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Abstract

Purpose of Review Veterans are a large population that is disproportionately affected by various physical and mental health
conditions. The primary aim of this review is to provide a concise overview of recent literature on the prevalence of cannabis
use and cannabis use disorder (CUD) among US veterans, and associations with mental and physical health conditions. We
also addressed gaps in the literature by investigating associations between CUD and mental and physical health conditions
in 2019 data from the Veterans Health Administration (VHA; N=5,657,277).

Recent Findings In total, 25 studies were reviewed. In 2019, the prevalence of Veteran cannabis use ranged from 11.9-18.7%.
Cannabis use and CUD were associated with bipolar disorders, psychotic disorders, suicidality, pain conditions, and other
substance use, but less consistently associated with depressive disorders, anxiety disorders, and posttraumatic stress disorder.
Analyses of 2019 VHA data indicated that CUD was strongly associated with a broad array of physical and mental health
conditions and mortality.

Summary Cannabis use and CUD are prevalent and highly comorbid with other conditions among US veterans. Harm reduc-
tion methods tailored to these populations are needed.

Keywords Cannabis - Cannabis use disorder - Veterans - Veterans Health Administration - Mental health - Pain

Introduction

Cannabis is one of the most widely-used psychoactive sub-
stances [1, 2], and approximately one-third of regular users
develop cannabis use disorder (CUD) [3]. Since 1996, many
states have legalized medical and recreational cannabis use,
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the THC potency of cannabis products has increased sub-
stantially, and the prevalence of cannabis use and CUD has
risen [3, 4].

Although cannabis is increasingly perceived as a safe
substance [5], its use is associated with many adverse con-
sequences [6, 7], e.g., falls [8], injuries, emergency depart-
ment visits [9], and physical [10] and mental health condi-
tions [7]. Compared to the general population, veterans have
higher general morbidity [11], including conditions such as
chronic pain and posttraumatic stress disorder (PTSD) that
are associated with medical and non-medical cannabis use
[12]. Consequently, understanding the differences in physi-
cal and mental health conditions between veterans who use
cannabis or have CUD and those who do not is an important
public health priority.
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A previous review [12] found that veterans with canna-
bis use or CUD were more likely than veterans without to
have psychiatric disorders, more severe symptoms, poorer
functioning, and use other substances or have other sub-
stance use disorders (SUD). This review provided important
information, but studies used a wide variety of methods and
measures, and left gaps in some areas, e.g., relationships
of CUD to painful medical conditions and mortality. Since
then, additional studies were published. We therefore had
two aims in this report. The first was to conduct an updated
review to expand and update findings from the previous
review [12] and identify emerging inconsistencies and
continuing gaps in knowledge. The second was to address
some of the gaps with new analyses using electronic health
record (EHR) data from veterans receiving care within the
Veterans Health Administration (VHA) in 2019. These
analyses examined a range of conditions previously associ-
ated with CUD, but using consistent methodology across
all conditions.

Methods
Review Strategy

Our review complies with the Preferred Reporting Items for
Reviews and Meta-analyses (PRISMA) [13]. We searched
PubMed, EMBASE, Google Scholar, and Web of Science
for peer-reviewed studies using these search terms: (veteran
OR veteran health) AND (cannabis OR marijuana) AND

(psychiatric disorder OR mental health OR psychopathology
OR pain OR mortality). The previous review [12] included
publications through December 2019. We therefore included
publications from January 2020 through August 2022.
Titles and abstracts from the searches were screened by two
reviewers for suitability for full-text review and inclusion
(OL and DS) (Fig. 1). Additional inclusion criteria were (a)
study used US data; (b) available in English; (c) cannabis
use or CUD was an independent or dependent variable; (d)
psychiatric disorders (i.e., depressive, anxiety, PTSD, bipo-
lar, psychotic spectrum), suicidality (ideations or attempts),
pain conditions, or other substance use/SUD were inde-
pendent or dependent variables; and (e) sample of veterans.
Included studies are shown in Table 1.

