1.80).76

Key Cannabis Use Factors

Based on the evidence in this review, the 
following cannabis use factors are associated 
with being more likely as having CUD:

	● Using more frequently (magnitude of estimates 
vary by study)

	● Initiating cannabis use at a younger age 
(results are mixed)

The prevalence of CUD is similar among those 
who use cannabis for medical purposes and those 
who use cannabis recreationally.

Medical Use of Cannabis

Findings from the NSDUH surveys showed that 
people with any medical use, defined as use of 
cannabis being recommended by a doctor or a 
health care professional, had similar risks of 
CUD to people with no medical cannabis use, or 
medical and recreational use together.4,33 Similar 
results were seen when analyzed by sex or limited 
to older people.27,33,36 However, analyses using 
NESARC-III data showed people with combined 
medical and recreational use had significantly 
higher rates of CUD than people with medical 
use, defined as being prescribed or having used 
medical cannabis (41.54% vs. 25.25%; P = .00)34; 
people with medical use also had significantly 
higher odds of past-year CUD compared with 
nonmedical use (aORs range from 1.86 to 1.88 
depending on the model used, all P < .001).35 

The differences may be attributed to similar 
issues to those identified for prevalence and CUD 
rates (e.g., diagnostic sensitivity, information 
ascertainment),49,88 but may also be due to the 
different definitions of medical use between the 
surveys.

When limited to people aged 50 and older, there 
was no difference in the rates of medical use by 
CUD status (16.32% in people with CUD vs. 11.98% 
in people without CUD; P = .33).37
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Frequency of Cannabis Use

Findings from the NSDUH surveys and NESARC-
III were relatively consistent, with people using 
more frequently having higher chances of CUD 
than people using less frequently, regardless of the 
specific definition of frequent (or less frequent), 
the definition of CUD, or the specific population 
(e.g., older people).4,7,11,25,27,36,37 Findings from 
NESARC-III also showed using higher quantities 
of cannabis was associated with significantly 
higher odds of CUD in people with past-year use 
(aOR, 1.98; 95% CI, 1.64 to 2.39).11 There was also a 
significant interaction between the frequency of 
use and the quantity used, showing the relative 
effect of quantity on CUD decreased as frequency 
increased, and vice versa.11

An additional study showed people with very 
high frequency initial use that continued to 
escalate and people with escalating use (although 
at a less steep level) were more likely to develop 
CUD than people who used infrequently.38 

Age at First Cannabis Use

Findings from the NSDUH surveys are mixed; 
the majority of studies found the age at which 
people started to use cannabis was not associated 
with greater odds of CUD.8,25,27 For example, in 
people aged 50 and older with past-year use, the 
age at which people started to use cannabis (i.e., 
younger than 19 or 19 years and older) was not 
associated with higher odds of CUD (aOR, 1.08; 
95% CI, 0.56 to 2.06).27 Again in younger people, 
the age of cannabis initiation (i.e., younger than 
14 or 15 years and older) was not associated 
with significantly higher odds of past-year CUD 
in people aged 14 to 44 (OR, 0.87; 95% CI, 0.67 to 
1.14).8 However, the largest study using data from 
2002 to 2014 did show people with past-year use 
who started to use cannabis before age 18 had a 
significantly higher risk of past-year CUD than 
people who started to use cannabis between ages 

18 and 29 (adjusted risk ratio [aRR], 1.2; 95% CI, 
1.18 to 1.32).5 

In analysis of the NESARC-III data, estimates 
of progressing to CUD in people who ever used 
cannabis by age of first use varied depending 
on the analytic model used.22 However, in all 
models, people who started at a younger age had 
significantly higher odds of progressing to CUD 
than people who started at age 20 and older (aOR 
ranged from 1.62 to 3.79 in people who started 
on or before age 15; from 1.37 to 2.03 in people 
who started at age 16 to 19; all P < .05.)22 When 
analyzed by sex, the mean number of years from 
first cannabis use to onset of CUD was shorter 
for women than men (mean, 5.8 men; mean, 4.7 
women; F= 7.73, P < 0.01).29

In other studies, the age at initiation was 
associated with CUD, specifically people 
who started to use at a younger age were at 
significantly higher odds of CUD than people who 
started at an older age.13,16,17,40 

In a longitudinal study, men who used cannabis 
at age 19 had a significantly higher odds of CUD 
at age 22 than men who did not use cannabis at 
age 19 (OR, 3.8; P < .05).80

Key Substance Use Factors

Based on this evidence in this review, the 
following substance use factors are associated 
with being more likely as having CUD:

	● Alcohol use disorder (AUD; around 6 to 8 times 
higher) 

	● Using tobacco or having tobacco use disorder 
(results are mixed)

	● Using other drugs or having a SUD (magnitude 
of estimates vary by study)

The relationship between alcohol use (without a 
diagnosed use disorder) and CUD is unclear.
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Alcohol

Findings of the NSDUH surveys on the relationship 
between alcohol use and CUD were mixed, with 1 
study in people aged 14 to 44 showing those who 
use alcohol and cannabis may be at a lower risk 
of CUD.8 However, the largest study using data 
from 2002 to 2019 showed no association between 
co-use of alcohol and cannabis, although the risks 
did vary depending on the level of use of alcohol 
and cannabis use (e.g., weekly or occasional use).3 
People who binge drink were significantly more 
likely to have CUD than people who did not engage 
in binge drinking.41

When assessing the risk of CUD in people with 
AUD, findings from the NSDUH surveys and 
NESARC-III were more consistent, with people 
with AUD having significantly higher odds of 
CUD than people without AUD, regardless of 
age or medical-use status.4,5,7,8,10,22,25,36 Generally, 
the chance of CUD in people with AUD was 
around 2 to 3 times that of people without AUD. 
although estimates were higher in the NESARC-III 
analyses.4,5,7,8,10,22,25,36

When analyzed by sex, men and women with 
AUD had significantly higher odds of past-year 
CUD compared with people who did not have 
AUD (aOR, 2.8 men; 95% CI, 2.19 to 3.60; aOR, 
3.8 women; 2.60 to 5.58).29 The same patterns of 
higher odds by SUD were seen for mild, moderate, 
and severe CUD in men and women.29

A similar pattern was seen in a NESARC-III 
analysis on Veterans, showing Veterans with 
past-year use and AUD had significantly higher 
odds of past-year CUD than Veterans without 
AUD (aOR, 5.87; 95% CI, 3.33 to 10.34).9 There was 
also a significantly higher odds of lifetime CUD 
in Veterans with lifetime use and AUD compared 
with Veterans without AUD (aOR, 5.79; 95% CI, 
3.89 to 8.62).9

Results from other studies, including 1 study 
in Veterans, also showed people with AUD 
were more likely to have CUD.15,16,39,43 However, 
hospitalized people with epilepsy and AUD had 
significantly lower odds of CUD compared with 
hospitalized people with epilepsy but not AUD 
(OR, 0.78; 95% CI, 0.63 to 0.95).31

Nicotine

In an analysis of the NSDUH survey data, 
people aged 14 to 44 with past-30 day tobacco 
or nicotine use (i.e., cigarettes, cigars, snuff, 
chewing tobacco, pipes, smokeless tobacco) had 
significantly higher odds of past-year CUD than 
people who did not use tobacco or nicotine (aOR, 
1.49; 95% CI, 1.20 to 1.84).8 In the largest study 
using data from the 2002 to 2014 surveys, people 
with past-year cannabis had around a 10% 
increased risk of CUD if they also used tobacco 
(aRR, 1.1; 95% CI, 1.03 to 1.14).5

Findings from the NSDUH surveys generally 
showed people with tobacco or nicotine 
dependence did not have significantly different 
odds of CUD to people without tobacco or nicotine 
dependence across a range of ages and type 
of cannabis use (i.e., medical use only).4,8,25,27 
However, other studies found some people with 
tobacco or nicotine dependence had significantly 
higher odds of CUD than people without tobacco 
or nicotine dependence, but this was not 
consistent across race or ethnic groups.7,36 

Analyses from NESARC-III were more consistent, 
showing people with tobacco or nicotine 
dependence had significantly higher odds of 
CUD than people without tobacco or nicotine 
dependence.10,22 The same increase was also seen 
when analyzed by men and women and CUD 
severity.29 An analysis of NESARC-III on Veterans 
showed those with past-year use and tobacco 
use disorder had significantly higher odds of 
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past-year CUD to Veterans without tobacco use 
disorder (aOR, 2.09; 95% CI, 1.12 to 3.93).9 There 
was also a significantly higher odds of lifetime 
CUD in Veterans with lifetime use and tobacco 
use disorder (aOR, 3.74; 95% CI, 2.40 to 5.82).9

Results from other studies also were mixed for 
tobacco use.15-17,39 However, people with nicotine 
use disorder remained at higher risk of CUD, with 
tobacco use disorder at age 14 being predictive of 
CUD at age 19.16,39,43

Hospitalized people with epilepsy and tobacco 
use disorder had significantly higher odds of CUD 
compared with hospitalized people with epilepsy 
but who did not have tobacco use disorder (OR, 
3.80; 95% CI, 3.64 to 3.98).31

Illicit Drugs Other Than Cannabis

Findings from the NSDUH surveys and NESARC-
III were relatively consistent; people who used 
illicit substances have significantly higher 
chances of CUD.4,27,44 Estimates varied, but 
overall, the risk in the general population was 
around twice that of people who did not use other 
illicit drugs.4 

Similarly, based on NESARC-III, Veterans with 
past-year use and a drug use disorder had higher 
odds of past-year CUD to Veterans without a 
drug use disorder, however the results were not 
statistically significant (aOR, 2.57; 95% CI, 0.63 
to 10.51).9 There were statistically significantly 
higher odds of lifetime CUD in Veterans with 
lifetime use and a drug use disorder (aOR, 7.58; 
95% CI, 4.74 to 12.14).9

Also, people with another SUD had significantly 
higher odds of CUD than people who did not 
have another SUD.8 10,22,29 This increase remained 
significant when analyzed by sex and CUD 
severity.29 A further study found people with a 
past-year CUD also had higher odds of past-year 
other drug or medication use disorder than those 
who did not have a CUD, however the results 

were not statistically significant (OR, 2.2; 95% CI, 
0.3 to 17.8).42

Other studies also showed an association 
between use of other drugs and other SUDs with 
CUD.15,39,43,45

Key Comorbid Condition Factors

Based on the evidence in this review, the 
following comorbid condition factors are 
associated with being more likely as having CUD:

	● Any psychiatric disorder (magnitude of 
estimates may vary by the specific disorder)

For people with anxiety, depression, or PTSD, the 
risks of CUD may be higher, but the findings were 
not always statistically different. It is also not 
clear if people with pain are at a higher risk of 
CUD, compared with people who do not have pain.

Psychiatric Disorders

Analyses of NESARC-III consistently reported 
increased odds of CUD in people with psychiatric 
disorders, including mood and personality 
disorders, compared with people without 
psychiatric disorders.10,22,29,30 The increased 
odds remained when analyzed by sex and CUD 
severity;  however, people with bipolar disorder 
did not appear to have increased odds of CUD.10,29 
Veterans with past-year use and any mood 
disorder also had significantly higher odds of 
past-year CUD compared with Veterans without 
any mood disorder (aOR, 4.37; 95% CI, 2.16 to 
8.82).9 There was also a significantly higher odds 
of lifetime CUD in Veterans with lifetime use and 
any mood or personality disorder (aORs of 3.95 
and 4.58).9

Other studies showed similar increases in 
the odds of CUD in people with a psychiatric 
disorder, along with increased odds of CUD in 
hospitalized people with epilepsy and bipolar 
disease.15,31,43
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Depression

Analyses of the NSDUH surveys and NESARC-III 
on the association between depression and CUD 
were mixed. The majority of studies reported 
people with depression tended to have higher 
odds of CUD compared with people without 
depression, but the results were not statistically 
significant.8,25,27,44 Other studies did find a 
significantly increased chance of CUD in some 
people with past or recent depression.7,10,46

When analyzed by sex, there was no difference in 
the odds of past-year CUD, overall or by severity, 
for men or women with and without depression 
(aORs ranged from 1.1 to 1.6 in men and from 
1.0 to 1.5 in women; all P ≥ .05).29 For persistent 
depression, men had significantly higher odds of 
both past-year CUD overall, and of mild CUD.29 
Other studies also showed mixed results.15,31,39,43 

Veterans with current major depressive disorder 
(MDD) had significantly higher odds of past-6-
month CUD compared with Veterans with no 
current MDD (OR, 1.18; 95% CI, 1.07 to 1.30).21 In 
an older study of returning Veterans, Veterans 
with MDD had significantly higher odds of CUD 
than those without MDD (OR, 4.40; P < .001).77 
Longitudinal data also showed that baseline 
depression was significantly associated with CUD 
at the 12-month follow-up assessment.32

Anxiety

Analyses of the NSDUH surveys and NESARC-
III on the association between anxiety and 
CUD were mixed. Studies reported people with 
anxiety had greater odds of CUD compared with 
people without anxiety,10,22 and people with 
anxiety had similar odds of CUD.8 Data from 
NESARC-III showed Veterans with past-year use 
and any anxiety disorder also had significantly 
higher odds of past-year CUD compared with 
Veterans without any anxiety disorder (aOR, 
2.99; 95% CI, 1.52 to 5.90).9 There was also a 
significantly higher odds of lifetime CUD in 

Veterans with lifetime use and any anxiety 
disorder (aOR, 3.27; 95% CI, 2.11 to 5.08).9

When analyzed by sex, there was no significant 
differences in the odds of past-year CUD overall 
for men or women with and without any anxiety 
disorder, although the direction of effect 
increased in men and a decreased in women 
(aOR, 1.2 men; 95% CI, 0.88 to 1.56; aOR, 0.8 
women; 0.58 to 1.23).29 Estimates varied by sex 
and by the specific anxiety disorder.29

The majority of studies reported no statistically 
significant association between anxiety and 
CUD.31,39,43 There was 1 study that showed 
Veterans with and without GAD had higher 
but not statistically significantly odds of past-
6-month CUD (OR, 1.68; 95% CI, 0.86 to 3.37).21 
One study did report those with documented 
anxiety had statistically significantly higher 
odds of documented CUD compared with people 
without anxiety (aOR, 1.16; 95% CI, 1.11 to 1.21).15 
The increased odds remained significant after 
accounting for sex and anxiety.15

PTSD

Based on analyses of NESARC-III, people with 
PTSD had significantly greater odds of CUD, 
overall, and when analyzed by sex or by CUD 
severity.10,29 Veterans with past-year use and PTSD 
also had higher odds of past-year CUD compared 
with Veterans without PTSD, but the results were 
not statistically significant (aOR, 2.05; 95% CI, 
0.80 to 5.27).9 For Veterans who had ever used 
cannabis, there was a significantly higher odds 
of lifetime CUD in Veterans with PTSD compared 
with Veterans without PTSD (aOR, 2.82; 95% CI, 
1.78 to 4.48).9

In people with previous CUD, there was no 
difference in the odds of past-year recurrent 
or persisting CUD for people with previous or 
past-year PTSD.30 However, people with previous 
and not past-year PTSD had significantly lower 
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odds of past-year recurrent or persisting CUD 
compared with people with no previous PTSD, 
relative to asymptomatic use (aOR, 0.3; 95% CI, 0.1 
to 0.8).30

Veterans with PTSD had lower odds of past-
6 month-CUD, however the result was not 
statistically significant (OR, 0.70; 95% CI, 0.34 to 
1.44).21 In an older study of returning Veterans, 
those with PTSD had significantly higher odds 
of CUD than Veterans without PTSD (OR, 4.73; 
P < .001).77 Longitudinal data also showed 
baseline PTSD was significantly associated with 
CUD at the 12-month follow-up assessment.32 

Other studies reported no association between 
PTSD and CUD,15,31 although logistic regression 
demonstrated the development of CUD was 
associated with PTSD (Wald, 12.7; P = .00).20

Pain

In NESARC-III, the prevalence of CUD was 
higher in Veterans with pain compared with 

those without pain, however the difference was 
not statistically significant (2.72% vs. 1.40%, 
adjusted for sociodemographic characteristics 
only; prevalence ratio, 1.95; 98% CI, 0.98 to 3.87; 
2.68% vs. 1.40%, adjusted for sociodemographic 
characteristics and state medical cannabis law 
status; prevalence ratio, 1.91; 98% CI, 0.96 to 3.79).47

The risk of CUD was significantly higher for 
people with pain compared with people without 
pain (4.18% vs. 2.74%; RR, 1.52; 95% CI, 1.21 to 
1.87).28 When analyzed by age groups, people 
aged 30 to 44 and people aged 65 and older with 
or without pain had similar rates of CUD.28

Other Risk Factors for CUD

In this section, we summarize other risk factors 
reported in the included studies in both tabular 
form (high-level) and in a narrative section 
(Table 2 for summary findings and Appendices B, 
C, and D for detailed findings).

Table 2. Summary of Other Risk Factors for CUD Assessed in the Eligible Studies

Factor Sources Summary of Findings

Cannabis Use 

Duration of use NSDUH8,27,63 People who used cannabis for a longer period of time may be more 
likely to have CUD; however, this association may vary by age.

No studies reported specifically on Veterans.

Mixed results, based on studies at moderate risk of bias

Form of cannabis NSDUH64 People identifying as Black or African American with past-30-
day use of blunts or other forms of cannabis may not have an 
increased risk of CUD; however, women using blunts may be 
significantly more likely to have CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Other Substance Use 

Prescription 
drugs

NSDUH8,44 Young adults who use prescription drugs or have misused 
prescription drug may be at an increased risk of CUD.

No studies specifically reported on Veterans.

Mixed results, based on studies at moderate risk of bias
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Factor Sources Summary of Findings

Opioids NSDUH5

NESARC-III9,71

Other15

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

Pain relievers NESARC-III71 People aged 50 and older who use cannabis and pain relievers may 
not be at an increased risk than those who used cannabis alone.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Cocaine NSDUH5,25 People who use cocaine or had cocaine use disorder have 
significantly higher chances of having CUD.

No studies specifically reported on Veterans.

Consistent results from studies at moderate risk of bias

Heroin NSDUH5,25 People who use heroin or who had heroin use disorder did not 
appear to have significantly higher chances of having CUD.

No studies specifically reported on Veterans.

Consistent results from studies at moderate risk of bias

Hallucinogens NSDUH5 People with hallucinogen use disorder may have significantly 
higher chances of having CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Inhalants NSDUH5 People with inhalant use disorder may have significantly higher 
chances of having CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Sedatives NSDUH5 People with sedative use disorder have significantly higher 
chances of having CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Stimulants NSDUH5 People with stimulant use disorder have significantly higher 
chances of having CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Comorbidities

Overall health NSDUH25,44

Other17,31

People with different overall health statuses do not appear to have 
an increased chance of CUD.

No studies specifically reported on Veterans.

Mixed results, based on studies at moderate risk of bias

Table 2. Summary of Other Risk Factors for CUD Assessed in the Eligible Studies (cont.)
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Factor Sources Summary of Findings

Chronic 
conditions

NSDUH4 People with chronic conditions may have significantly higher 
chances of having CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Medical 
conditions

NSDUH27

Other21,43

People with a greater number of medical conditions do not appear 
to be at higher risk of CUD; however, Veterans with more medical 
conditions are at significantly lower odds of CUD. Veterans with 
more somatic symptoms have significantly higher odds of CUD.

Mixed results, based on studies at moderate risk of bias

Disability NSDUH44

Other21

Young people and Veterans with disabilities have a significantly 
higher chance of CUD.

Consistent results, based on studies at moderate risk of bias

Obesity NSDUH44

Other17

It is not clear if being obese or overweight is associated with CUD.

No studies specifically reported on Veterans.

Mixed results, based on studies at moderate risk of bias

People with 
hearing loss

NSDUH26 People with hearing loss may have higher odds of CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Psychological 
distress

NSDUH44,46,62 People with psychological distress have significantly higher 
chances of having CUD.

No studies specifically reported on Veterans.