New Analyses
Sample and Procedures

EHR data from 1/1/2019 to 12/31/2019 were extracted from
the VHA Corporate Data Warehouse, a repository contain-
ing patient-level data for care received at VHA facilities or
paid for by VHA. Veterans with > 1 primary care, emergency
department, and/or mental health outpatient visit at a VHA
facility in 2019 were identified. Veterans were excluded if
they received hospice/palliative care (n = 80,440) or resided
outside the 50 US states or Washington DC (n = 54,840) for
a final sample size of N=5,657,277. The study was approved
by Institutional Review Boards at the VHA Puget Sound,

Fig.1 Preferred Reporting
Items for Systematic Review
and Meta-analyses (PRISMA)
study flow diagram

(n=25)

Records identified through
database searching (n=112)

Records screened after
duplicates removed (n=101)

Full text articles assessed for
eligibility (n=41)

Studies included in review

Records excluded (n=60):

1. Veteran samples not included (n=12)

2. Mental or physical health conditions were

not included (n=27)

4. Only Non-U.S. veteran samples included

» (N=4)
5. Older publications or publications
included in Turna and MacKillup review
(n=17)

Records excluded (n=16):

1. Mental or physical health conditions were
not used in models as an independent
and/or dependent variable (n=9)

2. Estimates of relevant comparisons not
fully reported or no comparison performed
(n=7)
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New York Harbor Healthcare Systems, and New York State
Psychiatric Institute.

Measures

Diagnoses of psychiatric and substance use disorders and
chronic pain were based on ICD-10-CM diagnoses (Supple-
mentary Table 1) made by providers during a 2019 encoun-
ter at a VHA facility or at a community care visit covered by
the VHA. Diagnoses excluded remission codes.

Cannabis Use Disorder ICD-10-CM codes for abuse
(F12.1X) and dependence (F12.2X) were combined to form
a CUD variable.

Psychiatric and Other Substance Use Disorders These
included bipolar, depressive, psychotic, generalized/other
anxiety, panic, PTSD, and phobias. SUD diagnoses included
alcohol, nicotine, opioids, cocaine, stimulants, sedatives, and
other drugs.

Chronic Pain Medical conditions associated with chronic
pain (Supplementary Table 1) were identified using Mayhew
et al.’s ICD-10-CM classification system [14]. A dichoto-
mous variable was created indicating any chronic pain
condition, and a categorical variable indicating 0, 1, or>2
chronic pain conditions, to assess the effect of multiple con-
ditions [15].

Elevated Suicide Risk Defined as any of the following: sui-
cide attempt diagnosis, a patient suicide high-risk flag in the
EHR, or suicide risk assessment note completed [16].

Mortality Coded positive for those with dates of death in
2019, obtained from the VHA Vital Status File, which com-
bines VHA and non-VHA (Medicare, Social Security) death
data for veterans seen in VHA.

Demographic Characteristics (Table 2) These included age,
sex, race, ethnicity, marital status, initial service period,
unstable housing status, urbanicity, and 2019 cannabis state
law status based on last recorded residence.

Statistical Analysis

First, unadjusted chi-square tests of independence were run
for categorical sociodemographic variables and ¢-tests for
comparison of means were run for a continuous age vari-
able to examine whether there were any overall differences
detected between veterans with and without CUD. Second,
logistic regression models examined the association of CUD
(predictor) with each diagnosis (outcomes), adjusted for sex,
age, race, and ethnicity. The predictive margins from each

@ Springer

model were used to estimate the prevalence of the outcome
among veterans with and without CUD. Adjusted odds ratios
(aOR) from each model are reported.