Consistent results, based on studies at moderate risk of bias

Suicidal ideation NSDUH25,44

Other21,75

People, including Veterans, with suicidal ideation do not appear 
to have higher odds of CUD; however, results were mixed. People 
with a history of suicide attempts may be at higher risk.

Consistent results, based on studies at moderate and high risk of bias

Adverse life 
events

NESARC-
III22,30,72

Other21

It is not clear if having adverse life events is associated with CUD.

Mixed results, based on studies at moderate risk of bias

Insomnia Other17,21 Having insomnia does not appear to be associated with CUD in 
people, including Veterans.

Consistent results, based on studies at moderate risk of bias

Health Care Resource Use

Doctor and 
dentist visits

Other17,43 It is not clear if doctor or dentist visits are associated with CUD.

No studies specifically reported on Veterans.

Mixed results, based on studies at moderate risk of bias

Table 2. Summary of Other Risk Factors for CUD Assessed in the Eligible Studies (cont.)
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Factor Sources Summary of Findings

Hospitalization NSDUH44 Young adults who were hospitalized do not appear to have 
increased odds of CUD.

No studies specifically reported on Veterans.

Based on 1 study, at moderate risk of bias

Mental health 
treatment

NSDUH44 It is not clear if young adults who receive mental health treatment 
have increased odds of CUD.

No studies specifically reported on Veterans.

Based on 1 study, at moderate risk of bias

SUD treatment NSDUH27 Older people, aged 50 and older, who have ever had a SUD may 
have increased odds of CUD.

No studies specifically reported on Veterans.

Based on 1 study, at moderate risk of bias

Other

Sexual 
orientation

NSDUH24,44

NESARC-III67

People who are gay, lesbian, or bisexual may have higher chances 
of CUD; however, results are mixed.

No studies specifically reported on Veterans.

Mixed results, based on studies at moderate risk of bias

Exposure to 
violence or abuse

NESARC-III69 People who experienced childhood physical or sexual abuse may 
have significantly higher odds of CUD; however, parental violence 
does not appear to be associated with increased odds.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Country of birth NESARC-III73 People born outside the US may have significantly lower rates of 
CUD.

No studies specifically reported on Veterans.

Based on 1 analysis, at moderate risk of bias

Urbanicity NESARC-III9,10 People, including Veterans, have similar odds of CUD regardless of 
living in rural or urban communities.

Consistent results, based on studies at moderate risk of bias

Combat Veteran 
status

Other21 Combat and noncombat Veterans may have similar odds of CUD.

Based on 1 study, at moderate risk of bias

Childhood and 
adolescent 
characteristics

Other43 Young adults with CUD may be significantly more likely to have 
experienced postnatal or birth problems, depression or anxiety at 
ages 3 to 5, or attention deficit hyperactivity disorder (inattentive 
type) at ages 9 to 11.

No studies specifically reported on Veterans.

Based on 1 study, at moderate risk of bias

Table 2. Summary of Other Risk Factors for CUD Assessed in the Eligible Studies (cont.)
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Factor Sources Summary of Findings

Physical activity Other17 Exercising vigorously at age 35 does not appear to be a significant 
predictor of CUD.

No studies specifically reported on Veterans.

Based on 1 study, at moderate risk of bias

Time to CUD Other78,82 Time to development of CUD may not differ between men and 
women.

No studies specifically reported on Veterans.

Based on 1 study, in 2 publications, at moderate risk of bias

Gateway drug 
sequence

Other79,81 The order of use (cannabis before or after legal drugs) was not 
significantly associated with the development of CUD in young 
men.

No studies specifically reported on Veterans.

Based on 1 study, in 2 publications, at moderate risk of bias
Abbreviations. CUD: cannabis use disorder: NSDUH: National Survey on Drug Use and Health; NESARC-
III; National Epidemiologic Survey on Alcohol and Related Conditions-III; OUD: opioid use disorder; SUD: 
substance use disorder.

Ongoing Studies
We identified 2 ongoing studies in adults with 
chronic pain who are newly certified for medical 
cannabis (Table 3).90,91 These prospective cohort 
studies will assess the development of CUD 
in people with chronic pain who are taking 
opioids.90,91

Discussion
In people reporting past-year cannabis use, the 
most recent population-based estimates of CUD 
prevalence range from 9.1% to 30.6%.2,48 The 
differences in estimates likely reflect differences 
in survey methods, including the use of different 

Table 3. Summary of Study Characteristics from Eligible Ongoing Studies

Study Citation
Study Name

Study 
Design

Population
Sample Size

Outcomes Primary 
Completion 
Date

NCT0326855190

MEMO
Prospective 
cohort

Adults with chronic pain, who 
are taking opioids, and are newly 
certified for medical marijuana

N = 250 (estimated)

•	 CUD June 2022 
(estimated)

NCT0430814891

ReLeaf-E
Prospective 
cohort

Adults with chronic joint or 
neuropathic pain, are taking 
opioids, and are newly certified 
for medical marijuana

N = 352 (estimated)

•	 CUD October 2023 
(estimated)

Abbreviation. CUD: cannabis use disorder.

Table 2. Summary of Other Risk Factors for CUD Assessed in the Eligible Studies (cont.)
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screening tools.49 The prevalence of CUD among 
past-year users has also declined in recent 
years. Risk factors for CUD include identifying 
as male, being younger, and using cannabis 
more frequently and for. We also found people 
with an SUD, other than CUD, were more likely 
to have CUD than people without another SUD. 
Also, people with psychiatric disorders were 
more likely to have CUD than people without a 
psychiatric disorder. For people with anxiety, 
depression, or PTSD, the risks of CUD may 
be higher, but the findings were not always 
statistically different. It is also not clear if people 
with pain are at a higher risk of CUD, compared 
with people who do not have pain.

Some of the research in this field has been 
conducted in Veterans or active-duty military 
personnel. While the NSDUH survey included 
Veterans, the applicability of our findings to 
Veterans is reduced because the analyses do 
not always report findings for this population 
separately. Overall, it is unclear if Veterans or 
active-duty military personnel are at a higher 
risk of CUD than the general population or not.

This review was intended to be inclusive, 
allowing us to assess the impact of a range of 
sociodemographic and other factors on the risk 
of having CUD. The majority of studies used data 
from the NSDUH and NESARC-III surveys from 
different years or using different parameters 
allowing us to explore the consistency of the 
findings across years and from various analytic 
approaches. However, there are methodological 
differences between these surveys that limit 
our ability to directly compare the results.89 One 
is around how cannabis use is determined.89 
In the NSDUH surveys, people are asked, “How 
long has it been since you last used marijuana or 
hashish?”89 Responses are then divided into used 
within the past year or not used in the past year.89 

In NESARC, people were asked, “Did you use 
marijuana in the last 12 months only, prior to 

the last 12 months only, or during both time 
periods?”89 Responses were categorized into 4 
groups: last 12 months only, before the last 12 
months only, both time periods, or unknown.89 

In an analysis comparing the 2 surveys, there 
were variations in the prevalence of past-year 
cannabis use by race or ethnicity, sex, and age 
which may contribute to differences in the 
prevalences of CUD.89 Specifically, comparing 
NSDUH and NESARC estimates, past-year 
cannabis use was89:

	● Higher for all age categories among men who 
identified as non-Hispanic White in the NSDUH 

	● Similar for all age categories among women, 
other than in the aged 18- to 25-years and 
aged 26- to 34-years categories where NSDUH 
estimates were higher

	● Higher for people who identified as African 
American in the NSDUH, regardless of age  
or sex

	● Similar for all age categories among men who 
identified as Hispanic, other than in the aged 
18 to 25-years category where NSDUH estimates 
were higher

	● Higher for all age categories among women 
who identified as Hispanic in the NSDUH, other 
than in the aged 50 and older category, where 
estimates were similar

The authors of the analysis highlighted 3 key 
differences between the surveys that may 
explain the observed differences.

	● Younger respondents and non-Hispanic Whites 
were oversampled in the NSDUH survey while 
minority households were oversampled in the 
NESARC.89 As a result, observed differences in 
substance use estimates were greater in ethnic 
minority groups.89

	● Individual factors, such as generational or 
immigration status, were collected differently, 
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and may contribute to discrepancies between 
Hispanic and non-Hispanic subpopulations.89

	● The NSDUH suppressed estimates for people 
who identified as a race or ethnicity other than 
non-Hispanic White, non-Hispanic Black, or 
Hispanic of any race aside for males aged 18 to 
25 years, leading to an underrepresentation of 
certain racial or ethnic groups.89 

The authors caution against using the NSDUH 
and NESARC surveys to derive point prevalence 
of substance use and advise use of confidence 
intervals as well as data from more than one 
source to explore the potential variability in the 

estimates.89 In this review, we have used data 
from a range of sources to provide information 
on the variability both between these 2 
national surveys, and in other studies of special 
populations of interest.

Variations and trends in prevalence between 
years and data sources may also be attributable, 
in part, to the diagnostic criteria for CUD. In the 
DSM-IV, which was in use from 1994 to 2013, CUD 
was defined as 2 distinct disorders, cannabis 
dependence and cannabis abuse.56,92 However, 
multiple analyses determined the 2 DSM 
disorders were describing a single construct.93 

Figure 8. DSM-IV and DSM-5 Criteria for CUD

Source. Hasin et al., 2018.56

Abbreviations. CUD: cannabis use disorder; DSM: Diagnostic and Statistical Manual of Mental Disorders; 
SUD: substance use disorder
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In response, the DSM-5, which was released 
in 2013, combined the majority of criteria for 
cannabis abuse and dependence into a single 
disorder (i.e., CUD).56,94 Under DSM-IV, individuals 
needed to endorse 3 or more criteria in a 12-month 
period for dependence and 1 or more criteria for 
abuse.92 Under the DSM-5, individuals need to 
endorse 2 or more criteria across a wider range of 
options for diagnosis with CUD (Figure 8).93,94 

Studies comparing lifetime and past-year DSM-
IV cannabis abuse and prevalence with DSM-5 
CUD at different diagnostic thresholds showed 
a threshold of 2 or more criteria had the best 
agreement with DSM-IV but resulted in slightly 
lower prevalence overall.93 

Since DSM diagnosis relies on individuals’ 
self-reported concerns about use, it is possible 
decreasing societal perception of risk and 
increasing social acceptance of cannabis use in 
the DSM-5 era may have decreased the likelihood 
of individuals to view and endorse their cannabis 
use behaviors as problematic.50,55 

In addition, as cannabis use rises with increased 
access to regulated products, it may be that a 
smaller proportion of people with past year use 
develop CUD. These findings may partly explain 
the decrease in CUD prevalence in people with 
past year use observed in this review. 

There are also gaps in the evidence on risk 
factors for CUD. We found very limited data on 
how the risk of CUD may differ by the route of 
administration (e.g., smoking, edibles, topical) 
or by the use of FDA-approved synthesized, 
pharmaceutically prepared cannabinoids. We did 
identify 2 prospective cohort studies that, while 
not explicitly reporting CUD as an outcome, may 
have some information on adverse consequences, 
such as CUD, in people using cannabis for 
medical reasons.95,96 

The IMPACT registry addresses some of the 
gaps associated with the clinical application 
of CBD (cannabidiol) and other cannabinoid 
formulations, including THC. It will document 
the utility and experience of patients using 
therapeutic cannabis medicaments as a means 
of symptom relief and management related 
to various diseases, including chronic pain, 
sleeplessness, and anxiety.95 It will also act 
as a platform for physicians and patients to 
collaborate on cannabis research and improve 
our understanding of how cannabinoids can be 
used for symptom relief associated with various 
medical conditions.95 

Additionally, the Aging and Marijuana: Benefits, 
Effects, and Risks (AMBER) study96 will assess the 
beneficial and harmful effects of edible cannabis 
of varying composition (THC only, CBD only, THC 
and CBD) in people aged 60 and older, with pain, 
sleep problems, or anxiety and depression.96

We limited the review to articles published 
in peer-reviewed journals, and did not 
systematically search for grey literature on the 
prevalence of CUD in the US. Although we did 
systematic searches of key databases, we might 
have missed some relevant publications using 
data from the NSDUH surveys and NESARC-III. 

In addition, the scope and execution of this 
review was limited in other ways. We are not 
aware of any formal guidance or best practices 
for conducting systematic reviews of prevalence 
and risk factors, so we took a pragmatic approach 
balancing the breadth of the literature with the 
need to provide adequate information for users 
of the review. Specifically, we adapted the review 
inclusion and exclusion criteria as the review 
progressed to meet these needs (decisions were 
based on study design and outcomes reported, 
and were made blind to the study results) and 



Prevalence and Risk of Developing Cannabis Use Disorder   -   34

prioritized the results from national studies, 
where appropriate. 

The strength of this review is its breadth, 
exploring relevant risk factors reported in the 
literature and not limited to an a priori list of risk 
factors of interest. Also, this is a living systematic 
review and will be reviewed and updated 
according to the predefined protocol.

In summary, people who use cannabis are at risk 
of developing CUD, with a prevalence in people 
with past-year cannabis use of around 9%, based 
on NSDUH data. Being male, being younger, and 
using cannabis more frequently and for longer 
all appear to be associated with a higher risk of 
having CUD. The presence of an SUD, other than 
CUD, and some psychological health conditions 
also increased the risk of having CUD.
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Appendix A. Methods
Literature Search Strategies
We searched 3 bibliographic databases (Table 
A1) to identify observational studies (e.g., cohort 
studies), cross-sectional studies, studies of any 
design with the aim of determining the risk of 
developing cannabis use disorder (CUD) with 
regular cannabis and systematic reviews (with 
and without meta-analyses), including the terms 
cannabis use disorder, cannabis dependence, 
marijuana use disorder, marijuana dependence, 
incidence, prevalence (full search strategies 
follow). We limited records retrieved to those 
studies focused on human subjects, published 
in the English language after January 1, 2005. 
We also used a bespoke filter to limit records 
retrieved to those conducted in US populations. 
Systematic reviews were used for reference list 
searching and not as evidence sources. Searches 
were initially conducted in August 2021 with a 
bridge search conducted on February 23, 2022. 

Bibliographic Databases and Search Strategies

MEDLINE ALL through Ovid Search Strategy

1 Marijuana Abuse/ 

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. 

3 or/1-2 

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

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. 

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. 

Table A1. Details of Bibliographic Database Searches

Database Platform Issue/Version
Total Number 
of Records 
Retrieved

EBM Reviews - Cochrane Central 
Register of Controlled Trials 
(CCTR)

Ovid July 2021 355

MEDLINE ALL Ovid 1946 to February 22, 2022 3,275

APA PsycInfo Ovid 1806 to February Week 2 
2022 1,921

Abbreviations. CDSR: Cochrane Database of Systematic Reviews; CENTRAL: Cochrane Central Register of 
Controlled Trials; CINAHL: Cumulative Index to Nursing and Allied Health Literature.
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7 or/4-6 

8 and/3,7 

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.) 

10 limit 9 to english language 

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

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. 

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/)) 

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. 

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 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. 

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. 

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/ 

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/ 
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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”/ 

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/ 

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

22 or/13-21

23 12 not 22 

24 limit 23 to yr=”2005 -Current” 

EBM Reviews - Cochrane Central Register of 
Controlled Trials (CCTR) through Ovid Search 
Strategy

1  Marijuana Abuse/ 

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.

3  or/1-2 

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

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. 

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. 

7  or/4-6 

8  and/3,7 

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.) 

10  limit 9 to english language 

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

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. 

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/)) 
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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.

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 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. 

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. 

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/ 

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/ 

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”/ 

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/ 

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

22  or/13-21 

23  12 not 22 

24  limit 23 to yr=”2005 -Current” 

25  remove duplicates from 24
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APA PsycINFO through Ovid Search Strategy

1 “Cannabis Use Disorder”/ 

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. 

3 or/1-2 

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

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.

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. 

7 or/4-6 

8 and/3,7 

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.) 

10 limit 9 to english language 

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

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. 

13 limit 12 to yr=”2005 -Current”

Ongoing Studies

We searched the following DERP sources for 
ongoing studies using the search terms cannabis 
use disorder and marijuana use disorder:

	● ClinicalTrials.gov

	● International Clinical Trials Registry Platform 
(WHO)

	● ScanMedicine 

Study Selection
We included observational studies (cross-
sectional and longitudinal) reporting on the 
prevalence of CUD in people who use cannabis. 
We also included studies that reported factors 
associated with the risk of developing CUD, if 
these also reported prevalence data. If a study 
using data from a national survey reported risk 
information, but not prevalence data, it was 
also included. The full criteria for participants, 
exposure, products, outcomes, study types, and 
settings are specified in Table A2. 

Using these prespecified inclusion and exclusion 
criteria (Table A2), all citations were reviewed 
for potential relevance using DistillerSR 
(Evidence Partners, Ottawa, Canada). Two 
reviewers independently screened the title 
and abstract of each citation, and inclusion by 

http://ClinicalTrials.gov
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both of those reviewers progressed the citation 
to full-text review. At the full-text screening 
stage, 2 independent reviewers agreed on a final 
inclusion and exclusion decision for all articles; 
any disagreements were resolved through 

consensus or consultation with a third reviewer. 
Articles meeting eligibility criteria were included 
for data abstraction.

Table A2. Detailed Inclusion and Exclusion 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 •	 Cannabis use •	 Studies reporting the prevalence of CUD in 
people not known to use cannabis

Cannabis 
Products

•	 Cannabis preparations, including 
marijuana, hashish, tincture, 
hashish oil, infusion, and plant 
extract (including Epidiolex – an 
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, using a standardized, screening 
instrument (e.g., Cannabis Use 
Disorder Identification Test [CUDIT]; 
Cannabis Abuse Screening Test 
[CAST]) 

•	 NOTE: the definition of CUD may vary 
by study

•	 Diagnosis of CUD based only on duration or 
frequency of use

•	 Diagnosis of CUD, based on self-assessment 
alone

Study Types •	 Observational studies, with a 
comparison group (case control or 
cohort studies)

•	 Cross-sectional studies

•	 Studies with the aim of determining 
the risk of developing CUD with 
regular cannabis use

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

•	 Case reports and case series with fewer than 
10 subjects 

•	 Studies with only incidental findings around 
the development or prevalence of CUD (e.g., 
baseline characteristics of intervention 
trials)
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Setting •	 Studies conducted in the US •	 Studies conducted outside the US

•	 Studies reporting from a single center only

Other 
Criteria

•	 Studies using data from 2005 onward

•	 Studies published in English

•	 Studies using data before 2005

•	 Studies not published in English
Abbreviations. CUD: cannabis use disorder; FDA: US Food and Drug Administration.

Table A3. 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
	○ Majority of update searches will be rerun every 6 months 
	○ 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

	○ 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

	○ Check reference lists for newly included studies or relevant publications
•	 Monitor ongoing studies identified in and during the surveillance period of the 

living systematic review
	○ Search the STEM Ongoing Studies database for relevant studies every 6 months

•	 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

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 highlight any relevant published and ongoing studies and any new areas 

of clinical concern

Table A2. Detailed Inclusion and Exclusion Criteria (cont.)

http://Embase.com
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Study Selection Inaugural Systematic Review
•	 Screen retrieved citations for inclusion/exclusion using dual independent review, 

with disagreements will be 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 6-month 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

Analysis and 
Synthesis

Inaugural Systematic Review
•	 Conduct meta-analysis of primary outcome (CUD), when data allow

	○ Synthesize data in a narrative review, as appropriate
	○ 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  
	○ 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 

Table A3. Living Systematic Review Methods (cont.)
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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

	○ 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  

	○ 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

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 
annually, 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; STEM: Systematically Testing the 
Evidence on Marijuana; TEP: technical expert panel.

Table A3. Living Systematic Review Methods (cont.)

Data Abstraction
Data from published reports were abstracted into 
a customized web-based form by 1 reviewer and 
confirmed by a second reviewer. From each study, 
we abstracted the following where available: 
study design, setting, population characteristics, 
inclusion and exclusion criteria, number of 
participants using cannabis, prevalence of CUD 
in people using cannabis, and factors assessed for 
their association with the risk of developing CUD.

Assessment of Risk of Bias of 
Individual Studies
Two reviewers independently assessed the risk 
of bias of each study using a tool developed by 
the National Heart, Lung, and Blood Institute.1 
Disagreements were resolved through discussion. 
Each trial was given an overall summary 
assessment of low, moderate, or high risk of bias.
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Cohort Studies

Low-risk-of-bias cohort studies include a sample 
that is representative of the source population, 
have low loss to follow-up, and measure and 
consider relevant confounding factors. Low-
risk-of-bias cohort studies also list the funding 
source(s) and have a low potential of bias from 
conflicts of interest. Moderate-risk-of-bias cohort 
studies might not have measured all relevant 
confounding factors or adjusted for in statistical 
analyses, have loss to follow-up that could bias 
findings, consist of a sample not representative of 
the source population, or have potential conflicts 
of interest that are not addressed. High-risk-of-
bias cohort studies have a clear and high risk of 
bias that would affect findings. 

Case-Control Studies

Low-risk-of-bias case-control studies include 
appropriate and clear consideration and 
selection of cases and controls, valid measures 
of exposures in both groups, and statistical 
adjustment for all major confounding variables. 
Low-risk-of-bias case-control studies also list 
the funding source(s) and have a low potential 
of bias from conflicts of interest. Moderate-
risk-of-bias case-control studies might not have 
measured all relevant confounding factors or 
adjusted for these in statistical analyses, might 
include controls not fully representative of cases, 
or might have potential conflicts of interest that 
are not addressed. High-risk-of-bias case-control 
studies have a clear, high risk of bias that would 
affect findings.

Cross-sectional Studies

Cross-sectional studies are hypothesis-generating 
studies and lack the temporal nature of a design 
to assess causal relationships. This study design 
is vulnerable to a high risk of bias. As a result, all 
cross-sectional studies are rated as having high 
risk of bias. 

Data Synthesis
We summarized the primary literature by 
abstracting relevant data and qualitatively 
synthesizing the literature for each key 
question. We determined it was not appropriate 
to complete a quantitative synthesis (i.e., meta-
analysis) to explore different estimates of 
prevalence and risk reported from the same 
sources (e.g., NSDUH surveys).

Participant Characteristics and 
Association with Outcomes
When discussing risk and protective factors 
or variables in statistical models, in almost 
all cases, we are referring to associations of 
participant characteristics with outcomes, and 
not causation of outcomes. This is important 
because participant characteristics, such as 
race and ethnicity, serve as proxy or surrogate 
measures for underlying etiological factors not 
measured or evaluated in analyses. Etiological 
factors that might cause differences in outcomes 
for subgroups of participants could include 
systemic racism or other forms of systemic 
discrimination, stress, poverty, housing 
instability, or epigenetics. For example, by 
describing any differences in outcomes by race 
and ethnic groups, we are noting observed 
associations; these associations are not caused 
by biological determinants of being Black, 
White, or Hispanic. 

Assessment of the Overall Certainty of 
Evidence
We did not assign a summary judgment 
for the overall certainty of evidence using 
a formal system (for example, Grading of 
Recommendations, Assessment, Development, 
and Evaluation Working Group [GRADE]).97,98. 
However, we did assess similar aspects of the 
reported evidence, such as consistency and risk 
of bias, when describing the findings.
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Table B1. Summary Study Characteristics From the NSDUH Surveys

Study 
Citation

Survey 
Year(s)a

Population Diagnosis Main Outcomes

Choi and 
DiNitto, 202127

2015 to 
2017

26,322 adults aged 50 
and older

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year and 
past-month use

•	 Risk of CUD in people 
with past-year use

Choi et al., 
201836

2013 to 
2015

1,455 people aged 50 
and older with past-
year use

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year use

•	 Risk of CUD by medical 
use and frequency of use

Compton et 
al., 20165

2005 to 
2014

596,500 adults (from 
2002 to 2014)

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year use

•	 Risk of CUD for a range of 
factors

Han et al., 
201963

2015 to 
2017

26,500 young adults 
aged 18 to 25

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year and 
lifetime use

•	 Risk of CUD by age

Han et al., 
201825

2013 to 
2015

1,200 adults with past-
year medical use

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year 
medical use

•	 Risk of CUD for a range of 
factors

Kelly et al., 
202124

2015 to 
2019

214,505 adults Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by suicidal 
ideation and suicide 
attempt status

Appendix B. Summary of 
Findings From the NSDUH 
Surveys
The National Survey on Drug Use and Health 
(NSDUH) is a nationwide study with up-to-date 
information on tobacco, alcohol, and drug use, 
including cannabis use, mental health, and other 
health-related issues in the US.83 The specific aims 
of the survey are to83:

	● Provide accurate data on the level and 
patterns of alcohol, tobacco, and substance 
use and misuse

	● Track trends in the use of alcohol, tobacco, and 
various types of drugs, including cannabis

	● Assess the consequences of substance use and 
misuse

	● Identify those groups at high risk for substance 
use and misuse

Around 7,000 people, aged 12 and older, who 
participate in the annual survey are recruited 
from randomly selected households across all 50 
states and the District of Columbia.83
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Study 
Citation

Survey 
Year(s)a

Population Diagnosis Main Outcomes

McBain et al., 
202062

2013 to 
2017

207,835 adults Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year use, 
past-month use, and past-
month daily use

•	 Risk of CUD by level of 
psychological distress

McCabe et al., 
202144

2015 to 
2018

27,030* young adults 
aged 18 to 22

Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by college 
status

Montgomery 
and Bagot, 
201664

2013 935 people aged 12 
and older, African 
American or Black, 
with past-30-day use

Past-year abuse or 
dependence (CUD) 
using DSM-IV criteria

•	 Prevalence of CUD by 
blunt use

•	 Risk of CUD by blunt use

Moore et al., 
20214

2015 to 
2018

35,389 adults with 
past-year cannabis use

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD in 
people with past-year use

•	 Risk of CUD for a range of 
factors

Pacek et al., 
201265

2005 to 
2007

13,872 adults with SUD Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD with or 
without AUD

Park et al., 
202126

2015 to 
2019

214,505 adults with or 
without hearing loss

Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by hearing 
loss status

•	 Risk of CUD in people 
with hearing loss

Park and Wu, 
201733

2013 to 
2014

15,440 adults with 
past-year use

Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by medical 
use status

Richter et al., 
20178

2014 55,271 people aged 
12 and older with 
lifetime use

Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD by use 
status

Schuermeyer 
et al., 201423

2003 to 
2011

Adults (N not reported) Past-year abuse or 
dependence (CUD) 
using DSM-IV criteria

•	 Risk of CUD for a range of 
factors

Shi 201446 2011 39,133 adults Past-year abuse or 
dependence (CUD) 
using DSM-IV criteria

•	 Risk of CUD for a range of 
psychological factors

Vijapur et al., 
202141

2015 to 
2018

226,632 people aged 12 
and older

Past-year CUD using 
DSM-IV and DSM-5 
criteria

•	 Prevalence of CUD in 
people with past-year and 
past-month use 

•	 Risk of CUD by binge 
drinking status

Table B1. Summary Study Characteristics From the NSDUH Surveys (cont.)
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Prevalence of CUD

Please see the data presented in the Findings 
section.

Risk Factors for CUD

Sex and Gender

Data from the 2002 to 2019 NSDUH surveys 
showed significantly lower odds of having 
past-year CUD for women when compared with 
men (aOR, 0.65; 95% CI, 0.62 to 0.68).3 In an 
analysis of the 2015 to 2018 NSDUH surveys, 
women had a significantly lower risk of past-
year CUD compared with men (RR, 0.64; 95% 
CI, 0.58 to 0.71).4 Similarly, using 2002 to 2014 
NSDUH surveys, men with past-year use had a 
significantly higher risk of past-year CUD than 
women (aRR, 1.2; 95% CI, 1.14 to 1.25).5 

Using data from the 2005 to 2013 NSDUH surveys, 
women with past-year use had significantly lower 
odds of CUD (abuse or dependence) than men (aOR, 
0.65; 95% CI, 0.61 to 0.70).6 Using data from the 
2005 to 2011 NSDUH surveys in a similar analysis, 
men with past-year use had significantly higher 

odds of CUD (abuse or dependence) than women 
(aOR, 1.28; 95% CI, 1.18 to 1.38).7 However, the odds 
did vary by race and ethnicity.7 

A similar pattern was seen in an analysis of the 
2014 NSDUH survey, with women aged 14 to 44 
having significantly lower odds of having past-year 
CUD than men (aOR, 0.75; 95% CI, 0.61 to 0.93).8

In an analysis of 2003 to 2011 NSDUH survey data 
from Colorado and 34 nonmedical use states, men 
had significantly higher odds of CUD (abuse or 
dependence) in adults aged 18 to 25 (aOR, 2.00; 
95% CI, 1.86 to 2.16).23 A similar pattern was seen 
in adults aged 26 and older (aOR, 3.05; 95% CI, 
2.53 to 3.67).23

Regardless of college status, young men aged 18 to 
22 also had significantly higher odds of past-year 
CUD than young women aged 18 to 22 (aOR, 1.94 
college students; 95% CI, 1.57 to 2.41; aOR, 2.20 
noncollege students; 95% CI, 1.80 to 2.71).44 

When compared with women, men had 
significantly higher odds of past-year CUD alone 

Study 
Citation

Survey 
Year(s)a

Population Diagnosis Main Outcomes

Waddell 20213 2002 to 
2019

1,005,421 adults and 
children, aged 12 and 
older who use alcohol, 
cannabis, or both

Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by alcohol 
and cannabis use 
frequency

Wu et al., 
20166

2005 to 
2013

340,456 adults with 
past-year use

Past-year abuse or 
dependence (CUD) 
using DSM-IV criteria

•	 Prevalence of CUD by race 
or ethnicity

•	 Risk of CUD for a range of 
factors

Wu et al., 
20147

2005 to 
2011

394,499 people aged 12 
and older

Past-year abuse or 
dependence (CUD) 
using DSM-IV criteria

•	 Prevalence of CUD by race 
or ethnicity

•	 Risk of CUD for a range of 
factors

Note. a Reported in this evidence review. 
Abbreviations. AUD: alcohol use disorder; CUD: cannabis use disorder; DSM: Diagnostic and Statistical 
Manual of Mental Disorders; NSDUH: National Survey on Drug Use and Health; SUD: substance use disorder; 
TANF: Temporary Assistance for Needy Families.

Table B1. Summary Study Characteristics From the NSDUH Surveys (cont.)
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(aOR, 2.48; 95% CI, 2.25 to 2.73) and past-year CUD 
with suicidal ideation (aOR, 2.06; 95% CI, 1.74 to 
2.43).24 In the subgroup of people who reported 
on suicide attempts, men continued to have 
significantly higher odds of past-year CUD (aOR, 
2.01; 95% CI, 1.66 to 2.43) but not co-occurring past-
year CUD and suicide attempts (aOR; 1.07; P ≥ .05).24

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
men had similar odds of past-year CUD to women 
(aOR, 1.31; 95% CI, 0.76 to 2.26).27

Using data from the 2013 to 2015 NSDUH 
surveys, men with past-year medical use had 
significantly higher odds of past-year CUD than 
women with past-year medical use (aOR, 4.0; 
95% CI, 2.13 to 7.40).25

In an analysis of the 2015 to 2019 NSDUH surveys, 
men with hearing loss had similar odds of past-
year CUD (data not reported).26

Race/Ethnicity

Data from the 2002 to 2019 NSDUH surveys 
showed significantly higher odds of having 
past-year CUD for people from a racial or ethnic 
minority compared with people not from a racial 
or ethnic minority, defined as non-Hispanic White 
(aOR, 1.34; 95% CI, 1.28 to 1.41).3 In an analysis of 
the 2015 to 2018 NSDUH surveys, when compared 
with people who were non-Hispanic White, people 
who identified as non-Hispanic Black, Hispanic 
and others all had significantly higher risks of 
past-year CUD (RR, 1.60 non-Hispanic Black; 
RR, 1.29 Hispanic; RR, 1.31 other; all P < .05).4 
Using 2002 to 2014 NSDUH surveys, people who 
identified as non-Hispanic Black, non-Hispanic 
Native American or Alaska Native, non-Hispanic 
Asian, multiple race or Hispanic with past-year 
use all had significantly higher risks of past-year 
CUD than people who identified as non-Hispanic 
White (aRRs ranged from 1.2 to 1.3).5 Only people 
who identified as non-Hispanic Hawaiian or other 
Pacific Islander had a similar risk of CUD to people 

who identified as non-Hispanic White (aRR, 1.0; 
95% CI, 0.76 to 1.30).5 

Using data from the 2005 to 2013 NSDUH surveys, 
people who were Black, Native American, or 
Hispanic with past-year use had significantly 
higher odds of CUD (abuse or dependence) than 
people who were White (aOR, 1.50 Black; 95% CI, 
1.35 to 1.66; aOR, 1.70 Native American; 95% CI 
1.29 to 2.25; aOR, 1.22 Hispanic; 95% CI, 1.07 to 
1.38).6 There was no significant difference in odds 
for people who were Native Hawaiian or Pacific 
Islanders, Asian American, or mixed race.6

Using data from the 2005 to 2011 NSDUH surveys 
in a similar analysis, people who were Black, 
Native American, Asian American, or Hispanic 
with past-year use had significantly higher odds 
of CUD (abuse or dependence) than people who 
were White (aOR, 1.40 Black; 95% CI, 1.27 to 1.54; 
aOR, 1.49 Native American; 95% CI 1.02 to 2.14; 
aOR, 1.88 Asian American; 95% CI, 1.39 to 2.55; 
aOR, 1.41 Hispanic; 95% CI, 1.25 to 1.58).7There 
was no significant difference in odds for people 
who were Native Hawaiian or Pacific Islanders, 
or mixed race.7

Using data from the 2014 NSDUH survey, people 
who identified as Black, Hispanic, or other had 
significantly higher odds of past-year CUD than 
people who identified as White (aOR, 1.88 Black; 
95% CI, 1.43 to 2.48; aOR, 1.57 Hispanic; 95% CI, 
1.15 to 2.15; aOR, 1.51 other; 95% CI, 1.13 to 2.00).8 
However, people who identified as American 
Indian or Alaskan Native had lower odds than 
people who identified as White, however the 
results were not statistically significant (aOR, 
0.74; 95% CI, 0.39 to 1.38).8

In an analysis of 2003 to 2011 NSDUH survey data 
from Colorado and 34 nonmedical use states, 
people who identified as Black had significantly 
higher odds of CUD (abuse or dependence) in 
adults aged 18 to 25, when compared with people 
who identified as White (aOR, 1.18; 95% CI, 1.06 to 
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1.31).23 A similar pattern was seen in adults aged 
26 and older (aOR, 2.01; 95% CI, 1.62 to 2.49).23 
There was no differences in the odds of CUD in 
either age group for people who identified as 
Hispanic or as other race.23

In an analysis of the 2015 to 2018 NSDUH surveys, 
young White people aged 18 to 22 who were 
college students had lower odds of past-year CUD 
than people from other race or ethnic groups, 
including Black, Asian, multiracial, Hispanic 
or Latino, but the results were not statistically 
significant (aOR, 0.80 college students; 95% CI, 
0.62 to 1.03).44 However, young White noncollege 
students had significantly lower odds of past-year 
CUD compared with noncollege students from 
other race or ethnic groups (aOR, 0.59; 95% CI, 
0.48 to 0.72).44

When compared with people who identified 
as non-Hispanic White, people who identified 
as Black, African American, or Native had 
significantly higher odds of past-year CUD alone 
(aOR, 1.83 Black or African American; 95% CI, 
1.66 to 2.03; aOR, 1.66 Native; 95% CI, 1.29 to 
2.13) and CUD with suicidal ideation (aOR, 1.42 
Black or African American; 95% CI, 1.11 to 1.82; 
aOR, 2.16 Native; 95% CI, 1.43 to 3.27).24 People 
who identified as Hispanic or Latinx had higher 
odds of past-year CUD alone (aOR 1.25; P ≥ .05) 
or in combination with suicidal ideation (aOR 
1.37; P ≥ .05) than people who identified as non-
Hispanic White, although the findings were not 
statistically significant.24 

People who identified as multiracial had similar 
odds of past-year CUD alone (aOR, 0.96; P ≥ .05) 
and lower odds in people who also had suicidal 
ideation (aOR, 0.80; P ≥ .05) than people who 
identified as non-Hispanic White, although again, 
the findings were not statistically significant.24 
People who identified as Asian had significantly 
lower odds of past-year CUD alone than people 
who identified as non-Hispanic White (aOR, 0.60; 

95% CI, 0.41 to 0.87) and lower, but statistically 
nonsignificant rates of past-year CUD in 
combination with suicidal ideation (aOR, 0.76; P 
≥ .05).24 In the subgroup of people who reported 
on suicide attempts, people in all race or ethnic 
groups had varying odds of past-year CUD, but no 
findings were statistically significant (aOR, 0.89 
to 1.53; all P ≥ .05).24 However, when compared 
with people who identified as non-Hispanic 
White, people who identified as Black or African 
American (aOR, 4.05; 95% CI, 2.62 to 6.24) and as 
Latinx or Hispanic (aOR, 2.49; 95% CI, 1.34 to 4.65) 
had significantly higher odds of past-year CUD 
with a suicide attempt.24

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people who identified as non-Hispanic Black 
and Hispanic had higher, but statistically 
nonsignificant, odds of past-year CUD to people 
who identified as non-Hispanic White (aOR, 1.30 
non-Hispanic Black; aOR, 1.30 Hispanic; both 
P ≥ .05).27 However, older people who identified 
as any other race or ethnicity had significantly 
higher odds of past-year CUD compared with 
people who identified as non-Hispanic White 
(aOR, 3.11; 95% CI, 1.18 to 8.22).27

Using data from the 2013 to 2015 NSDUH surveys, 
adults identifying as being non-Hispanic Black, 
Hispanic and non-Hispanic other with past-year 
medical use had varying odds of past-year CUD 
to people identifying as non-Hispanic White, but 
none were statistically significant (range aOR, 
0.54 to 1.2).25

Age

Data from the 2002 to 2019 NSDUH surveys 
showed significantly lower odds of having 
past-year CUD for older people, compared with 
younger people (aOR, 0.65; 95% CI, 0.64 to 0.67).3 
In an analysis of the 2015 to 2018 NSDUH surveys, 
older people had significantly lower risks of past-
year CUD compared with young people aged 18 to 
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25 (RR, 0.53 ages 26 to 34; RR, 0.45 ages 35 to 49; 
RR, 0.29 ages 50 and older; all P < .001).4 Similarly, 
using 2002 to 2014 NSDUH surveys, younger 
adults with past-year use had significantly higher 
risks for past-year CUD than older people, aged 
50 and above (aRR, 1.8 ages 18 to 29; 95% CI, 1.54 
to 2.08; aRR, 1.2; 95% CI, 1.06 to 1.45).5 Using data 
from the 2005 to 2013 NSDUH surveys, compared 
with people aged 18 to 25, older people with past-
year use had significantly lower odds of abuse or 
dependence (CUD) (aOR, 0.61 ages 26 to 34; 95% CI, 
0.55 to 0.67; aOR, 0.46 ages 35 to 49; 95% CI, 0.41 to 
0.52; aOR, 0.32 ages 50 and older; 95% CI, 0.25 to 
0.40).6 

Using data from the 2005 to 2011 NSDUH surveys 
in a similar analysis, compared with people 
aged 12 to 17, older people with past-year use had 
significantly lower odds of abuse or dependence 
(CUD) (aOR, 0.47 ages 18 to 25; 95% CI, 0.43 to 0.51; 
aOR, 0.27 ages 26 to 34; 95% CI, 0.23 to 0.30; aOR, 
0.20 ages 35 to 49; 95% CI, 0.18 to 0.23; aOR, 0.15 
ages 50 to 64; 95% CI, 0.11 to 0.20; aOR, 0.11 ages 
65 and older; 95% CI, 0.04 to 0.31).7 However, the 
odds did vary by race and ethnicity.7