Results
Characteristics of the Literature

We reviewed 25 studies (Fig. 1, Table 1); 20 were cross-
sectional and 5 were longitudinal. Samples included (1)
respondents of nationally representative US surveys of the
general population (n=4) and veterans (n=4), (2) veterans
receiving care at a VHA facility or recruited for a VHA study
(n=11), (3) veterans recruited through non-VHA healthcare
settings or online (n=6). All samples were predominantly
male (77-96%). Cannabis use measures were included in
20 studies, 10 studies included CUD measures, and 5 stud-
ies included both. Psychiatric disorders were included in 19
studies, pain in 4 studies, and other substance use or SUD
in 23 studies. A variety of measures of all these conditions
were used across the studies. No study assessed mortality.

Prevalence of Cannabis Use and/or CUD Among
Veterans

A study of the veteran subsample of a 2012-2013 survey of
the US adult general population showed a past-year preva-
lence of 7.3 and 1.8% for cannabis use and CUD, respec-
tively [17]. A 2019 study of a nationally representative
sample of US veterans showed prevalences of past 6-month
cannabis use and CUD as 11.9 and 2.7%, respectively [18].
Among veterans receiving primary care within VHA facili-
ties between 2012 and 2014, the prevalence of past-year
cannabis use was 18.7% [19]. Finally, among 6000 veterans
recruited from 30 VHA healthcare facilities in 2018-2019,
rates of past-year cannabis misuse (defined as using can-
nabis to get high, to get a buzz, to feel elated, or to change
a mood), and past 3-month daily use were 11.5 and 4.5%,
respectively [20]. For context, note that the overall past-
year prevalence of cannabis use and CUD in US adults in
2012-2013 was 9.5 and 2.9%, respectively[3], and a 2019
survey of US adults showed that 12.9% of adults had past-
year cannabis use [21]. Thus, recent rates of cannabis use
and CUD in Veterans were generally within the range seen
in the adult general population.

Depressive Disorders

In the prior review [12], heavy cannabis use was consist-
ently associated with increased risk of depression, as also
found in reviews of non-veteran studies [22]. We found 13
additional studies of cannabis use or CUD and depression
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Table 2 Demographic characteristics of veterans in 2019 VHA EMR data

Overall No CUD CUD Difference test
(N=5,657,277) (n=5,548,674) (n=108,603)
% SE % SE % SE
Cannabis use disorder 1.92  0.01 - - - - -
Continuous age (mean) 61.92 0.01 62.15 0.01 5036  0.04 1 (114,206)=262.34*
Sex
Female 924  0.01 9.24 0.01 8.97 0.09 X% (1)=9.25
Male 90.76  0.01 90.76  0.01 91.03  0.09
Race and ethnicity X% (4)=13,682.14*
Non-Hispanic White 70.33  0.02 70.60  0.02 56.80  0.15
Non-Hispanic Black 1798  0.02 17.72  0.02 31.14  0.14
Hispanic/Latino 6.05 0.01 6.04 0.01 6.74 0.08
Other/multiple race and ethnicity 332  0.01 332 0.01 332 0.05
Unknown 231  0.01 2.32 0.01 2.00 0.04
Marital status X2 (4)=41,618.96*
Married 55.13  0.02 55.65 0.02 28.51  0.14
Divorced/separated 2482  0.02 24.50  0.02 41.13  0.15
Never married 14.11  0.01 13.85  0.01 27.41 0.14
Widowed 447 0.01 4.51 0.01 2.26 0.05
Unknown 147  0.01 1.49 0.01 0.69 0.03
Initial period of service X2 (5)=48,724.17*
Pre-Vietnam 13.53  0.01 13.78  0.01 0.58 0.02
Vietnam 38.19  0.02 38.50 0.02 22.14  0.13
Post-Vietnam 14.32  0.01 14.12  0.01 2448  0.13
Persian Gulf 14.84  0.01 14.83  0.02 1552 0.11
OIF/OEF/OND 18.95  0.02 18.59  0.02 37.19  0.15
Unknown 0.17  0.00 0.17 0.00 0.09 0.01
Unstable housing status 4.17 0.01 3.67 0.01 29.60 0.14 X2 (1)=179,251.00*
Urbanicity X% (2)=3307.92%
Urban 65.18  0.02 65.02  0.02 73.31  0.13
Rural 30.86  0.02 3099  0.02 24.19  0.13
Highly rural 396 0.01 3.99 0.01 2.50 0.05
Cannabis state law status X2 (2)=17.66
No state cannabis legalization 3743  0.02 3743  0.02 37.12  0.15
State legalization of medical cannabis use 40.02  0.02 40.02  0.02 40.02  0.15
only
State legalization of recreational cannabis 2255  0.02 22.55 0.02 2287 0.13