Using data from the 2014 NSDUH survey, the 
same relationship was seen, with older people, 
aged 18 to 44, having significantly lower odds of 
CUD than younger people aged 14 to 17 (aOR, 0.51 
ages 18 to 20; 95% CI, 0.38 to 0.68; aOR, 0.40 ages 
21 to 25; 95% CI, 0.30 to 0.54; aOR, 0.17 ages 26 to 
44; 95% CI, 0.13 to 0.23).8

In an analysis of 2003 to 2011 NSDUH survey data 
from Colorado and 34 nonmedical use states, 
increased age was associated with significantly 
lower odds of CUD (abuse or dependence) in 
adults aged 18 to 25 (aOR, 0.90; 95% CI, 0.89 to 
0.92).23 A similar pattern was seen in adults aged 
26 and older (aOR, 0.93; 95% CI, 0.92 to 0.94).23

When compared with younger people, older 
people had significantly lower odds of past-year 

CUD alone (aOR, 0.08 to 0.40 by age group; all P 
< .001) and past-year CUD with suicidal ideation 
(aOR, 0.06 to 0.29 by age group; all P < .001).24 
In the subgroup of people who reported on 
suicide attempts, older people continued to have 
significantly lower odds of past-year CUD (aOR, 
0.13 to 0.43; all P < .001) and past-year CUD with 
suicide attempts (aOR, 0.13 to 0.39; all P < .001).24

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people aged 65 and older had similar odds of 
past-year CUD to people aged 50 to 64 (aOR, 0.38; 
95% CI, 0.13 to 1.11).27

Using data from the 2013 to 2015 NSDUH surveys, 
adults of all ages with past-year medical use had 
no significant difference in the odds of past-
year CUD; however the odds were marginally 
significant for adults aged 18 to 29 compared with 
older adults aged 50 and older (aOR, 2.7; 95% CI, 
1.00 to 7.00).25

In an analysis of the 2015 to 2019 NSDUH surveys, 
younger people (aged 18 to 49) with hearing 
loss had significantly greater odds of past-year 
CUD than people aged 50 and older (data not 
reported).26

Medical Use of Cannabis

In an analysis of the 2015 to 2018 NSDUH surveys, 
people who had any medical cannabis use had 
a similar risk of past-year CUD to people who 
had no medical cannabis use (RR, 1.12; 95% CI, 
0.96 to 1.30).4 Using data from the 2013 and 2014 
NSDUH surveys, people with past-year medical 
use lower, but statistically nonsignificant, odds 
of past-year CUD and people with past-year 
medical and recreational use had higher, but 
statistically nonsignificant, odds of past-year 
CUD when compared with people who used only 
recreationally (aOR, 0.78 medical only; 95% CI, 
0.50 to 1.20; aOR, 1.31 medical and recreational 
use; 95% CI, 0.97 to 1.76).33 When analyzed by 
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sex, a similar pattern was seen for both men and 
women with no significant differences between 
the groups.33

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people with any medical cannabis in the past 
year had higher odds of past-year CUD to people 
who had used recreationally only, however the 
results were not statistically significant (aOR, 
1.84; 95% CI, 0.90 to 3.76).27 Similarly, using data 
from the 2013 to 2015 NSDUH surveys, there were 
higher, but not statistically significantly higher, 
odds of past-year CUD in older people with any 
medical past-year use by medical use compared 
with older people with nonmedical use only (OR, 
1.39; 95% CI, 0.80 to 2.41).36

Frequency of Cannabis Use

In an analysis of the 2015 to 2018 NSDUH surveys, 
people who used cannabis frequently, defined as 
cannabis for 100 days or more in the past year, 
had a significantly higher risk of past-year CUD 
than people who did not use frequently (RR, 5.13; 
95% CI, 4.59 to 5.74).4

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
older people who used cannabis frequently (100 
to 365 days in the past year) had significantly 
higher odds of past-year CUD than people who 
did not use frequently or who had missing 
frequency data (aOR 5.80; 95% CI, 2.46 to 13.70).27 
Using data from the 2013 to 2015 NSDUH surveys, 
people with past-year use aged 50 and older used 
more frequently than people with past-year use 
who did not have CUD (use on 300 days or more, 
36.6% vs. 15.7%; P < .001).36

Using data from the 2005 to 2011 NSDUH surveys, 
people with past-year use and more frequent 
use had significantly higher odds of CUD (abuse 
or dependence) than people who used only 1 

to 11 days in the past year (aOR, 8.95 use 12 to 
51 days; 95% CI, 7.89 to 10.16; aOR , 24.10 use 52 
days or more; 95% CI, 21.04 to 27.61).7 The odds 
remained significantly higher than infrequent 
use regardless of race and ethnicity.7

Using data from the 2013 to 2015 NSDUH surveys, 
adults with past-year medical daily or near daily 
use had significantly higher odds of past-year 
CUD than people without daily or near daily use 
(aOR, 1.9; 95% CI, 1.08 to 3.22).25

Age at First Cannabis Use

Using 2002 to 2014 NSDUH surveys, people with 
past-year use who started to use cannabis before 
age 18 had a significantly higher risk of past-year 
CUD than people who started to use cannabis 
between ages 18 and 29 (aRR, 1.2; 95% CI, 1.18 
to 1.32).5 People who started to use at age 30 
and older had a similar risk of past-year CUD to 
people who started to use between the ages of 18 
and 29 (aRR, 1.2; 95% CI, 0.64 to 2.20).5

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people who initiated cannabis use younger than 
19 had similar odds of past-year CUD to people 
who initiated cannabis use at age 19 or older 
(aOR, 1.08; 95% CI, 0.56 to 2.06).27

Using data from the 2013 to 2015 NSDUH surveys, 
adults with past-year medical use who started 
to use cannabis before age 18 had similar odds 
of past-year CUD to people who started using 
cannabis at age 18 or above (aOR, 1.3; 95% CI, 0.74 
to 2.42).25

In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 who started to use cannabis at 15 or 
older had similar odds of past-year CUD to people 
who started to use at age 14 or younger (aOR, 0.87; 
95% CI, 0.67 to 1.14).8
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Pattern and Duration of Cannabis Use

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people who had started or restarted using 
cannabis in the past year had similar odds of 
past-year CUD to people who had continued use in 
the past 2 years (aOR, 1.21; 95% CI, 0.53 to 2.77).27

The prevalence of past-year CUD in young adults 
aged 18 to 25 who initiated cannabis use in the 
past 12 months was 4.2% (95% CI, 3.16 to 5.52).63 
The prevalence for people who had started more 
than 12 months ago was significantly higher than 
those who had started to use cannabis in the past 
12 months (7.1% more than 12 months but less 
than 24 months; 9.7% more than 24 months but 
less than 36 months; 10.7% more than 36 months; 
P < .001 for linear trend).63

In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 who used cannabis in the past 
30 days, regardless of the intensity of use, had 
significantly higher odds of CUD than people who 
did not currently use (aOR, 8.20 light use [1 to 10 
days]; 95% CI, 6.27 to 10.72; aOR, 13.61 moderate 
use [11 to 20 days]; 95% CI, 9.94 to 18.63; aOR, 23.59 
heavy use [12 to 30 days]; 95% CI, 17.48 to 31.84).8

Cannabis Products Used

Using data from the 2013 NSDUH survey, 
there was no difference in the risk of abuse or 
dependence (CUD) in Black or African American 
people with past-30 day use using blunts or using 
other forms of cannabis (19.7% vs. 24.7%; P ≥ 
.05).64 Women who used blunts were more likely 
to report past-year cannabis abuse or dependence 
than other cannabis-using women (23.8% 
vs. 11.3%; P < .01).64 There was no significant 
difference for men using blunts and other types 
of cannabis (25.3% vs. 25.3%; P ≥ .05).64

Use of Other Substances

Alcohol 
Data from the 2002 to 2019 NSDUH surveys 
showed no difference in the odds of past-year 
CUD for people who used cannabis and alcohol 
compared with people who used cannabis alone 
(aOR, 0.96; 95% CI, 0.87 to 1.06).3 

In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 with past-30 day alcohol use had 
significantly lower odds of past-year CUD than 
people who did not use alcohol (aOR, 0.62; 95% CI, 
0.50 to 0.77).8

When analyzed by frequency of use, people using 
alcohol and cannabis, both every week, had 
significantly greater odds of having CUD than 
people using alcohol and cannabis occasionally 
(aOR, 23.17; 95% CI, 19.04 to 28.20), people who 
used alcohol occasionally and cannabis every 
week (aOR, 1.32; 95% CI, 1.21 to 1.44), and people 
who used alcohol every week and cannabis every 
month (aOR, 3.11; 95% CI, 2.94 to 3.28).3 

People using alcohol every week and cannabis 
every month had significantly greater odds of 
having CUD than people who used alcohol and 
cannabis occasionally (aOR, 7.46; 95% CI, 6.12 to 
9.09).3 However, people using alcohol every week 
and cannabis every month had significantly 
lower odds of CUD than people using alcohol 
occasionally and cannabis every week (aOR, 0.42; 
95% CI, 0.39 to 0.47).3 

People using alcohol occasionally and cannabis 
every week had significantly greater odds of 
CUD than people using alcohol and cannabis 
occasionally (aOR, 17.57; 95% CI, 14.11 to 21.88).3 
No past-year CUD was observed in the weekly 
alcohol and occasional cannabis group (P < .001).3
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In an analysis of the 2015 to 2018 NSDUH surveys, 
people who engaged in binge drinking, defined 
as drinking 5 or more drinks for men and 4 or 
more drinks for women on the same occasion at 
least once in the past-month, were significantly 
more likely to have past-year CUD, using DSM-
IV criteria (12.31% vs. 10.87%; aOR, 1.15; 95% 
CI, 1.05 to 1.26) or using DSM-5 criteria (21.13% 
vs. 19.61%; aOR, 1.12; 95% CI, 1.03 to 1.21), than 
people who did not engage in binge drinking.41

In an analysis of the 2015 to 2018 NSDUH surveys, 
people with AUD had a significantly higher risk 
of past-year CUD than people without AUD (RR, 
2.66; 95% CI, 2.34 to 3.04).4 Similarly, using 2002 
to 2014 NSDUH surveys, people with AUD and 
past-year use had a significantly higher risk of 
past-year CUD than people without AUD (aRR, 1.8; 
95% CI, 1.69 to 1.85).5 

Using data from the 2005 to 2011 NSDUH 
surveys, people with past-year use and AUD 
had significantly higher odds of CUD (abuse or 
dependence) than people without AUD (aOR, 2.46; 
95% CI, 2.26 to 2.66).7 However, the odds did vary 
by race and ethnicity.7

In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 with AUD had significantly higher 
odds of past-year CUD than people who did not 
have AUD (aOR, 3.03; 95% CI, 2.41 to 3.82).8

An analysis of 2015 to 2017 NSDUH surveys limited 
to people aged 50 and older found that people with 
past-year AUD had significantly higher odds of 
past-year CUD than people without past-year AUD 
(aOR 2.25; 95% CI, 1.11 to 4.57).27 Using data from 
the 2013 to 2015 NSDUH surveys, people with past-
year use aged 50 and older had higher levels of 
alcohol abuse or dependence than people who did 
not have CUD (24.3% vs. 13.3%; P .02).36

Using data from the 2013 to 2015 NSDUH surveys, 
adults with AUD and past-year medical use had 
significantly higher odds of past-year CUD than 
people without AUD (aOR, 2.6; 95% CI, 1.51 to 4.63).25

Data from the 2005 to 2007 NSDUH surveys was 
used to estimate the frequency of AUD, CUD, 
and their co-occurrence by race and ethnicity.65 
People who identified as White with past-year 
MDE had significantly lower odds of having AUD 
than CUD (aOR, 0.60; 95% CI, 0.40 to 0.90).65 There 
was no association between a past-year sexually 
transmitted disease or past-year treatment for 
alcohol or drugs and disorder status.65.

People who identified as African American with 
past-year MDE had significantly lower odds of 
having AUD than co-occurring AUD and CUD 
(aOR, 0.26; 95% CI, 0.09 to 0.71) and of having CUD 
than co-occurring AUD and CUD (aOR, 0.24; 95% 
CI, 0.09 to 0.65).65 People who identified as African 
American with a past-year sexually transmitted 
disease also had a significantly higher odds of 
AUD than co-occurring AUD and CUD (aOR, 4.67; 
95% CI, 1.03 to 21.12).65 

There was no association between past-year 
treatment for alcohol or drugs and disorder 
status.65 In people who identified as Hispanic, 
there was no statistically significant association 
between past-year MDE, sexually transmitted 
disease or treatment and disorder status.65

Nicotine 
In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 with past-30 day tobacco or nicotine 
use had significantly higher odds of past-year 
CUD than people who did not use tobacco or 
nicotine (aOR, 1.49; 95% CI, 1.20 to 1.84).8

In an analysis of the 2015 to 2018 NSDUH surveys, 
people with nicotine dependence had a similar 
risk of past-year CUD to people without nicotine 
dependence (RR, 1.03; 95% CI, 0.91 to 1.18).4 
However, using 2002 to 2014 NSDUH surveys, 
people with nicotine dependence and past-year 
use had a significantly higher risk of past-year 
CUD than people without nicotine dependence 
(aRR, 1.1; 95% CI, 1.03 to 1.36).5
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Using data from the 2005 to 2011 NSDUH 
surveys, people with past-year use and nicotine 
dependence had significantly higher odds of 
CUD (abuse or dependence) than people without 
nicotine dependence (aOR, 1.16; 95% CI, 1.07 to 
1.25).7 However, the odds did vary by race and 
ethnicity.7 In an analysis of the 2014 NSDUH data, 
people aged 14 to 44 with nicotine dependence 
had similar odds of past-year CUD than people 
who did not have nicotine dependence (aOR, 0.96; 
95% CI, 0.75 to 1.22).8

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people with past-year nicotine dependence had 
lower, but not statistically significant, odds 
of past-year CUD to people without past-year 
nicotine dependence (aOR, 0.76; 95% CI, 0.43 to 
1.34).27 Using data from the 2013 to 2015 NSDUH 
surveys, people with past-year use aged 50 and 
older had higher levels of nicotine dependence 
than people who did not have CUD (17.4% vs. 
12.6%; P < .001).36

Using data from the 2013 to 2015 NSDUH surveys, 
adults with nicotine dependence and past-year 
medical use had similar odds of past-year CUD 
to people without nicotine dependence (aOR, 0.8; 
95% CI, 0.41 to 1.42).25

Illicit Drugs Other Than Cannabis
In an analysis of the 2015 to 2018 NSDUH surveys, 
people who used illicit drugs other than cannabis 
had a significantly higher risk of past-year CUD 
than people who did not use other illicit drugs 
(RR, 2.05; 95% CI, 1.85 to 2.27).4

In an analysis of the 2015 to 2018 NSDUH 
surveys, young people aged 18 to 22 who 
used other illicit drugs (heroin, cocaine, 
hallucinogens, inhalants, methamphetamine) 
in the past year had significantly higher odds 
of past-year CUD compared with young people 
who did not use other illicit drugs, regardless of 

college status (aOR, 5.09 college students; 95% CI, 
3.86 to 6.70; aOR, 4.41 noncollege students; 95% 
CI, 3.48 to 5.60).44

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
older people who used illicit drugs other than 
cannabis in the past year had significantly higher 
odds of past-year CUD than people who had not 
used illicit drugs in the past year (aOR 4.17; 95% 
CI, 2.08 to 8.36).27

In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 with another SUD had significantly 
higher odds of past-year CUD than people who 
did not have another SUD (aOR, 2.35; 95% CI, 1.51 
to 3.67).8

Prescription Drugs
In an analysis of the 2015 to 2018 NSDUH surveys, 
young college students aged 18 to 22 who used 
prescription drugs (opioids, stimulants, sedatives, 
tranquilizers, anxiolytics) in the past year 
had significantly higher odds of past-year CUD 
compared with college students who did not 
use prescription drugs (aOR, 1.85; 95% CI, 1.42 
to 2.41).44 However, young noncollege students 
who used prescription drugs in the past year 
had similar odds of past-year CUD to noncollege 
students who did not use prescription drugs (aOR, 
1.14; 95% CI, 0.91 to 1.43).44

In an analysis of the 2015 to 2018 NSDUH 
surveys, young people aged 18 to 22 who misused 
prescription drugs (opioids, stimulants, sedatives, 
tranquilizers, anxiolytics) in the past year 
had significantly higher odds of past-year CUD 
compared with young people who did not misuse 
prescription drugs, regardless of college status 
(aOR, 2.28 college students; 95% CI, 1.71 to 3.03; aOR, 
2.04 noncollege students; 95% CI, 1.62 to 2.58).44

In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 with past-30 day illicit drug use or 
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controlled prescription drug misuse had higher 
odds of past-year CUD to people who did not use 
other drugs, but the results were not statistically 
significant (aOR, 1.26; 95% CI, 0.94 to 1.67).8

Opioids
Using 2002 to 2014 NSDUH surveys, people with 
nonmedical prescription OUD and past-year use 
had a significantly higher risk of past-year CUD 
than people without nonmedical prescription 
OUD (aRR, 1.7; 95% CI, 1.53 to 1.81).5

Cocaine 
Using data from the 2013 to 2015 NSDUH surveys, 
adults with past-year cocaine use and past-year 
medical use had significantly higher odds of past-
year CUD than people without past-year cocaine 
use (aOR, 2.9; 95% CI, 1.34 to 6.18).25

Using 2002 to 2014 NSDUH surveys, people with 
cocaine use disorder and past-year use had a 
significantly higher risk of past-year CUD than 
people without cocaine use disorder (aRR, 1.5; 
95% CI, 1.37 to 1.64).5

Heroin 
Using data from the 2013 to 2015 NSDUH surveys, 
adults with past-year heroin use and past-year 
medical use had higher, but not significantly 
different, odds of past-year CUD to people without 
past-year heroin use (aOR, 1.3; 95% CI, 0.12 to 
14.30).25

Using 2002 to 2014 NSDUH surveys, people with 
heroin use disorder and past-year use had a 
similar risk of past-year CUD to people without 
heroin use disorder (aRR, 0.9; 95% CI, 0.71 to 
1.05).5

Hallucinogens
Using 2002 to 2014 NSDUH surveys, people with 
hallucinogen use disorder and past-year use had 
a significantly higher risk of past-year CUD than 
people without hallucinogen use disorder (aRR, 
2.1; 95% CI, 1.83 to 2.34).5

Inhalants
Using 2002 to 2014 NSDUH surveys, people with 
inhalant use disorder and past-year use had a 
significantly higher risk of past-year CUD than 
people without inhalant use disorder (aRR, 1.7; 
95% CI, 1.16 to 2.45).5

Sedatives
Using 2002 to 2014 NSDUH surveys, people with 
nonmedical sedative use disorder and past-year 
use had a significantly higher risk of past-year 
CUD than people without sedative use disorder 
(aRR, 1.8; 95% CI, 1.48 to 2.03).5

Stimulants
Using 2002 to 2014 NSDUH surveys, people with 
nonmedical stimulant use disorder and past-year 
use had a significantly higher risk of past-year 
CUD than people without stimulant use disorder 
(aRR, 1.5; 95% CI, 1.31 to 1.77).5

Comorbidities

Overall Health
In an analysis of the 2015 to 2018 NSDUH surveys, 
young people aged 18 to 22 who reported fair or 
poor health had similar odds of past-year CUD 
to young people who reported good to excellent 
health, regardless of college status (aOR, 1.24 
college students; 95% CI, 0.73 to 2.12; aOR, 1.20 
noncollege students; 95% CI, 0.94 to 1.53).44

Using data from the 2013 to 2015 NSDUH surveys, 
adults reporting very good, good, or poor 
health with past-year medical use did not have 
significantly different odds of past-year CUD to 
people reporting excellent health (range aOR, 1.0 
to 1.2).25

Chronic Conditions
In an analysis of the 2015 to 2018 NSDUH 
surveys, people with a chronic condition had a 
significantly higher risk of past-year CUD than 
people without a chronic condition (RR, 1.16; 95% 
CI, 1.03 to 1.30).4