use only

Difference test degrees of freedom appear in parentheses; * =p <.0001

OIF/OEF/OND Operation Iraqi Freedom/Operation Enduring Freedom/Operation New Dawn

among veterans (Table 1). Regarding cannabis use, 5 stud-
ies showed a positive association with depressive disorders.
These included a study of the Veteran subset in a 2012-2013
nationally representative adult survey showing that any life-
time mood disorder (including depressive and bipolar disor-
ders) was associated with lifetime cannabis use (aOR =2.90)
[17], and also two surveys of nationally representative vet-
eran samples showing that MDD was associated with any
cannabis use (compared to no cannabis use; aOR =1.65)

and frequent use (compared to no use; aOR =3.48) [23, 24].
Additionally, a study of VHA EHR data showed that veteran
cannabis users with comorbid PTSD were more likely to be
diagnosed with depressive disorders than non-users [25].
A longitudinal study of an online-recruited veteran sample
showed that cannabis use predicted more severe symptoms
of depression over a 6-month period [26]. Regarding CUD,
4 studies showed positive associations with MDD, includ-
ing the 2012-2013 study of the veteran subset of the U.S.
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adult sample (aOR =4.37) [17] and three surveys of nation-
ally representative veteran samples (aOR range =2.76-2.79)
[18, 23, 24]. In contrast, 4 studies did not show significant
associations of cannabis use and/or CUD with depression.
Such differences may stem from variations in methodolo-
gies, sample designs and characteristics, timeframes and
measures used to assess cannabis use/CUD. For example,
one of these 4 studies used any frequency of cannabis use as
a measurement of use [18], whereas another study [23], uti-
lizing a slightly different subsample from the same dataset,
showed significant associations with depressive disorders
utilizing greater than weekly cannabis use as a measurement
of use. In another example, two studies showed no signifi-
cant associations between CUD and depression variables,
one a cross-sectional study [27] and the other a longitudi-
nal study [28] utilizing, in part, VA data. However, these
studies used subsamples of Iraq/Afghanistan era veterans
as opposed to other VA studies (including the sample we
analyzed in this report) that showed significant associations
with depressive disorders in samples that were not focused
on a specific era of service.

Anxiety Disorders

Although a large literature addresses the relationship of can-
nabis use/CUD to anxiety disorders in the general population
[29, 30], only 2 empirical studies used Veteran samples [31,
32] at the time of the previous review [12]. However, in
both studies, anxiety disorder measures were included only
as mediating variables. Since the prior review, 9 additional
studies were published focused on relationships of cannabis
use or CUD to anxiety disorders, with one of these reporting
only descriptive results [33]. Six studies showed associa-
tions of cannabis use or CUD with anxiety disorders. For
example, a cross-sectional nationally representative study
of US adults showed that veterans with any anxiety disorder
(e.g., panic disorder, generalized anxiety disorder [GAD])
were more likely to use cannabis than those without anxiety
disorders (aOR =2.27) [17]. Two additional cross-sectional
studies, both relying on a representative sample of US vet-
erans, showed that GAD was associated with cannabis use
in a dose-dependent manner in veterans with underlying
PTSD (frequent cannabis use vs. no use: aOR=3.81) [23]
as well as with CUD in all veterans (aOR range=2.75) [24].
Two studies [34, 35], relying on online samples of veter-
ans showed longitudinal associations of cannabis use/CUD
to GAD. In contrast, two studies did not show significant
associations between cannabis use and anxiety disorder,
including a cross-sectional study [18] of past 6-month can-
nabis use and current GAD among a national sample of US
veterans, and a longitudinal study [28] showing that veterans
with prior CUD at baseline had greater rates of GAD than
others, but longitudinally, GAD trajectories did not differ
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significantly between those with and without CUD. While
the recent literature has begun to report on relationships of
cannabis use/CUD to anxiety disorders among veterans, with
some, but not all, studies indicating significant positive asso-
ciations, more studies that focus on anxiety disorders among
cannabis using veterans are needed. The additional analyses
provided herein aim to expand the literature.

Posttraumatic Stress Disorder

Among veterans, PTSD has been strongly associated with
cannabis use, as shown by many studies included in the
previous review [12]. Since January 2020, 15 additional
studies were published focused on relationships of canna-
bis use or CUD to PTSD. Seven studies showed associa-
tions of cannabis use or CUD with PTSD. For example, a
cross-sectional study that used a nationally representative
sample of adults (veterans and non-veterans) [17] showed
that lifetime cannabis use and CUD were significantly
associated with lifetime PTSD. Four cross-sectional stud-
ies [18, 23, 24, 36] of nationally representative samples
of veterans indicated significant associations between can-
nabis use/CUD and PTSD; one of these studies reported
that the prevalence of past-month PTSD among those with
CUD was 12.6%, compared to 7.2% among those without
CUD (p<0.001) [24]. Two additional cross-sectional stud-
ies using samples of VHA patients indicated significant
associations between cannabis use/CUD and PTSD [25,
37]. One longitudinal study showed that over a period of
7 years, veterans with CUD had a slower rate of improve-
ment in PTSD symptom severity compared to those with-
out CUD [28]. Similar longitudinal findings were demon-
strated, albeit across shorter time periods, in an additional
study [38]. In the only study that used VHA EHR data
(2010-2016), PTSD was the most common comorbidity
among veterans with CUD (72.3%); however, associations
between PTSD and CUD were not examined [25]. In con-
trast, 3 studies did not provide evidence for significant
associations of cannabis use or CUD to PTSD. In a nation-
ally representative sample of US adults (veterans and non-
veterans), although significant associations with PTSD
were observed for lifetime cannabis use and CUD, similar
associations were not observed for 12-month cannabis use/
CUD [17]. In another study utilizing a nationally repre-
sentative sample of veterans, associations of past 6-month
cannabis use and CUD to current PTSD were not signifi-
cant [18]. Additionally, in a sample of VHA patients, dif-
ferences in prevalence of current PTSD between veterans
with (32.5%) and without (30.4%) lifetime CUD were not
significant [27]. While most of the studies in this review,
including longitudinal studies, indicated strong associa-
tions between cannabis use/CUD and PTSD diagnoses
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and/or symptomatology, others did not. Mixed results are
likely related to variations in timeframes and measures of
cannabis and PTSD variables that were used across the
different studies.

Bipolar Disorders

In the general population, CUD is strongly associated with
bipolar disorders, particularly bipolar I [3]. However, to
our knowledge, only three studies examined bipolar disor-
der and cannabis use/CUD in VHA samples, two [39, 40]
included in the previous review [12] and one published
subsequently [37]. In two studies of bipolar patients [37,
39], rates of CUD/cannabis use were descriptively higher
than in general population subsamples with bipolar dis-
order [40], and among veterans with CUD [40], rates of
bipolar disorder were higher than in the general popula-
tion. However, these associations were not formally tested,
so the literature continued to leave a gap in knowledge.

Psychotic Disorders

Although a large literature addresses the relationship of
cannabis use/CUD to psychotic disorders, we know of
only two reports on this in veterans. In a paper included
in the prior review [12], 6.7% of VHA patients diagnosed
with CUD had psychotic disorder diagnoses [40], a higher
rate than in the adult general population. In a more recent
report, among returning war veterans diagnosed with CUD
between 2010 and 2016 [25], 4.2% had a schizophrenia
diagnosis; other psychotic disorders were less common
and not reported. Thus, surprisingly little information is
available on the association of cannabis use/CUD and psy-
chotic disorders in veterans.