Prevalence and Risk of Developing Cannabis Use Disorder   -   63

Medical Conditions
An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
the odds of past-year CUD did not differ by the 
number of medical conditions (aOR, 0.99; 95% CI, 
0.76 to 1.28).27

Disability
In an analysis of the 2015 to 2018 NSDUH surveys, 
young people aged 18 to 22 who had higher levels 
of disability in the past year had significantly 
higher odds of past-year CUD to young people 
with lower levels of disability or no disabilities, 
regardless of college status (aOR, 1.05 college 
students; 95% CI, 1.02 to 1.07; aOR, 1.04 noncollege 
students; 95% CI, 1.02 to 1.06).44

Obesity
In an analysis of the 2015 to 2018 NSDUH surveys, 
young college students aged 18 to 22 who were 
overweight or obese had similar odds of past-
year CUD to young college students who were 
not overweight (aOR, 1.03; 95% CI, 0.82 to 1.30).44 
However, young noncollege students who were 
overweight or obese had significantly lower odds 
of past-year CUD than young people who were not 
overweight (aOR, 0.78; 95% CI, 0.64 to 0.96).44

People With Hearing Loss
In an analysis of the 2015 to 2019 NSDUH surveys, 
people with hearing loss were significantly 
more likely to have past-year CUD than people 
who did not have hearing loss, when adjusted 
for sociodemographic variables (aOR, 1.30: 95% 
CI, 1.05 to 1.60).26 People with hearing loss and 
serious difficulty with concentration, memory, 
decision-making, walking or climbing stairs, or 
dressing or bathing due to a physical, mental or 
emotional condition had significantly greater 
odds of past-year CUD when compared with 
people with hearing loss who did not have 
difficulties (aOR, 1.71; 95% CI, 1.10 to 2.64).26

However, people with hearing loss and difficulty 
doing errands alone (such as visiting a doctors’ 

office or shopping) because of a physical, mental 
or emotional condition had a similar odds of past-
year CUD to people without difficulties (aOR, 0.96; 
95% CI, 0.50 to 1.85).People with hearing loss and 
past-year MDE had significantly increased odds of 
past-year CUD, when compared with people with 
hearing loss who did not have a past-year MDE 
(aOR, 2.19; 95% CI, 1.31 to 3.65).26 

Depression
In an analysis of the 2015 to 2018 NSDUH surveys, 
young people aged 18 to 22 who had major 
depression in the past year had similar odds of 
past-year CUD to young people who reported no 
major depression, regardless of college status 
(aOR, 0.95 college students; 95% CI, 0.70 to 1.29; 
aOR, 1.15 noncollege students; 95% CI, 0.83 to 
1.60).44

An analysis of 2015 to 2017 NSDUH surveys 
limited to people aged 50 and older found that 
people with past-year MDE had higher odds of 
past-year CUD to people without past-year MDE 
but the results were not statistically significant 
(aOR, 1.36; 95% CI, 0.65 to 2.85).27

Using data from the 2013 to 2015 NSDUH surveys, 
adults with major depression and past-year 
medical use had higher odds of past-year CUD to 
people without major depression but the results 
were not statistically significant (aOR, 1.9; 95% 
CI, 0.81 to 4.36).25 Using data from the 2005 to 2011 
NSDUH surveys, people with past-year use and 
MDE had significantly higher odds of CUD (abuse 
or dependence) than people without MDE (aOR, 
2.05; 95% CI, 1.88 to 2.23).7 However, the odds did 
vary by race and ethnicity.7

In an analysis of the 2014 NSDUH data, people aged 
14 to 44 with past-year depression had similar 
odds of past-year CUD to people who did not have 
depression (aOR, 1.19; 95% CI, 0.83 to 1.71).8

Data from the 2011 NSDUH survey showed 
that people with lifetime clinician-identified 



Prevalence and Risk of Developing Cannabis Use Disorder   -   64

depression had significantly higher odds of CUD 
than people without depression (aOR, 2.32; 95% 
CI, 1.84 to 2.92).46 Significantly higher odds of CUD 
were also seen in people with lifetime MDE (aOR, 
2.37; 95% CI, 1.89 to 2.97) and past-year MDE (aOR, 
2.86; 95% CI, 2.22 to 3.70).46 When categorized by 
past MDE (not in the past year) or recent MDE (in 
the past year), the odds remained significantly 
higher in both groups (aOR, 1.52 past MDE; 95% 
CI, 1.01 to 2.26; aOR, 2.97 past-year MDE; 95% CI, 
2.30 to 3.85).46

Anxiety
In an analysis of the 2014 NSDUH data, people 
aged 14 to 44 with past-year anxiety had higher 
odds of past-year CUD to people who did not have 
anxiety, but the results were not statistically 
significant (aOR, 1.40; 95% CI, 0.98 to 2.01).8

Psychological Distress
In an analysis of the 2015 to 2018 NSDUH surveys, 
young people aged 18 to 22 who had psychological 
distress in the past year had significantly higher 
odds of past-year CUD to young people who 
reported no psychological distress, regardless of 
college status (aOR, 1.46 college students; 95% CI, 
1.09 to 1.97; aOR, 1.50 noncollege students; 95% CI, 
1.16 to 1.93).44

In an analysis of the 2013 to 2017 NSDUH surveys, 
people with serious and moderate psychological 
distress had significantly higher odds of past-
year CUD than people who reported mild or no 
psychological distress (aOR, 2.94 serious; 95% CI, 
2.49 to 3.47; aOR, 2.17 moderate; 1.85 to 2.54).62

Data from the 2011 NSDUH survey showed that 
people with serious psychological distress had 
significantly higher odds of CUD than people 
without serious psychological distress (aOR, 3.05; 
95% CI, 2.40 to 3.86).46

Suicidal Ideation
In an analysis of the 2015 to 2018 NSDUH 
surveys, young college students aged 18 to 22 who 

experienced suicidal ideation in the past year had 
similar odds of past-year CUD to young college 
students who did not experience suicidal ideation 
(aOR, 1.14; 95% CI, 0.86 to 1.51).44 However, young 
noncollege students who experienced suicidal 
ideation in the past year had significantly higher 
odds of past-year CUD than young noncollege 
students who did not experience suicidal ideation 
(aOR, 1.41; 95% CI, 1.07 to 1.86).44

Using data from the 2013 to 2015 NSDUH surveys, 
adults with suicidal ideation and past-year 
medical use had higher odds of past-year CUD to 
people without suicidal ideation, but the results 
were not statistically significant (aOR, 1.7; 95% CI, 
0.79 to 3.54).25

Sexual Orientation

Regardless of college status, young people aged 
18 to 22 who identified as lesbian or gay had 
similar odds of past-year CUD to young people 
who identified as not lesbian or gay (aOR, 0.87 
college students; 95% CI, 0.53 to 1.43; aOR, 0.82 
noncollege students; 95% CI, 0.49 to 1.36).44 
Although odds were slightly higher in young 
people who identified as bisexual compared with 
young people who did not, the differences were 
not statistically significant (aOR, 1.02 college 
students; 95% CI, 0.67 to 1.55; aOR, 1.17 noncollege 
students; 95% CI, 0.86 to 1.61).44

When compared with adults who identified 
as heterosexual, people who identified as gay, 
lesbian or bisexual had significantly higher odds 
of past-year CUD alone (aOR, 1.56 gay or lesbian; 
95% CI, 1.22 to 2.01; aOR, 1.87 bisexual; 95% CI, 
1.60 to 2.19) and CUD with suicidal ideation (aOR, 
2.04 gay or lesbian; 95% CI, 1.37 to 3.03; aOR, 3.16 
bisexual; 95% CI, 2.56 to 3.89).24 In a subgroup of 
participants who reported on suicide attempts, 
people who identified as gay, lesbian or bisexual 
did not have significantly different odds of past-
year CUD alone or with a suicide attempt.24



Prevalence and Risk of Developing Cannabis Use Disorder   -   65

Health Care Resource Use

Hospitalization
Regardless of college status, young people aged 
18 to 22 who had been hospitalized in the past 
year had similar odds of past-year CUD to young 
people who had not been hospitalized (aOR, 1.01 
college students; 95% CI, 0.68 to 1.61; aOR, 1.01 
noncollege students; 95% CI, 0.71 to 1.44).44

Mental Health Treatment
In an analysis of the 2015 to 2018 NSDUH surveys, 
young college students aged 18 to 22 who had 
received mental health treatment in the past 
year had significantly higher odds of past-year 
CUD compared with college students who did 
not have any mental health treatment (aOR, 1.33; 
95% CI, 1.01 to 1.76).44 However, young noncollege 
students who received mental health treatment 
in the past year had similar odds of past-year 
CUD to noncollege students who did not have any 
treatment for mental health conditions (aOR, 1.13; 
95% CI, 0.86 to 1.50).44

Substance Use Disorder Treatment
An analysis of 2015 to 2017 NSDUH surveys 

limited to people aged 50 and older found that 
older people who had ever had SUD treatment 
had significantly higher odds of past-year CUD 
than people who had never had SUD treatment 
(aOR 2.16; 95% CI, 1.21 to 3.85).27

Appendix C. Summary of 
Findings From the NESARC-III 
Survey
NESARC-III, also known as NESARC Wave 3, 
is a cross-sectional survey, using a nationally 
representative sample of the civilian 
noninstitutionalized population of the US aged 18 
years and older, including Veterans.86 NESARC-III 
followed 2 similar national surveys conducted 
by the National Institute on Alcohol Abuse and 
Alcoholism in 2001-2002 (NESARC Wave 1) and 
2004 to 2005 (NESARC Wave 2).86 The aim of 
NESARC-III was to collect information on alcohol 
and drug use and disorders, related risk factors, 
and associated physical and mental disabilities.86 
The final sample size was 36,309 and was 
conducted from 2012 to 2013.86

Table C1. Summary Study Characteristics from the NESARC-III Survey

Study Citation Population Diagnosis Main Outcomes

Boyd et al., 202066 36,309 adults Past-year CUD using 
DSM-5 criteria

•	 Risk of CUD by sexual 
orientation

Browne et al., 20229 1,102 Veterans with 
lifetime use

Lifetime and past-
year CUD using DSM-5 
criteria

•	 Prevalence of CUD

•	 Risk of CUD by various 
factors

Callaghan et al., 202011 3,330 people with past-
year use

Past-year CUD using 
DSM-5 criteria

•	 Prevalence of CUD

•	 Risk of CUD by 
quantity and 
frequency of use

Choi et al., 201735 3,784 people with past-
year use

Past-year CUD using 
DSM-5 criteria

•	 Prevalence of CUD by 
medical use

•	 Risk of CUD by 
medical use
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Study Citation Population Diagnosis Main Outcomes

Choi et al., 201771 695 people with past-
year medical use aged 
50 and older

Past-year CUD using 
DSM-5 criteria

•	 Prevalence of CUD

•	 Risk of CUD by pain 
relief use and OUD

Choi et al., 201637 695 people with past-
year use aged 50 and 
older

Past-year CUD using 
DSM-5 criteria

•	 Prevalence of CUD by 
frequency of use

Enkema et al., 202247 3,117 Veterans Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by pain 
status

Feingold et al., 202022 11,272 people with 
lifetime use

CUD using DSM-IV 
criteria

•	 Risk of progression 
from use to CUD by a 
range of factors

Freitag et al., 202167 35,981 adults Past-year CUD using 
DSM-5 criteria

•	 Risk of CUD by sexual 
orientation

Hasin et al., 202028 36,309 adults Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by pain 
status and by age

Hasin et al., 201610 36,309 adults Past-year CUD using 
DSM-IV criteria

•	 Risk of CUD by a range 
of factors

Hasin et al., 201548 36,309 adults Past-year CUD using 
DSM-IV criteria

•	 Prevalence of CUD by 
a range of factors

Hayley et al., 201742 36,309 adults Past-year CUD using 
DSM-5 criteria

•	 Risk of CUD by other 
substance use

Kerridge et al., 201829 36,309 adults Past-year CUD using 
DSM-5 criteria

•	 Risk of CUD by a range 
of factors

Kreuger et al., 202068 34,597 adults Past-year CUD using 
DSM-5 criteria

•	 Risk of CUD by sexual 
orientation

McCabe et al., 201830 1,563 adults with prior 
CUD

Past-year and prior CUD 
using DSM-5 criteria

•	 Risk of CUD by a range 
of factors

Meyers et al., 201869 36,309 adults Past-year CUD using 
DSM-5 criteria

•	 Risk of CUD by 
exposure to abuse or 
violence

Salas-Wright et al. 
201973

3,427 people with past-
year use

CUD (DSM edition not 
clear)

•	 Risk by country of 
birth

Vasilenko et al., 201770 36,309 adults Past-year CUD using 
DSM-5 criteria

•	 Risk by sex, race or 
ethnicity and age

Verplaetse et al., 201872 36,309 adults Past-year CUD using 
DSM-5 criteria

•	 Risk by sex and 
stressful life events

Wall et al., 201934 3,339 people with past-
year nonmedical use

Past-year CUD using 
DSM-5 criteria

•	 Prevalence of CUD

Abbreviations. AUD: alcohol use disorder; CUD: cannabis use disorder; DSM: Diagnostic and Statistical 
Manual of Mental Disorders; NESARC: National Epidemiologic Survey on Alcohol and Related Conditions; 
OUD: opioid use disorder; SUD: substance use disorder.

Table C1. Summary Study Characteristics from the NESARC-III Survey (cont.)
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Prevalence of CUD

Please see the data presented in the Findings 
section.

Risk Factors for CUD

Sex and Gender

Male Veterans with past-year use had 
significantly higher odds of CUD than women 
Veterans with past-year use (aOR, 10.63; 95% CI, 
2.69 to 42.06).9 The odds were also significantly 
higher in people with lifetime use (aOR, 2.26; 95% 
CI, 1.19 to 4.29).9

Men and women with past-year use had similar 
odds of past-year CUD (aOR, 1.01; 95% CI, 0.81  
to 1.26).11

In people with lifetime use, men had significantly 
higher odds of progressing to CUD compared with 
women (HRs ranged from 1.26 to 1.50 depending 
on the model used; all P < .05).22

Men had significantly higher odds of past-
year CUD (aOR, 2.2; 95% CI, 1.84 to 2.68) and of 
lifetime CUD (aOR, 2.1; 95% CI, 1.84 to 2.33) when 
compared with women.10 When analyzed by 
severity of CUD, men had significantly higher 
odds of mild (aOR, 2.2), moderate (aOR, 1.8), and 
severe past-year CUD (aOR, 2.8), as well as mild 
(aOR, 1.9), moderate (aOR, 2.1), and severe lifetime 
CUD (aOR, 2.4).10

In people with a prior CUD, compared with 
women, men had significantly higher odds of 
having a past-year continued or recurrent CUD 
relative to abstinence (aOR, 1.9; 95% CI, 1.2 to 2.8) 
but not relative to asymptomatic use (aOR, 1.0; 
95% CI, 0.6 to 1.7).30

Women had significantly lower odds of developing 
a new CUD than men (OR, 0.37; 95% CI, 0.28 to 
0.50).72 However, men and women had similar 
odds of ongoing CUD relative to remitted CUD.72 

Men had a significantly higher prevalence of CUD 
compared with women at most ages (reported 

graphically.)70 For both men and women, rates 
of CUD were highest at age 18 (13% men; 7% 
women), declined steeply through age 30, and then 
remained at a low rate at the remaining ages.70

Race or Ethnicity

In Veterans with past-year use, people who 
identified as Black, Hispanic or as other had 
similar odds of past-year CUD to people who 
identified as White (aOR, 1.39 Black; 95% CI, 0.62 
to 3.13; aOR, 1.00 Hispanic; 95% CI, 0.36 to 2.77; 
aOR, 1.72 other; 95% CI, 0.64 to 4.62).9 In Veterans 
with lifetime use, people who identified as 
Black or as other also did not have significantly 
different odds of CUD; however, people who 
identified as Hispanic had significantly lower 
odds of CUD than people who identified as White 
(aOR, 0.44; 95% CI, 0.21 to 0.94).9

Estimates of progressing to CUD in people 
with lifetime use by race or ethnicity varied 
depending on the analytic model used.22 
However, compared with people with lifetime 
use who identified as White, people with lifetime 
use who identified as Black, American Indian, 
Alaska Native, Asian, Native Hawaiian, or 
Pacific Islander had significantly higher odds of 
progressing to CUD than people who identified 
as White in at least one model (aORs ranged from 
1.33 to 1.62; all P < .05).22 People with lifetime 
use who identified as Hispanic had significantly 
lower odds of progression to CUD than people 
who identified as White (aOR of 0.72 and 0.82; 
both P < .05).22

When analyzed by sex, men, but not women, who 
identified as Black had significantly higher odds 
of past-year CUD than people who identified as 
White (aOR, 1.5 men; 95% CI, 1.15 to 1.96; aOR, 
1.2 women; 95% CI, 0.83 to 1.84).29 When also 
analyzed by CUD severity, men who identified 
as Black had significantly higher odds of severe 
CUD and women had significantly higher odds of 
moderate CUD.29 
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In people who identified as Native American, 
women had significantly higher odds of past-year 
CUD than women who identified as White (aOR, 3.3; 
95% CI, 1.48 to 7.37).29 Men had significantly lower 
odds of mild CUD, whilst women had significantly 
higher odds of both mild and severe CUD.29 In 
people who identified as Asian or Pacific Islander, 
men and women both had significantly lower 
odds of past-year CUD than people who identified 
as White (aOR, 0.4 men; 95% CI, 0.20 to 0.75; 
aOR, 0.4 women; 95% CI, 0.14 to 0.92).29 Men and 
women also had significantly lower odds of mild 
CUD than people who identified as White.29 

In people who identified as Hispanic, men but not 
women had significantly lower odds of past-year 
CUD than people who identified as White (aOR, 
0.6 men; 95% CI, 0.46 to 0.80; aOR, 0.8 women; 
95% CI, 0.52 to 1.11).29 Men and women also had 
significantly lower odds of mild CUD than people 
who identified as White.29 

In people with a prior CUD, compared with 
people who identified as White, people who 
identified as Hispanic had significantly higher 
odds of recurrent or continued past-year CUD 
relative to abstinence (aOR, 2.5; 95% CI, 1.5 to 4.1) 
and to asymptomatic use (aOR, 3.7; 95% CI, 1.7 
to 8.0).30 However, there was no association for 
people who identified as Black or as other.30

Prevalence of disorders, including CUD generally 
declined with age for all 3 racial or ethnic groups 
for CUD (reported graphically).70 The prevalence 
of CUD was higher for people who identified as 
Black compared with those who identified as 
White or Latino from ages to 20 to 66, after which 
there were very few cases of CUD for any racial/
ethnic group.70

People who identified as Black had significantly 
higher odds of past-year CUD (aOR, 1.4; 95% CI, 
1.11 to 1.79) than people who identified as White.10 
The odds remained significantly higher for 
moderate (aOR, 1.7) and severe (aOR, 2.0) CUD, but 

not for mild CUD (aOR, 1.1).10 The odds of lifetime 
CUD, overall or by CUD severity in people who 
identified as Black were no different to those for 
people who identified as White (aOR, 0.9 overall; 
95% CI, 0.74 to 1.09).10

In people who identified as Native American, the 
odds of past-year CUD were significantly higher 
than in people who identified as White (aOR, 
2.1; 95% CI, 1.18 to 3.67).10 The odds remained 
higher for severe CUD (aOR, 3.6), mild (aOR, 1.7) 
and moderate CUD (aOR, 1.7); however, only 
the results for severe CUD were statistically 
significant.10 The odds of lifetime CUD were 
significantly higher for people who identified as 
Native American (aOR, 1.7; 1.18 to 2.38), and the 
odds remained significantly higher for severe 
CUD (aOR, 2.4), but not for mild (aOR, 1.5) or 
moderate CUD (aOR, 1.1).10