Suicidality

The previous review [12] showed in three studies of vet-
erans that CUD was associated with suicidality. In three
new studies published since the prior review, data were
examined from nationally representative surveys of veter-
ans. One study showed that veterans with CUD were over
twice as likely as non-cannabis users to endorse suicidal
ideation, and over 3 times as likely to have made a suicide
attempt [24]. Additionally, compared to veterans with only
alcohol use disorder (AUD), past-year and lifetime suicidal
ideation was more likely in veterans with CUD and with
AUD + CUD [36]. In Gulf War veterans [41], cannabis use
was also associated with past-year suicidal ideation and
elevated risk for suicidal behavior. Thus, findings have

been consistent in showing that CUD is associated with
suicidality.

Pain Disorders

The previous review [12] included one study on CUD and
pain conditions [42], but only patients receiving opioid
treatment for pain were included in this study with no com-
parison/control group not receiving opioids. We found four
additional studies that all demonstrated associations of more
severe pain with cannabis use/CUD, as well as prevalent use
of medical cannabis for pain management among veterans.
In a general population study of adults with moderate-to-
severe pain, veterans were more likely than non-veterans
to use cannabis and to endorse CUD [43], and the preva-
lence of frequent cannabis use was greater among those with
moderate or severe pain than those with none or mild pain.
Similar findings came from a study of VHA primary care
patients, in whom more severe pain was associated with any
past-year cannabis use [19]. VHA patients using medical
cannabis had more severe pain than those using recreational
cannabis; cannabis use for pain management was common
and perceived as effective [19, 44]. Two studies examined
associations between pain and CUD in older data (collected
prior to enactment of cannabis legislation in many states)
[19, 43], and no study examined whether CUD risk differed
by presence of more than one chronic pain condition, which
is associated with more severe pain and disability [15].

Other Substance Use/SUD

The previous review [12] showed that cannabis use/CUD
was highly associated with other substance use/SUD in vet-
erans, consistent with general population findings [45]. Our
review of 23 additional studies yielded generally similar
findings. Approximately 33% of veterans with CUD also met
criteria for alcohol use disorder (AUD) in a nationally repre-
sentative sample of US veterans [36]. AUD was significantly
more prevalent among those with cannabis use than others
among Iraq/Afghanistan era veterans [36], VHA patients
[19], and veterans with underlying psychiatric conditions
[23, 37]. Additionally, compared to veterans without can-
nabis use/CUD, those with cannabis use/CUD demonstrated
higher rates of tobacco use, tobacco use disorder (TUD),
illicit drug use, opioid use disorder (OUD), and other drug
use disorders [23, 24, 36]. A longitudinal study showed asso-
ciations between more severe alcohol use and CUD [28], and
data from a large cross-sectional study that demonstrated
that past 12-month AUD, OUD, TUD, and other drug use
disorder were associated with greater odds of past 12-month
cannabis use or CUD [17]. However, associations between
cannabis/CUD and other substance use differed depending
on whether veterans used medical or recreational cannabis
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[19, 46]. For example, VHA patients in primary care settings
using only medical cannabis had lower odds of alcohol and
drug use, drug use disorders, and alcohol or drug-related
problems compared to veterans using only recreational can-
nabis [19], consistent with another study showing that life-
time medical cannabis users had significantly fewer days of
any alcohol use and heavy alcohol use in the past month than
lifetime recreational cannabis users [46].

New Analyses
Demographic Characteristics (Table 2)

Of the 5,657,277 veteran patients, most were male (90.8%),
and non-Hispanic White (70.3%), with a mean age of
61.9. Approximately 2% had been clinically diagnosed
with CUD in 2019. Except for sex and cannabis state

law status, significant differences (p <0.0001) between
veterans with and without CUD were observed across all
sociodemographic variables; veterans with CUD were
significantly younger, with increased likelihood of being
non-Hispanic Black, divorced/separated or never married,
post-Vietnam era or OIF/OEF/OND, living in urban areas,
and with unstable housing, compared to those without
CUD.

Psychiatric Disorders (Table 3)

Veterans with CUD were more likely to have a psychiatric
diagnosis compared to those without CUD, across
disorders (aOR range: 2.98-11.18). Among patients with
CUD, 75.6% were diagnosed with at least one co-occurring
psychiatric disorder compared to 28.3% in the no-CUD
group (aOR =8.9). Depressive disorders, PTSD, and
generalized/other anxiety (excluding panic disorder and
phobias) were the most prevalent psychiatric disorders
among those with CUD (41.5%, 37.8%, and 28.1%,
respectively). Furthermore, 11.0% of veterans with CUD
had elevated suicide risk compared to only 1.2% without
CUD (aOR=11.18).

Chronic Pain (Table 3)

The CUD group had greater odds of any chronic pain
diagnosis (aOR =2.0), such that almost 70% of veterans
with CUD had a co-occurring pain diagnosis compared to
53.6% of veterans without CUD. Veterans with and with-
out CUD had similar prevalence of only one pain diagnosis
(aOR =1.4); however, veterans with CUD had higher rates
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of multiple pain conditions (40.67%) compared to veterans
without CUD (25.1%; aOR =2.34).

Substance Use Disorders (Table 3)

CUD was associated with increased odds of having a SUD
across substances. Over half of the CUD group had SUD
other than CUD, compared to only 6% of the no-CUD group
(aOR =16.71). The most prevalent SUDs in the CUD group
were nicotine, alcohol, and cocaine use disorder (56.8%,
40.1%, and 14.0%, respectively). Given the opioid crisis, it
is important to note that CUD was associated with increased
odds of an opioid use disorder (aOR =12.7), such that 9.7%
of veterans with CUD had OUD compared to less than 1%
of veterans without CUD.

Mortality (Table 3)

Among veterans with and without CUD, 3.0% and 1.8%
respectively died in 2019; veterans with CUD had greater
odds of mortality (aOR=1.7).

Discussion

Cannabis use and CUD are prevalent among veterans, a
population disproportionally affected by many health con-
ditions. Our review of the recent literature of a variety of
veteran samples suggests that cannabis use and CUD are
significantly associated with several mental and physical
health conditions. Nevertheless, findings were inconsistent
for certain psychiatric disorders. In addition, in new analy-
ses of 2019 VHA data, we provide important information
showing that after adjusting for key sociodemographic char-
acteristics, veterans with CUD diagnosis were at increased
odds of all included physical and mental health conditions.
Strongest associations were observed with substance use dis-
orders, followed by mental health conditions, chronic pain,
and mortality.

Determining the prevalence of cannabis use and CUD
from the different studies of veterans remains challenging
due to wide variations in sample types, assessment meas-
ures of cannabis use/CUD, and timeframes used. However,
despite these, several studies among veterans suggested that
the prevalences of cannabis use and CUD were similar to
those in the general population.

In our review of the relationship of cannabis use/CUD
to psychiatric disorders, some disorders were consist-
ently related to cannabis use/CUD, but a few were not.
This review indicates that veterans with cannabis use/
CUD are at an increased risk of co-occurring psychotic
disorders, bipolar disorders, suicidality, and pain con-
ditions, contributing to the limited literature on these
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Table 3 Association of CUD

15501 s No CUD" CUD CUD v. no CUD

and psychiatric, chronic pain,

and substance use disorders (n=5,548,674) (n=108,603)

among veterans . .