People who identified as Asian or Pacific Islander 
had significantly lower odds of past-year CUD 
than people who identified as White (aOR, 0.4; 
95% CI, 0.24 to 0.59).10 The odds remained lower 
for mild CUD (aOR, 0.2), moderate (aOR, 0.6) and 
severe CUD (aOR, 0.8); however, only the results 
for severe CUD were statistically significant.10 
The odds of lifetime CUD in people who identified 
as Asian or Pacific Islander were significantly 
lower (aOR, 0.3; 95% CI, 0.25 to 0.49), and these 
remained significantly lower for mild (aOR, 0.3), 
moderate (aOR, 0.4), and severe CUD (aOR, 0.3).10

In people who identified as Hispanic, when 
compared with people who identified as White, 
the odds of past-year CUD were significantly 
lower (aOR, 0.7; 95% CI, 0.52 to 0.81).10 The odds 
remained significantly lower for mild CUD (aOR, 
0.5), but not for moderate (aOR, 0.8) or severe CUD 
(aOR, 1.1).10 The odds of lifetime CUD in people 
who identified as Hispanic were significantly 
lower (aOR, 0.4; 95% CI, 0.37 to 0.55), and these 
remained significantly lower for mild (aOR, 0.4), 
moderate (aOR, 0.5), and severe CUD (aOR, 0.5).10



Prevalence and Risk of Developing Cannabis Use Disorder   -   69

Age

Younger Veterans aged 18 to 29 with past-year 
use had higher odds of CUD to Veterans aged 45 
to 64 although the results were not statistically 
significant (aOR, 2.94; 95% CI, 0.83 to 10.37), but 
Veterans aged 30 to 44 had significantly greater 
odds of CUD (aOR, 2.79; 95% CI, 1.29 to 6.00).9 
In people with lifetime use, all age groups had 
significantly higher odds of CUD than Veterans 
aged 65 and older (aOR ranged from 7.11 to 11.75).9

Older people with past-year use had significantly 
lower odds of past-year CUD than younger people 
(aOR, 0.45 (0.26 to 0.76.)11

Estimates of progressing to CUD in people with 
lifetime use by age varied depending on the 
analytic model used.22 However, in all models, 
older people had significantly lower odds of 
progressing to CUD than younger people, aged 
18 to 29 (aOR ranged from 0.51 to 0.57 in people 
aged 30 to 44; from 0.26 to 0.34 in people aged 
45 to 64; from 0.14 to 0.22 in people aged 65 and 
older; all P < .05.).22

When compared with older people (aged 65 
and older), younger people aged 18 to 29 had 
a significantly increased risk of CUD (group 
contrast difference-in-difference, 3.82; 95% CI, 
0.57 to 7.07).28

Younger people had significantly higher odds of 
past-year CUD, when compared with older people, 
aged 45 and older (aOR, 7.2 ages 18 to 29;95% CI, 
5.45 to 9.51; aOR, 3.6 ages 32 to 44; 95% CI, 2.71 
to 4.75). The odds remained significantly higher 
for all severities of CUD (range, aOR 3.0 to 9.7).10 
A similar pattern was seen for lifetime CUD, 
with younger people at significantly higher odds 
overall and by severity.10

When analyzed by sex, younger men had 
significantly higher odds of past-year CUD 
compared with older men aged 45 and older (aOR 

6.4 ages 19 to 29; 95% CI, 4.64 to 8.93; aOR, 3.2 ages 
30 to 44; 95% CI, 2.34 to 4.39).29 Younger women 
also had significantly higher odds of past-year 
CUD compared with older women aged 45 and 
older (aOR 9.0 ages 19 to 29; 95% CI, 5.89 to 13.91; 
aOR, 4.5 ages 30 to 44; 95% CI, 2.73 to 7.28).29 The 
same patterns of higher odds by younger age 
were seen for mild, moderate, and severe CUD in 
men and women.29

In people with a prior CUD, compared with 
younger people aged 18 to 24, older people aged 
25 to 64 had significantly lower odds of past-
year continued or recurrent use (aOR, 0.4 ages 
25 to 44; 95% CI, 0.2 to 0.6; aOR, 0.3 ages 45 to 
64; 95% CI, 0.1 to 0.4), but not people aged 65 
and older (aOR, 0.6; 95% CI, 0.1 to 3.1) relative to 
abstinence.30 A similar pattern was seen relative 
to asymptomatic use.30

Medical Use of Cannabis

In people with past-year use, people with 
combined medical and nonmedical use had 
significantly higher rates of past-year CUD 
when compared with people with medical use 
only (weighted, 41.54% vs. 25.25%; P = .00).34 In 
people with past-year use, people with medical 
use had significantly higher odds of past-year 
CUD compared with nonmedical use (aORs range 
from 1.86 to 1.88 depending on the model used, 
all P < .001).35 

However, in people aged 50 and older, there was 
no difference in the proportions of people using 
for medical reasons in the past 12 months by CUD 
status (16.32% in people with CUD vs. 11.98% in 
people without CUD; P = .335).37

Quantity and Frequency of Cannabis Use

People with past-year use with higher frequency 
of use had significantly higher odds of past-year 
CUD (aOR, 1.78; 95% CI, 1.62 to 1.96).11 Higher 
quantities of cannabis was also associated with 
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significantly higher odds of CUD in people with 
past-year use (aOR, 1.98 (1.64 to 2.39).11 There 
was also a significant interaction between the 
frequency of use and the quantity used, showing 
the relative effect of quantity on CUD decreased 
as frequency increased, and vice versa.11

In older people aged 50 and older, frequency of 
use was significantly associated with past-year 
CUD (P < .01).37

Age at First Cannabis Use

Estimates of progressing to CUD in people with 
lifetime use by age of first use varied depending 
on the analytic model used.22 However, in all 
models, people who started at before age 20 had 
significantly higher risks of progressing to CUD 
than people who started at age 20 and older (aHR 
ranged from 1.62 to 3.79 in people who started on 
or before age 15; from 1.37 to 2.03 in people who 
started at age 16 to 19; all P < .05.)22 Years from 
first cannabis use to onset of CUD was shorter 
for women than men (mean, 5.8 men; mean, 4.7 
women; F= 7.73, P < 0.01).29

Use of Other Substances

Alcohol 
People with lifetime use with AUD had 
significantly greater odds of progression to CUD 
than people with lifetime use without AUD, 
regardless of the analytic approach used (aORs 
ranged from 2.21 to 3.33; all P < .05).22

Veterans with past-year use and AUD had 
significantly higher odds of past-year CUD to 
Veterans without AUD (aOR, 5.87; 95% CI, 3.33 to 
10.34).9 There was also a significantly higher odds 
of lifetime CUD in Veterans with lifetime use and 
AUD (aOR, 5.79; 95% CI, 3.89 to 8.62).9

People with a past-year CUD had significantly 
higher odds of past-year AUD compared with 
people who did not have a CUD (OR, 10.1; 95% CI, 
8.7 to 11.7; aOR, 3.0; 95% CI, 2.5 to 3.7).42

People with AUD had significantly higher odds 
of past-year CUD (aOR, 6.0 overall; 95% CI, 5.10 to 
6.97) and of lifetime CUD (aOR, 7.8 overall; 95% 
CI, 6.95 to 8.74), overall and by CUD severity.10

When analyzed by sex, men and women with 
AUD had significantly higher odds of past-year 
CUD compared with people who did not have 
AUD (aOR, 2.8 men; 95% CI, 2.19 to 3.60; aOR, 
3.8 women; 2.60 to 5.58).29 The same patterns of 
higher odds by SUD were seen for mild, moderate, 
and severe CUD in men and women.29

In people with a prior CUD, compared with 
people who have AUD and CUD, people with CUD 
alone had similar odds of past-year persisting 
or recurrent CUD (aOR, 1.2; 95% CI, 0.6 to 1.3) 
relative to abstinence and to asymptomatic use 
(aOR, 0.7; 95% CI, 0.4 to 1.2).30

Nicotine 
Veterans with past-year use and tobacco use 
disorder had significantly higher odds of past-
year CUD to Veterans without tobacco use 
disorder (aOR, 2.09; 95% CI, 1.12 to 3.93).9 There 
was also a significantly higher odds of lifetime 
CUD in Veterans with lifetime use and tobacco 
use disorder (aOR, 3.74; 95% CI, 2.40 to 5.82).9

People with lifetime use with tobacco use 
disorder had significantly greater odds of 
progression to CUD than people with lifetime use 
without tobacco use disorder, regardless of the 
analytic approach used (aHRs ranged from 1.97 to 
2.86; all P < .05).22

People with nicotine use disorder had 
significantly higher odds of past-year CUD (aOR, 
6.2 overall; 95% CI, 5.24 to 7.34) and of lifetime 
CUD (aOR, 6.6 overall; 95% CI, 5.79 to 7.64), overall 
and by CUD severity.10

When analyzed by sex, men and women with 
nicotine use disorder had significantly higher 
odds of past-year CUD compared with people 
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who did not have nicotine use disorder (aOR, 3.0 
men; 95% CI, 2.43 to 3.66; aOR, 3.7 women; 2.61 to 
5.26).29 The same patterns of higher odds by SUD 
were seen for mild, moderate, and severe CUD in 
men and women.29

In people with prior CUD, people with a prior 
tobacco use disorder had significantly lower odds 
of past-year recurrent or persisting CUD compared 
with people with no lifetime tobacco use disorder, 
relative to abstinence (aOR, 0.4; 95% CI, 0.2 to 0.7) 
but not relative to asymptomatic use (aOR, 0.7; 95% 
CI, 0.3 to 1.5).30 However, there was no difference 
in odds for people with prior tobacco use disorder 
or past year tobacco use disorder.30

Other Drugs
Veterans with past-year use and a drug use 
disorder had higher odds of past-year CUD to 
Veterans without a drug use disorder, but the 
results were not statistically significant (aOR, 
2.57; 95% CI, 0.63 to 10.51).9 However, there 
was a significantly higher odds of lifetime CUD 
in Veterans with lifetime use and a drug use 
disorder (aOR, 7.58; 95% CI, 4.74 to 12.14).9

People with lifetime use with drug use disorder 
(cocaine, hallucinogens, opioids, sedatives, 
inhalants or solvents, heroin, club drugs, 
stimulants or other drugs) had around twice 
the odds of progression to CUD than people 
with lifetime use without drug use disorder, 
regardless of the analytic approach used (aHRs 
ranged from 2.00 to 2.20; all P < .05).22

People with lifetime use with tobacco use 
disorder also had around 2 to 3 times the odds of 
progression to CUD than people with lifetime use 
without tobacco use disorder, regardless of the 
analytic approach used (aHRs ranged from 1.97 to 
2.75; all P < .05).22

People with any other SUD had significantly 
higher odds of past-year CUD (aOR, 9.3 overall; 
95% CI, 7.70 to 11.21) and of lifetime CUD (aOR, 

14.5 overall; 95% CI, 11.95 to 17.60), overall and by 
CUD severity.10

People with any other drug use disorder had 
significantly higher odds of past-year CUD (aOR, 9.0 
overall; 95% CI, 6.65 to 12.19) and of lifetime CUD 
(aOR, 10.0 overall; 95% CI, 8.56 to 11.76), overall and 
by CUD severity.10 People with a past-year CUD had 
higher odds of past-year other drug or medication 
use disorder to people who did not have a CUD, 
); however, the results were not statistically 
significant (OR, 2.2; 95% CI, 0.3 to 17.8).42

When analyzed by sex, men and women with 
any other SUD had significantly higher odds of 
past-year CUD compared with people who did 
not have another SUD (aOR, 5.9 men; 95% CI, 
4.70 to 7.37; aOR, 8.1 women; 5.47 to 12.09).29 The 
same patterns of higher odds by SUD were seen 
for mild, moderate, and severe CUD in men and 
women.29 Men and women with any other drug 
use disorder also had significantly higher odds 
of CUD, overall and of any severity, than people 
without any other drug use disorder.29

Opioids and Other Pain Relievers
Veterans with past-year use and OUD had 
higher, but not significantly different, odds of 
past-year CUD to Veterans without OUD (aOR, 
2.85; 95% CI, 0.58 to 14.03).9 However, there was 
a significantly higher odds of lifetime CUD in 
Veterans with lifetime use and OUD (aOR, 7.48; 
95% CI, 3.38 to 16.55).9

People with a past-year CUD had significantly 
higher odds of past-year OUD compared with 
people who did not have a CUD (OR, 12.7; 95% 
CI, 9.1 to 17.8; aOR, 4.6; 95% CI, 3.0 to 6.8).42 In 
people aged 50 and older, people with OUD had 
significantly higher odds of CUD compared with 
people without OUD (aOR, 2.95; 1.11 to 7.79).71

People aged 50 and older who used cannabis 
for nonmedical reasons had similar levels of 
CUD to people who used both cannabis and pain 
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relievers for nonmedical reasons (past year CUD, 
17.4% vs. 18.5%; lifetime CUD, 27.4% vs. 23.6%).71

Cocaine 
People with a past-year CUD had significantly 
higher odds of past-year cocaine use disorder 
compared with people who did not have a CUD 
(OR, 23.1; 95% CI, 15.4 to 34.6; aOR, 9.3; 95% CI, 5.6 
to 15.5).42

Heroin 
People with a past-year CUD had significantly 
higher odds of past-year heroin use disorder 
compared with people who did not have a CUD 
(OR, 16.0; 95% CI, 5.9 to 43.6); however, this 
association became nonsignificant when adjusted 
for sociodemographics, medical conditions, and 
other substance use (aOR, 1.6; 95% CI, 0.6 to 4.6).42

Club Drugs
People with a past-year CUD had significantly 
higher odds of past-year club use disorder 
compared with people who did not have a CUD 
(OR, 117.4; 95% CI, 58.3 to 236.5; aOR, 16.1; 95% CI, 
6.3 to 40.8).42

Sedatives
People with a past-year CUD had significantly 
higher odds of past-year sedative or tranquilizer 
use disorder compared with people who did not 
have a CUD (OR, 13.8; 95% CI, 8.4 to 22.6; aOR, 5.1; 
95% CI, 2.9 to 9.0).42

Stimulants
People with a past-year CUD had significantly 
higher odds of past-year stimulant use disorder 
compared with people who did not have a CUD 
(OR, 19.8; 95% CI, 11.9 to 33.1; aOR, 4.3; 95% CI, 2.3 
to 7.9).42

Comorbidities

Psychiatric Disorders
Veterans with past-year use and any mood 
disorder had significantly higher odds of past-
year CUD to Veterans without any mood disorder 

(aOR, 4.37; 95% CI, 2.16 to 8.82).9 There was also 
a significantly higher odds of lifetime CUD 
in Veterans with lifetime use and any mood 
disorder (aOR, 3.95; 95% CI, 2.66 to 5.88).9

Veterans with lifetime use and any personality 
disorder had significantly higher odds of lifetime 
CUD than Veterans without any personality 
disorder (aOR, 4.58; 95% CI, 3.27 to 6.41).9

People with lifetime use with psychiatric 
disorders had significantly greater odds of 
progression to CUD than people with lifetime use 
without psychiatric disorders, regardless of the 
analytic approach used (aHRs ranged from 1.49 
to 1.81 for any mood disorder; from 1.20 to 1.67 
for any anxiety disorder; from 1.62 to 2.85 for any 
personality disorder; all P < .05).22

People with any mood disorder had significantly 
higher odds of past-year CUD (aOR, 3.8 overall; 
95% CI, 3.10 to 4.56) and of lifetime CUD (aOR, 
3.3 overall; 95% CI, 2.94 to 3.73), overall and by 
CUD severity.10 Similar patterns of increased 
odds were seen for a range of other personality 
disorders; however, people with bipolar II 
disorder did not have increased odds of past-year 
mild, moderate, or severe CUD or of lifetime mild 
CUD.10 People with any personality disorder also 
had significantly greater odds of past-year CUD 
(aOR ranged from 3.8 to 5.0 by specific condition; 
all P < .05) and of lifetime CUD (aOR ranged 
from 3.8 to 4.7 by specific condition; all P < .05).10 
The odds remained significantly higher by CUD 
severity regardless of specific condition.10

When analyzed by sex, men and women with any 
mood disorder had significantly higher odds of 
past-year CUD compared with people who did not 
have a mood disorder (aOR, 1.9 men; 95% CI, 1.34 
to 2.64; aOR, 1.5 women; 1.05 to 2.23).29 Men, but 
not women, also had significantly higher odds of 
mild and severe CUD.29 There was no association 
between bipolar I and II and CUD in men or 
women.29 When analyzed by sex, men and women 
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with any personality disorder had significantly 
higher odds of past-year CUD compared with 
people who did not have a personality disorder 
(aOR, 2.0 men; 95% CI, 1.46 to 2.67; aOR, 1.9 
women; 1.14 to 3.02).29 

Men with any personality disorder were also at 
significantly higher odds of mild and severe CUD 
with women with any personality disorder being 
at significantly higher odds of mild, moderate, 
and severe CUD.29 

Men with schizotypal personality disorder were 
at significantly higher odds of mild CUD; women 
were at significantly higher odds of CUD overall, 
moderate, and severe CUD.29 Men with borderline 
personality disorder had significantly higher 
odds of past-year CUD, mild, and severe CUD; 
women with past-year CUD and moderate CUD.29 

Men with antisocial personality disorder had 
significantly higher odds of past-year CUD, mild, 
and moderate CUD; women with past-year CUD, 
mild and severe CUD.29

In people with prior CUD, compared with people 
with no lifetime mood disorder, people with prior 
or past year mood disorders had significantly 
higher odds of past-year recurrent or persistent 
CUD relative to abstinence (aOR, 1.6; 95% CI, 1.1 
to 2.5).30 People with prior mood disorders had 
marginally lower odds of past-year recurrent 
or persistent CUD relative to asymptomatic use 
(aOR, 0.6; 95% CI, 0.3 to 1.0).30

There was no differences in the odds of past-year 
recurrent or persisting CUD for people with prior 
mood disorders, relative to abstinence or for 
people with prior or past-year mood disorders 
relative to asymptomatic use.30

Depression
People with MDD had significantly higher odds 
of past-year CUD (aOR, 2.8 overall; 95% CI, 2.33 to 
3.41) and of lifetime CUD (aOR, 2.6 overall; 95% 
CI, 2.26 to 2.95), overall and by CUD severity.10

When analyzed by sex, there were no significant 
differences in the odds of past-year CUD, overall 
or by severity, for men or women with and 
without depression (aORs ranged from 1.1 to 1.6 
in men and from 1.0 to 1.5 in women; all P ≥ .05).29 
For persistent depression, men had significantly 
higher odds of both past-year CUD overall and of 
mild CUD.29

Anxiety
Veterans with past-year use and any anxiety 
disorder had significantly higher odds of past-
year CUD to Veterans without any anxiety 
disorder (aOR, 2.99; 95% CI, 1.52 to 5.90).9 There 
was also a significantly higher odds of lifetime 
CUD in Veterans with lifetime use and any 
anxiety disorder (aOR, 3.27; 95% CI, 2.11 to 5.08).9

People with lifetime use who had anxiety 
disorders had significantly greater odds of 
progression to CUD than people with lifetime use 
who did not have anxiety disorders, regardless of 
the analytic approach used (aHRs ranged from 1. 
1.20 to 1.67 for any anxiety disorder; all P < .05).22

People with anxiety had significantly greater odds 
of past-year CUD (aOR ranged from 1.7 to 2.8 by 
specific condition; all P < .05) and of lifetime CUD 
(aOR ranged from 2.1 to 3.2 by specific condition; 
all P < .05).10 The odds remained significantly 
higher by CUD severity, except in people with 
social or specific phobias who had odds of mild 
past-year SUD to people without phobias.10

When analyzed by sex, there was no difference 
in the odds of past-year CUD overall for men or 
women with and without any anxiety disorder 
(aOR, 1.2 men; 95% CI, 0.88 to 1.56; aOR, 0.8 
women; 0.58 to 1.23).29 However, men with any 
anxiety disorder did have significantly higher 
odds of moderate CUD.29 No association was 
seen between panic disorder and CUD, overall 
or by severity in men or women.29 Men with 
agoraphobia had significantly lower odds of past-
year CUD and of severe CUD than men without 
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agoraphobia.29 Women with social phobia had 
significantly lower odds of severe CUD than those 
without social phobia, and women with a specific 
phobia had significantly lower odds of past-
year CUD and mild CUD than women without.29 
Men with GAD had a significantly higher odds 
of moderate CUD and women with GAD had 
significantly higher odds of mild CUD than 
people without GAD.29

PTSD
Veterans with past-year use and PTSD had higher, 
but not statistically significantly different, odds 
of past-year CUD to Veterans without PTSD (aOR, 
2.05; 95% CI, 0.80 to 5.27).9 However, there was 
a significantly higher odds of lifetime CUD in 
Veterans with lifetime use and PTSD (aOR, 2.82; 
95% CI, 1.78 to 4.48).9

People with PTSD had significantly higher odds of 
past-year CUD (aOR, 4.3; 95% CI, 3.26 to 5.64) and of 
lifetime CUD (aOR, 3.8; 95% CI, 3.15 to 4.67).10 The 
odds remained significantly higher regardless of 
CUD severity (ranging from 2.1 to 9.5).10

When analyzed by sex, men and women with 
PTSD had significantly higher odds of past-year 
CUD compared with people who did not have 
PTSD (aOR, 1.7 men; 95% CI, 1.12 to 2.57; aOR, 
1.6 women; 1.01 to 2.48).29 Men and women with 
PTSD were also at significantly higher odds 
of moderate CUD; men with PTSD were also at 
significantly higher odds of severe CUD.29

In people with prior CUD, there were no 
statistically significant differences in the odds 
of past-year recurrent or persisting CUD for 
people with prior PTSD or past-year PTSD relative 
to abstinence.30 However, people with prior 
PTSD (and not past-year PTSD) had significantly 
lower odds of past-year recurrent or persisting 
CUD compared with people with no prior PTSD, 
relative to asymptomatic use (aOR, 0.3; 95% CI, 0.1 
to 0.8).30

Adverse Life Events
Estimates of progressing to CUD in people with 
lifetime use by the number of adverse childhood 
events (ACEs) varied depending on the analytic 
model used.22 However, in all models, people 
with more ACEs had significantly higher odds 
of progressing to CUD than people with no ACEs 
(aOR ranged from 1.26 to 1.37 in people with 1 
or 2 ACEs; from 1.53 to 2.05 in people with 3 to 6 
ACEs; all P < .05.)22

People who had 2 or more stressful life events 
had significantly higher odds of developing a 
new CUD (OR, 5.52; 95% CI, 4.31 to 7.08) and of an 
ongoing CUD (OR, 2.95; 2.18 to 4.01) than people 
with 1 or no stressful life events.72 There was no 
stress by sex interaction.72

In people with a prior CUD, there was no 
difference in the odds of past-year persistent 
or recurring CUD in people with or without 
childhood adversities, relative to abstinence 
(aOR, 0.99; 95% CI, 0.95 to 1.04) or to 
asymptomatic use (aOR, 1.03; 0.96 to 1.10).30

In people with a prior CUD, people who had more 
stressful life events had significantly higher odds 
of past-year persistent or recurring CUD, relative 
to abstinence (aOR, 1.2; 95% CI, 1.1 to 1.3) but not 
relative to asymptomatic use (aOR, 1.1; 95% CI, 
0.99 to 1.2).30

Pain
The prevalence of CUD did not differ between 
Veterans with or without pain (2.72% vs. 1.40%, 
adjusted for sociodemographic characteristics 
only; prevalence ratio, 1.95; 98% CI, 0.98 to 3.87; 
2.68% vs. 1.40%, adjusted for sociodemographic 
characteristics and state medical cannabis law 
status; prevalence ratio, 1.91; 98% CI, 0.96 to 3.79).47

The risk of CUD was significantly higher for 
people with pain compared with people without 
pain (4.18% vs. 2.74%; RR, 1.52; 95% CI, 1.21 to 
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1.87).28 However, when analyzed by age groups, 
people aged 30 to 44 and people aged 65 and older 
with or without pain had similar rates of CUD.28

Sexual Orientation

People who identified as gay or lesbian had 
significantly higher odds of CUD than people who 
identified as heterosexual (aOR, 1.56; 95% CI; 1.03 
to 2.36).67 Similarly, increased odds were seen in 
people who identified as bisexual (aOR, 3.24; 95% 
CI, 2.28 to 4.58) or as having a conflicting sexual 
orientation (aOR, 2.04; 95% CI, 1.36 to 3.05).67 

People who identified as bisexual also had 
significantly higher odds of CUD than people 
who identified as gay or lesbian (aOR, 2.07; 95% 
CI, 1.15 to 3.73); however, there was no difference 
for people who identified as having a conflicting 
sexual orientation (aOR, 1.30; 0.73 to 2.33).67

When analyzed by race or ethnicity, similar 
results were seen; however, people who 
identified Hispanic and gay or lesbian no longer 
had increased odds of CUD when compared 
with people who identified as Hispanic and 
heterosexual (aOR, 1.94; 95%, 0.91 to 4.17).67 Also 
people who identified as non-Hispanic White and 
gay or lesbian no longer had increased odds of 
CUD when compared with people who identified 
as non-White Hispanic and heterosexual (aOR, 
1.06 (0.53 to 2.11).67 In people who identified 
as non-Hispanic Black, people who identified 
as gay or lesbian or bisexual had significantly 
higher odds of CUD than people who identified 
as heterosexual (aOR, 2.64 gay or lesbian; 95% 
CI, 1.31 to 5.32; aOR, 2.61 bisexual; 95% CI, 
1.31 to 5.23).67 People who identified as non-
Hispanic Black and as having a conflicting 
sexual orientation had similar odds of CUD to 
people who identified as non-Hispanic Black and 
heterosexual or as bisexual.67

Boyd and colleagues66 further analyzed the odds 
of CUD by severity of CUD, sexual orientation, 
and medical marijuana use. People who identified 

as not being heterosexual had similar odds of 
CUD (mild, moderate, or severe) compared with 
people who identified as heterosexual.66 However, 
people who identified as not being heterosexual 
with medical use had significantly greater odds 
of CUD (aOR ranging from 3.95 for mild CUD to 
13.2 for severe CUD) compared with people who 
identified as heterosexual.66

People who identified as heterosexual and used 
medical cannabis had significantly higher odds 
of mild CUD compared with people who identified 
as heterosexual (aOR, 6.69; 95% CI, 4.52 to 9.90).66 
People who identified as gay or lesbian and used 
medical cannabis also had significantly higher 
odds of mild CUD compared with people who 
identified as heterosexual (aOR, 8.83; 95% CI, 
2.39 to 32.5).66 No differences were seen for other 
groups by medical use status.66

People who identified as heterosexual and used 
medical cannabis had significantly higher odds 
of moderate CUD compared with people who 
identified as heterosexual (aOR, 6.07; 95% CI, 3.93 
to 9.37).66 People who identified as bisexual and 
used medical cannabis also had significantly 
higher odds of moderate CUD compared with 
people who identified as heterosexual (aOR, 9.86; 
95% CI, 1.99 to 48.6).66 No differences were seen 
for other groups by medical use status.66

People who identified as heterosexual and used 
medical cannabis had significantly higher odds of 
severe CUD compared with people who identified 
as heterosexual (aOR, 1.95; 95% CI, 1.04 to 3.66).66 
People who identified as bisexual and used 
medical cannabis also had significantly higher 
odds of severe CUD compared with people who 
identified as heterosexual (aOR, 16.2; 95% CI, 3.80 
to 4698.6).66 People who identified as being not 
sure about their sexuality also had significantly 
higher odds of CUD compared with people who 
identified as heterosexual (aOR, 27.0; 95% CI, 4.16 
to 175.5).66 No differences were seen for other 
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groups by medical use status.66

When analyzed by sex, although men who 
identified as bisexual had higher rates of CUD, 
there was no statistically significant difference 
in CUD prevalence between groups (3.44% 
heterosexual men vs. 4.29% heterosexual-
identified sexual minority men vs. 3.10% gay 
men vs. 9.65% bisexual men).68 In women, 
women who identified as heterosexual had a 
significantly lower prevalence of CUD than 
women who identified as not heterosexual (1.16% 
heterosexual vs. 4.53% heterosexual-identified 
sexual minority vs. 6.79% gay vs. 8.59% bisexual; 
P < .001). There were no significant differences 
in CUD prevalence between the sexual minority 
groups in women (P = .10).68

In people with prior CUD, compared with 
people who identified as heterosexual, people 
who identified as gay or lesbian or bisexual did 
not have statistically significantly different 
odds of past-year continuing or recurrent 
CUD (aOR, 0.5 gay or lesbian; 95% CI, 0.2 to 1.5; 
aOR, 0.8 bisexual; 95% CI, 0.4 to 1.6) relative to 
abstinence.30 However, people who identified as 
not sure or unknown had significantly higher 
odds, relative to abstinence (aOR, 3.3; 95% CI, 1.4 
to 8.1).30 Relative to asymptomatic use, people 
who identified as bisexual had significantly lower 
odds of past-year continuing or recurrent CUD 
(aOR, 0.2; 95% CI, 0.1 to 0.6).30 No other significant 
associations were seen.30

Exposure to Violence or Abuse

People who experienced childhood physical 
or sexual abuse had significantly higher odds 
of CUD than people who did not experience 
abuse (OR, 1.28 physical abuse; 95% CI, 1.26 
to 1.47; OR, 1.14 sexual abuse; 1.08 to 1.26).69 
However, there was no association between 
parental violence in childhood and CUD (OR, 
1.03; 95% CI, 0.94 to 1.07).69 When stratified 

by race or ethnicity and sex, men and women 
who experienced childhood physical abuse had 
significantly higher odds of CUD, as did people 
who identified as non-Hispanic White, non-
Hispanic Black, Hispanic, and Asian.69 However 
men and women who identified as American 
Indian who experienced childhood physical 
abuse did not have significantly higher odds of 
CUD.69 The association between childhood sexual 
abuse and CUD was mixed, with men and women 
having higher odds of CUD overall, but effects 
varied by race or ethnicity.69 The association 
between childhood parental violence was also 
mixed, with mostly no association; however, 
people who identified as American Indian having 
significantly higher odds of CUD.69

Other

Country of Birth
The rate of CUD in people not born in the US 
(0.86%, 95% CI 0.6 to 1.2) was significantly lower 
than that among people born in the US (2.86%, 
95% CI 2.62 to 3.13).73 no formal statistical analysis 
was reported, but the CIs for the 2 estimates do 
not overlap, suggesting a statistically significant 
difference between the groups.73

Urbanicity
Veterans with past-year use who lived in an 
urban area had similar odds of past-year CUD to 
Veterans who lived in rural areas (aOR, 1.16; 95% 
CI, 0.54 to 2.51).9 There was also no significant 
difference in the odds of CUD for Veterans with 
lifetime use (aOR, 1.23; 95% CI, 0.78 to 1.96).9

There was no significant difference in the odds 
of past-year CUD (aOR, 1.2; 95% CI, 0.92 to 1.48) 
or in lifetime CUD (aOR, 1.2; 95% CI, 0.98 to 
1.40).10 The odds remained similar, other than 
for mild lifetime CUD where people who lived 
in urban communities had significantly higher 
odds (aOR, 1.3).
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Appendix D. Summary of Findings From Other Studies

Table D1. Summary Study Characteristics from Included Studies

Study Citation Year of Data 
Collection

Population Diagnosis Main Outcomes

Agrawal et al., 
201738,75

Data from the 
COGA cohort, from 
2005 to 2017

3,277 participants 
followed up to age 
26

CUD using DSM-IV 
and DSM-5 criteria

•	 Prevalence of 
CUD

•	 Risk of CUD by 
suicidal ideation 
and pattern of 
use

Campbell et al., 
202015

Data from the 
OCHIN network 
in 2012 to 2016 
(Oregon and 
California)

101,405 adults with 
a documented CUD 
or cannabis use

Lifetime CUD 
using ICD-9 and -10 
codes

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Copeland et al., 
201740

Data from the 
Great Smoky 
Mountains Study 
from 1993 to 2015

1,420 participants 
followed up to age 
30

Past-3-month CUD 
using DSM-IV and 
DSM-5 criteria

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Foster et al., 202143 Data from 
the Michigan 
Longitudinal Study 
(years of collection 
not clear)

177 young adults 
aged 26 with 
regular cannabis 
use

CUD using DSM-IV 
criteria

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Gillespie et al., 
201218,39

Data from the 
Minnesota Twin 
Family Study (year 
of data collection 
not clear)

422 young adults 
aged 18 to 25 with 
weekly use

Current CUD using 
DSM-III-R

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Hartzler et al., 
201776

Data from the 
Center for AIDS 
Research Network 
of Integrated 
Clinical Systems 
between 2007 and 
2014

6,587 adults who 
were HIV-positive 
and with lifetime 
cannabis use

Lifetime CUD, 
criteria not 
reported

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Hill et al., 202121 Data from the 2019 
to 2020 NHRVS

4,069 Veterans (414 
with past-6-month 
use)

Past-6 months 
CUD using DSM-5 
criteria

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Hill et al., 202174 Data from the 2011 
NHRVS

3,157 Veterans (914 
with lifetime use)

Lifetime CUD 
using DSM-5 
criteria

•	 Prevalence of 
CUD
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Study Citation Year of Data 
Collection

Population Diagnosis Main Outcomes

Hoggatt et al., 
202112

Data from a 2018 
to 2019 survey of 
30 VA health care 
systems across the 
US

6,000 respondents 
(2,526 with 
lifetime use)

Past-year CUD 
using DSM-5

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Hughto et al., 
202114

Data from 
OptumLabs Data 
Warehouse for 
2017 beneficiaries 
enrolled in 
commercial 
or Medicaid 
Advantage plans

15,637 transgender 
individuals with 
at least 5 medical 
claims

CUD using ICD-9 
and 10 codes

•	 Risk by gender

Kirisci et al., 201378 Data from the 
longitudinal 
CEDAR study

242 men aged 
22 with lifetime 
cannabis use

Current CUD using 
DSM-III

•	 Prevalence of 
CUD

Lekoubou et al., 
202031

Data from the 2006 
to 2014 National 
Inpatient Sample 
database

398,936 people 
hospitalized with 
a diagnosis of 
epilepsy

CUD using ICD-
9 and 10 codes 
(combined to 
match DSM-5)

•	 Risk of CUD by a 
range of factors

Metrik et al., 
201632,77

Data from the 
Returning Vets 
Study from 2013 to 
2016

361 Veterans with 
lifetime use

CUD using DSM-IV 
criteria

•	 Prevalence of 
CUD

•	 Risk by MDD and 
PTSD status

Palmer et al., 
200916

Data from the 
Colorado Twins 
Study

813 people with 
lifetime use

CUD using DSM-IV 
criteria

•	 Prevalence of 
CUD

Schulenberg et al., 
201517

Data from the 
Monitoring the 
Future Study from 
1977 to 2014

25,536 
participants, 
followed-up to age 
35

CUD using DSM-IV 
criteria

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Sonon et al., 201613 Data from the 
Maternal Health 
Practices and Child 
Development Study 
from 2004 to 2007

590 adults aged 22; 
289 with past-year 
use

Current and 
lifetime CUD using 
DSM-IV criteria

•	 Prevalence of 
CUD

•	 Risk of CUD by a 
range of factors

Abbreviations. AUD: alcohol use disorder; COGA: Collaborative Study of the Genetics of Alcoholism; CUD: 
cannabis use disorder; DSM: Diagnostic and Statistical Manual of Mental Disorders; EHR; electronic health 
record; ICD: International Classification of Diseases; NESARC: National Epidemiologic Survey on Alcohol 
and Related Conditions; NHRVS: National Health and Resilience in Veterans Study; OUD: opioid use disorder; 
SUD: substance use disorder; VA: Veterans Affairs.

Table D1. Summary Study Characteristics from Included Studies (cont.)
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Prevalence of CUD

In this section, we focus only on prevalence 
estimates in Veterans, as a special population of 
interest. See Table D2.

Risk Factors for CUD

In this section, we include risk factors in all 
populations reported in the included studies (i.e., 
not Veteran populations alone).

Sex and Gender

Men had higher odds of past-6-month CUD, 
however the results were not statistically 
significant (OR, 1.51; 59% CI, 0.77 to 2.99).21

Adults aged 22 with CUD were significantly 
more likely to be male than adults without CUD 
(73.7% vs. 42.9%; P < .001).13 This association was 
confirmed in a path analysis.13

Table D2. Prevalence of Cannabis Use Disorder in Veterans

Study Citation
Data Source 
Year(s)

Population Prevalence Percentage 
(if applicable)

Change Over Time 
(if applicable)

Notes or 
Comments

Lifetime Cannabis Use Disorder

Hill et al., 202174

National Health 
and Resilience in 
Veterans Study 
(NHRVS)

2011

Veterans with 
lifetime use

24.4%  
(95% CI, 21.7% to 27.3%)

NA Calculated 
prevalence

Metrik et al., 202032

Veterans Health 
database

2013 to 2015

Veterans with 
lifetime use

37.1%  
(95% CI, 32.1% to 42.3%)

NA Calculated 
prevalence

Current Cannabis Use Disorder

Metrik et al., 202032

Veterans Health 
database

2013 to 2015

Veterans with 
lifetime use

14.7%  
(95% CI, 11.2% to 18.8%)

NA Calculated 
prevalence

Past-6 Month Cannabis Use Disorder

Hill et al., 202121

National Health 
and Resilience in 
Veterans Study 
(NHRVS)

2019 to 2020

Veterans with past-
6-month use

17.1%  
(95% CI, 13.6% to 21.1%)

NA Calculated 
prevalence

Abbreviations. CI: confidence interval; NA: not applicable.
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Using data from 30 VA health care systems, 
women had a significantly lower odds of CUD 
than men (aOR, 0.35; 95% CI, 0.19 to 0.63).12 Using 
claims data, cisgender women were significantly 
less likely to have CUD than people who were 
cisgender male (0.5% vs. 0.3%; P = .001).14

Men had significantly lower odds of documented 
CUD as a disorder (rather than as part of their 
social history) compared with women (aOR, 0.77; 
95% CI, 0.73 to 0.81).15 Men were significantly more 
likely to develop DSM-IV CUD (16.9% vs. 8.6%; P < 
.01) than women.16

In assessing the association between age 18 
characteristics and outcomes at age 35, men 
were significantly more likely to have CUD than 
women (RR, 2.18 of having CUD rather than 
being an abstainer; 95% CI, 1.93 to 2.47; RR, 2.09 
of having CUD than having nondisordered use; 
95% CI, 1.84 to 2.39).17 However, in multinomial 
logistic regression models, being male was no 
longer a significant predictor of CUD at age 35.19

There were higher rates of DSM-5 CUD in men 
compared with women (23.2% vs. 12.3% Non-
American Indians; 28.4% vs. 11.5% American 
Indians; P = .002).40 Similarly, men had higher 
rates of DSM-IV abuse or dependence with women 
(28.5% vs. 12.1% in Non-American Indians; 25.7% 
vs. 16.3% American Indians; P < .001).40

Logistic regression in a longitudinal study of 
693 children of fathers with a lifetime SUD 
demonstrated that the development of CUD was 
associated with being male (Wald, 12.0; P = .001).20

In the Minnesota Twins Study, young men were 
found to have a greater latent liability toward 
expressing CUD than young women.18

Hospitalized women with epilepsy had 
significantly lower odds of CUD than 
hospitalized men with epilepsy (aOR, 0.49; 95% 
CI, 0.46 to 0.51).31

Men who were HIV-positive had significantly 
higher odds of lifetime CUD than women who 
were HIV-positive (aOR, 4.64; 95% CI, 2.75 to 7.84).76

People who were transfeminine were significantly 
more likely to have CUD than people who were 
transmasculine (2.3% vs. 0.8%; P < .001).14

Race or Ethnicity

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 (OR, 3.26; 95% CI, 1.85 
to 5.75).21 There was no difference in odds for 
Veterans who identified as Hispanic or as other.21

Using data from 30 VA health care systems, 
people who identified as Black had significantly 
higher odds of CUD compared with people who 
identified as White (aOR, 1.55; 95% CI, 1.09 to 
2.20).12 People who identified as multirace also 
had significantly higher odds of CUD (aOR, 2.34; 
95% CI, 1.30 to 4.22).12 However, there was no 
significant differences for people who identified 
as Hispanic or as other.12

When compared with people who identified as 
Hispanic, people who identified as non-Hispanic 
White, non-Hispanic Black, non-Hispanic other 
or unknown had significantly lower odds of 
documented CUD (aOR, 0.57 non-Hispanic White; 
95% CI, 0.52 to 0.63; aOR, 0.56 non-Hispanic Black; 
95% CI, 0.49 to 0.64; aOR, 0.77 non-Hispanic Other; 
95% CI, 0.69 to 0.86; aOR, 0.67 unknown; 95% CI, 
0.59 to 0.76).15

In the Great Smoky Mountains Study, people 
who identified as American Indians had similar 
rates of CUD (DSM-IV and DSM-5) as people 
who identified as non-American Indian.40 Being 
African American, age 18, was a significant 
predictor of CUD at age 35 (RR, 1.56 of having 
CUD rather than being an abstainer; 95% CI, 
1.24 to 1.97; RR, 1.48 of having CUD than having 
nondisordered use; 95% CI, 1.15 to 1.91).17 
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Identifying as Hispanic or other race or ethnicity 
at age 18 was not a significant predictor of CUD 
at age 35.17 However, in multinomial logistic 
regression models, being African American was 
no longer a significant predictor of CUD at age 35.19

Logistic regression in a longitudinal study of 
693 children of fathers with a lifetime SUD 
demonstrated that the development of CUD was 
associated with identifying as African American 
(Wald, 14.2; P = .00).20

Hospitalized people with epilepsy who identified 
as Black had significantly higher odds of CUD 
than hospitalized people with epilepsy who 
identified as White (aOR, 1.71; 95% CI, 1.63 to 
1.81).31 Hospitalized people with epilepsy who 
identified as Hispanic had significantly lower odds 
of CUD than hospitalized people with epilepsy 
who identified as White (aOR, 0.90; 95% CI, 0.83 
to 0.97).31 There was no difference between 
hospitalized people with epilepsy who identified 
as other compared with people who identified as 
White (aOR, 0.91; 95% CI, 0.81 to 1.02).31

When compared with people with HIV who 
identified as ‘other’ race or ethnicity, people with 
HIV who identified as non-Hispanic White, non-
Hispanic Black, or Hispanic had similar odds of 
lifetime CUD.76

Age

Younger Veterans had significantly higher odds of 
past-6 month CUD compared with older Veterans, 
aged 65 and older (OR, 4.11 ages 18 to 44; 95% CI, 
1.77 to 9.57; OR, 3.25 ages 45 to 64; 95% CI, 1.52 to 
6.92).21 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.32

Older people had significantly lower odds of CUD 
than people aged 18 to 34 (aORs ranged from 0.66 
in people aged 35 to 49 to 0.02 in people aged 75 
and older).12

Older people had significantly higher odds of 
documented CUD compared with younger people 
aged 18 to 24 (aOR, 1.37 ages 25 to 34; 95% CI, 1.26 
to 1.48; aOR, 1.60 ages 35 to 44; 95% CI, 1.46 to 
1.75; aOR, 1.77 ages 45 to 54; 95% CI, 1.60 to 1.96; 
aOR, 2.00 ages 55 to 64; 95% CI, 1.79 to 2.23; aOR, 
3.95 ages 65 and older; 95% CI, 3.45 to 4.52).15

In hospitalized people with epilepsy, older people 
had significantly lower odds of CUD compared 
with hospitalized younger people aged 18 to 44 
(aOR, 0.42 age 45 to 64; 94% CI, 0.40 to 0.44; aOR, 
0.10 age 65 to 84; 95% CI, 0.09 to 0.12; aOR, 0.08 
age 85 and older; 95% CI, 0.00 to 0.02).31

In people with HIV, younger people had 
significantly higher odds of lifetime CUD than 
older people aged 50 and above (aOR, 3.54 ages 
18 to 29; 95% CI, 2.02 to 6.22; aOR, 1.74 ages 30 to 
39; 95% CI, 1.09 to 2.78).76 However, people aged 
40 to 49 had similar odds of lifetime CUD to 
people aged 50 and older (aOR, 1.18; 95% CI, 0.78 
to 1.80).76

Frequency of Cannabis Use

People with very high frequency initial use that 
continued to escalate and people with escalating 
use (although at a less steep level) were more 
likely to develop CUD than people who used 
infrequently or never used.38

In the Minnesota Twins Study, young adults 
who used cannabis and who also had CUD were 
significantly more likely to have higher numbers 
of lifetime cannabis uses than young adults who 
used cannabis who did not have CUD (P < .001).39

Age at First Cannabis Use

In the Great Smoky Mountains Study, people who 
met criteria for DSM-5 CUD initiated cannabis use 
younger than those who did not meet the full CUD 
criteria (median 13.3 vs. 15.5 years, P < .001).40 

In the Maternal Health Practices and Child 
Development Study (MHPCDS), adults with CUD 
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at age 22 were significantly more likely to have 
started using at an younger age (before age 16, 
81.2% vs 45.7%; between 16 and 22, 18.8% vs. 
33.9%; P < .001).13 This association was confirmed 
in a path analysis.13

Young people who used cannabis at least 1 time 
at around age 14 were significantly more likely 
have CUD at around age 19 than people who did 
not use cannabis (aOR, 6.03; 95% CI, 3.18 to 11.43); 
this association remained significant when 
adjusted for other substance patterns at age 14.16

In assessing the association between age 
18 characteristics and outcomes at age 35, 
people with any past-year use at age 18 were 
significantly more likely to have CUD at age 35 
(RR, 4.52 of having CUD rather than being an 
abstainer; 95% CI, 3.92 to 5.22; RR, 1.46 of having 
CUD than having nondisordered use; 95% CI, 
1.26 to 1.69).17 However, in multinomial logistic 
regression models, greater use at age 18 was no 
longer a significant predictor of CUD at age 35.19

In a longitudinal study, men who used cannabis 
at age 19 had had significantly higher odds of 
CUD at age 22 (OR, 3.8; P < .05).80

Use of Other Substances

Alcohol 
In the Minnesota Twins Study, there was no 
significant difference in the number of alcohol 
drinks between young adults who used cannabis 
and who also had CUD and those without.39 
However, young adults who used cannabis 
and who also had CUD were significantly more 
likely to have higher numbers of drinks in a 
24-hour period (P < .01).39 Young adults who used 
cannabis regularly and who had CUD or did 
not have CUD did not differ significantly in the 
maximum number of drinks in a 24-hour period 
at age 18 to 25.43

Young people who used alcohol at least 1 time 
at around age 14 were significantly more like 

have CUD at around age 19 than people who 
did not use alcohol (aOR, 3.34; 95% CI, 1.77 to 
6.28); however, this association was no longer 
significant when adjusted for other substance 
patterns at age 14.16 In assessing the association 
between age 18 characteristics and outcomes at 
age 35, any binge drinking in the past 2 weeks at 
age 18 was not a significant predictor of CUD at 
age 35.17

Young adults who used regularly and who had 
CUD were significantly more likely to have 
AUD at age 18 to 25 than young adults who used 
regularly who did not have CUD (P < .001).43 In 
the Minnesota Twins Study, young adults who 
used cannabis and who also had CUD were 
significantly more likely to have AUD than young 
adults who used cannabis and who did not have 
CUD (P < .001).39

Young people who had AUD at around age 14 were 
significantly more likely to have CUD at around 
age 19 than people who did not have AUD (aOR, 
12.56; 95% CI, 5.39 to 29.29); this association 
remained significant when adjusted for other 
substance patterns at age 14.16 When compared 
with people who had tried alcohol at least once at 
around age 14, people with AUD had significantly 
higher odds of CUD (aOR, 5.32; 95% CI, 1.97 to 
14.31); however, this association did not remain 
significant when adjusted for other substance 
patterns at age 14.16

Veterans with current AUD had significantly 
higher odds of past-6 months CUD compared with 
Veterans with no current AUD (OR, 2.62; 95% CI, 
1.58 to 4.35).21

People with documented AUD had significantly 
higher odds of documented CUD compared with 
people without AUD (aOR, 1.47; 95% CI, 1.37  
to 1.59).15

Hospitalized people with epilepsy and AUD had 
significantly lower odds of CUD compared with 
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hospitalized people with epilepsy but not AUD 
(OR, 0.78; 95% CI, 0.63 to 0.95).31

Nicotine 
Young adults who used regularly and who 
had CUD were significantly more likely to use 
cigarettes at age 18 to 25 than young adults who 
used regularly who did not have CUD (P < .01).43

People documented as smokers had significantly 
lower odds of documented CUD compared with 
people not documented as smokers (aOR, 0.69; 
95% CI, 0.65 to 0.73).15

Young people who used tobacco at least 1 time at 
around age 14 were significantly more like have 
CUD at around age 19 than people who did not 
use tobacco (aOR, 4.83; 95% CI, 2.92 to 8.00); this 
association remained significant when adjusted 
for other substance patterns at age 14.16

In assessing the association between age 18 
characteristics and outcomes at age 35, any 30-
day cigarette use at age 18 was not a significant 
predictor of CUD at age 35.17

Young adults who used regularly and who had 
CUD were significantly more likely to have 
nicotine dependence at age 18 to 25 than young 
adults who used regularly and who did not have 
CUD (P < .001).43

In the Minnesota Twins Study, young adults 
who used cannabis and who also had CUD 
were significantly more likely to have nicotine 
dependence than young adults who used 
cannabis and who did not have CUD (P < .001).39

Young people who had tobacco use disorder at 
around age 14 were significantly more like have 
CUD at around age 19 than people who did not 
have tobacco use disorder (aOR, 16.27; 95% CI, 6.03 
to 43.89); this association remained significant 
when adjusted for other substance patterns at age 
14.16 When compared with people who had tried 
tobacco at least once at around age 14, people with 

tobacco use disorder had similar odds of CUD at 
age 19 (aOR, 5.32; 95% CI, 1.97 to 14.31).16

Hospitalized people with epilepsy and tobacco 
use disorder had significantly higher odds of CUD 
compared with hospitalized people with epilepsy 
but not tobacco use disorder (OR, 3.80; 95% CI, 
3.64 to 3.98).31

Drugs Other Than Cannabis
Young adults who used regularly and who had 
CUD were significantly more likely to use other 
drugs and to have another SUD at ages 18 to 25 
than young adults who used regularly and who 
did not have CUD (P < .001).43

In the Minnesota Twins Study, young adults 
who used cannabis and who also had CUD were 
significantly more likely to have tried more drugs 
and to have illicit drug use disorder than young 
adults who used cannabis and who did not have 
CUD (P < .001).39

People with another documented SUD had 
significantly higher odds of documented 
CUD compared with people without another 
documented SUD (aOR, 1.33; 95% CI, 1.25 to 1.42).15

In a longitudinal study following sons of fathers 
with or without a lifetime SUD, men who used 
illegal drugs at age 19 had had significantly 
higher odds of CUD at age 22 (P < .001).45

Opioids
People with documented OUD had significantly 
higher odds of documented CUD compared with 
people without OUD (aOR, 1.59; 95% CI, 1.48 to 1.71).15

Comorbidities

Overall Health
There was no difference in the number of 
illnesses experienced at ages 18 to 25 by young 
adults who used regularly and who had CUD 
compared with adults who used regularly and 
who did not have CUD.43
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Hospitalized people with epilepsy with higher 
scores on the Charlson Comorbidity Index had 
significantly lower odds of CUD than hospitalized 
people with lower scores (aOR, 0.86; 95% CI, 0.84 
to 0.88).31

Medical Conditions
Veterans with more medical conditions had 
significantly lower odds of past-6 month CUD (OR, 
0.81; 95% CI, 0.70 to 0.93).21 However, Veterans 
with more somatic symptoms had significantly 
higher odds of past-6 month CUD (OR, 1.12; 95% 
CI, 1.04 to 1.20).21

Disability
Veterans with any disability had significantly 
higher odds of past-6 months CUD compared with 
Veterans with no disability (OR, 2.43; 95% CI, 1.40 
to 4.01).21

Obesity
Being overweight or obese at age 35 was not a 
significant predictor of CUD at age 35.17

Depression
Young adults who used regularly and who had 
CUD were significantly more likely to have 
experienced depression at 18 to 25 than young 
adults who used regularly and who did not have 
CUD (P < .001).43 

In the Minnesota Twins Study, there was no 
significant difference in the rate of depression 
between young adults who used cannabis and who 
also had CUD and those who did not have CUD.39

Veterans with current MDD had significantly 
higher odds of past-6 months CUD compared with 
Veterans with no current MDD (OR, 1.18; 95% 
CI, 1.07 to 1.30).21 In an older study of returning 
Veterans, Veterans with MDD had significantly 
higher odds of CUD than those without MDD (4.40; 
P < .001).77 Longitudinal data also showed that 
baseline depression was significantly associated 
with CUD at the 12-month follow-up assessment.32

People with documented depression had 
significantly higher odds of documented CUD 
compared with people without depression (aOR, 
1.08; 95% CI, 1.04 to 1.13).15 When the interaction 
between sex and depression was modelled, 
women with depression no longer had an 
increased odds of CUD compared with women 
without depression (aOR, 1.01; 0.96 to 1.07).15 
However, the odds remained significantly higher 
for men with depression (aOR, 1.15; 95% CI, 1.09 
to 1.22).15

Hospitalized people with epilepsy and depression 
had significantly higher odds of CUD compared 
with hospitalized people with epilepsy but not 
depression (OR, 1.07; 95% CI, 1.01 to 1.13).31

Anxiety
There was no difference in levels of anxiety 
experienced at ages 18 to 25 by young adults who 
used regularly and who had CUD compared with 
young adults who used regularly and who did 
not have CUD.43 However, young adults who used 
regularly and who had CUD were significantly 
more likely to have experienced panic disorder 
at 18 to 25 than young adults who used regularly 
and who did not have CUD (P < .001).43 

In the Minnesota Twins Study, there was no 
significant difference in the number of anxiety 
disorder symptoms between young adults who 
used cannabis and who also had CUD and those 
who did not have CUD.39

Veterans with and without GAD had higher, but 
not statistically significantly different odds of 
past-6-month CUD (OR, 1.68; 95% CI, 0.86 to 3.37).21

People with documented anxiety had 
significantly higher odds of documented CUD 
compared with people without anxiety (aOR, 
1.16; 95% CI, 1.11 to 1.21).15 The increased odds 
remained significant after accounting for the 
interaction between sex and anxiety.15
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Hospitalized people with epilepsy and anxiety 
had similar odds of CUD to hospitalized people 
with epilepsy but not anxiety (OR, 1.14; 95% CI, 
0.98 to 1.31).31 

Hospitalized people with epilepsy and obsessive 
compulsive disorder (OCD) had lower, but not 
statistically significantly different odds of CUD 
to hospitalized people with epilepsy but not OCD 
(OR, 0.75; 95% CI, 0.51 to 1.10).31

Other Psychiatric Disorders
Young adults who used regularly and who had 
CUD were significantly more likely to have 
experienced antisocial personality disorder at 18 
to 25 than young adults who used regularly and 
who did not have CUD (P < .001).43

In the Minnesota Twins Study, young adults 
who used cannabis and who also had CUD were 
significantly more likely to have adult antisocial 
behavior than young adults who used cannabis 
but did not have CUD (P < .001).39

People with documented bipolar disorder or 
schizophrenia had significantly higher odds of 
documented CUD compared with people without 
bipolar disorder or schizophrenia (aOR, 1.16 
bipolar disorder; 95% CI, 1.10 to 1.23; aOR, 1.62 
schizophrenia; 95% CI, 1.48 to 1.78).15

Hospitalized people with epilepsy and bipolar 
disorder had significantly higher odds of 
CUD compared with hospitalized people with 
epilepsy but not bipolar disorder (OR, 1.45; 95% 
CI, 1.20 to 1.76).31

PTSD
Veterans with PTSD had lower odds of past-
6 month CUD, however the result was not 
statistically significant (OR, 0.70; 95% CI, 0.34 to 
1.44).21 In an older study of returning Veterans, 
Veterans with PTSD had significantly higher odds 
of CUD than those without PTSD (4.73; P < .001).77 
Longitudinal data also showed that baseline 

PTSD was significantly associated with CUD at the 
12-month follow-up assessment.32

People with documented PTSD had similar odds 
of documented CUD to people without PTSD (aOR, 
1.00; 95% CI, 0.94 to 1.08).15

Hospitalized people with epilepsy and PTSD had 
similar odds of CUD to hospitalized people with 
epilepsy but not PTSD (OR, 1.13; 95% CI, 0.99  
to 1.31).31

Logistic regression in a longitudinal study of 
693 children of fathers with a lifetime SUD 
demonstrated that the development of CUD was 
associated with PTSD (Wald, 12.7; P = .00).20

Suicidal Ideation and Attempts
Veterans with and without current suicidal 
ideation had similar odds of past-6-month CUD 
(OR, 1.68; 95% CI, 0.89 to 3.15).21

Young adults with a history of suicidal ideation 
had a significantly higher odds of lifetime CUD 
(aOR, 3.25 adjusted for sex, race, and age; 95% CI, 
2.67 to 3.96; aOR, 2.22 adjusted for all covariates; 
95% CI, 1.74 to 2.82).75 A similar increase was also 
seen for people with a history of suicide attempts 
(aOR, 2.50 adjusted for sex, race, and age; 95% CI, 
1.79 to 3.49; aOR, 1.47 adjusted for all covariates; 
95% CI, 1.02 to 2.13).75 

When temporality was taken into account 
(i.e., ideation or attempt preceded the onset of 
dependence), suicide attempt but not suicidal 
ideation continued to be significantly associated 
with the onset of CUD.75 Men, however, with 
suicidal ideation and suicide attempts continued 
to have increased odds of developing CUD.75

Adverse Life Events
Veterans with more cumulative lifetime traumas 
had marginally lower odds of past-6-month 
CUD (OR, 0.97; 95% CI, 0.94 to 1.00).21 However, 
Veterans with more ACEs had significantly higher 
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odds of past-6-month CUD (OR, 1.18; 95% CI, 1.07 
to 1.30).21

Insomnia
The odds of past-6-month CUD in Veterans was 
not associated with insomnia severity (OR, 1.01; 
95% CI, 0.97 to 1.05).21

Having trouble sleeping was not a significant 
predictor of CUD at age 35.17

Health Care Resource Use

Young adults who regularly used cannabis and 
who also had CUD visited the doctor significantly 
more at age 18 to 25 than young adults who 
regularly used cannabis and who did not have 
CUD (P < .01).43 There was no difference in the 
number of dental visits or dental cleanings at 
age 18 to 25 by young adults who regularly used 
cannabis with or without CUD.43

Visiting the doctor for injuries at age 35 was not a 
significant predictor of CUD at age 35.17

Other

Combat Veteran Status
Combat Veterans and noncombat Veterans had 
similar odds of past-6-month CUD (OR, 1.03; 95% 

CI, 0.61 to 1.73).21

Childhood and Adolescent Characteristics
In the Michigan Longitudinal Study, compared 
with people who used regularly and who did 
not have CUD, young adults with CUD were 
significantly more likely to have experienced 
postnatal or birth problems, depression or 
anxiety at ages 3 to 5, or attention deficit 
hyperactivity disorder (inattentive type) at ages 
9 to 11 (all P < .05).43 No other biopsychosocial 
characteristics were associated with CUD in 
people who used cannabis regularly.43

Physical Activity
Exercising vigorously at age 35 was not a 
significant predictor of CUD at age 35.17

Time to Cannabis Use Disorder
In a longitudinal study following 590 children, 
the median time to progression to dependence 
(CUD) from first use was 24 months.82

Gateway Drug Sequence
The order of use (cannabis before licit drugs or 
cannabis after licit drugs) was not significantly 
associated with the development of CUD in men 
aged 22.79,81
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Appendix E. Full Evidence 
Tables
See attachment for detailed study characteristics 
and results for included studies.
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