Adj. %*  SE° Adj. %*  SE® aOR®  95% CI¢

Psychiatric Disorders
Any psychiatric disorder® 28.30 0.02 75.62 0.14 8.85 8.71,8.99
Psychotic disorders 1.55 0.01 10.34 0.09 7.44 7.29,7.58
Bipolar disorder 2.00 0.01 13.71 0.10 8.13 7.98,8.27
Depressive disorders 15.59 0.02 41.50 0.15 4.04 3.99,4.09
PTSD 14.32 0.01 37.77 0.14 3.88 3.83,3.92
Panic disorders 0.77 0.00 2.42 0.04 323 3.12,3.35
Phobias 0.39 0.00 1.16 0.03 298 2.84,3.14
General/other anxiety disorders 9.10 0.01 28.05 0.13 4.13 4.08,4.19
Elevated suicide risk 1.16 0.00 10.95 0.08 11.18 10.97,11.39
Chronic pain conditions
Any pain condition 53.56 0.02 69.90 0.14 2.03  2.00,2.05
Single 25.26 0.02 24.66 0.13 1.40 1.38,1.43
Multiple 25.08 0.02 40.67 0.14 234 231,238
Substance use disorders
Any SUDf 6.38 0.01 51.15 0.15 16.71  16.50, 16.93
Alcohol 5.20 0.01 40.10 0.15 13.02 12.85,13.18
Opioid 0.85 0.00 9.68 0.08 12.68 12.41,12.95
Cocaine 0.59 0.00 14.01 0.10 31.96 31.31,32.61
Other stimulants 0.38 0.00 10.22 0.09 30.51  29.82,31.22
Sedatives 0.12 0.00 3.09 0.05 25.75  24.70, 26.85
Nicotine 19.18 0.02 56.80 0.15 5.61 5.55,5.68
Other substances® 0.54 0.00 10.75 0.09 23.08 22.60,23.58
Mortality 1.81 0.01 2.96 0.08 1.69 1.59,1.79

“No CUD = veterans without a cannabis use disorder. ““CUD = veterans with a cannabis use disorder

?Adj. % percent estimate based on predictive margin of adjusted logistic model (i.e., sex, age, and race and

ethnicity included as covariates)

bSE standard error of adjusted percent estimate

€aOR odds ratio based on adjusted logistic model

495% CI 95% confidence interval

¢ Any disorder listed under psychiatric disorders except elevated suicide risk

fAny substance use disorder other than cannabis use disorder

£0ther substances = substance use disorders not included in substance use disorder category (e.g., halluci-

nogens, inhalants)

specific associations. However, while findings indicate
that depressive disorders are prevalent among veterans
with cannabis use/CUD, studies of associations in differ-
ent sample types using different diagnostic criteria pro-
vided somewhat mixed results. While many studies did
show positive associations of cannabis use and CUD with
depressive disorders, others did not, including one VHA
study [28] of longitudinal associations between cannabis
use variables and depression. Similarly, anxiety disor-
ders, which until recently were almost not investigated
in relation to cannabis use/CUD among veterans, were
generally shown to be positively associated with cannabis
use/CUD in this population. As beliefs in the therapeutic

benefits of cannabis use become increasingly common
[47], investigating causal associations between cannabis
use, and depression and anxiety will be essential for risk
assessment. Care for veterans should include screening
for all the disorders reviewed here as well as suicide risk.
In addition, considering the disproportionally high rate of
chronic pain among veterans, future studies should exam-
ine longitudinal associations between cannabis use/CUD
and chronic pain.

Studies of associations of cannabis use/CUD to PTSD
provided surprisingly inconsistent results. As cannabis use
becomes more popular as a treatment for PTSD symptoms
in this population, priority research areas should include
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investigations of causal associations with cannabis use/
CUD, and evaluation of motivations for use (medical vs.
nonmedical) and of potential effect of state-specific laws on
associations.

Consistent with the prior review [12], the studies we
reviewed showed that veterans with cannabis use/CUD are at
a greater risk for other substance use/SUD, especially alco-
hol. Due to the substantial burden of disease associated with
such other substance use, prevention and harm reduction
interventions (e.g., patient and healthcare provider educa-
tion, improving access to healthcare services, and enhancing
skills for coping with drug misuse) are of crucial importance
to implement in VHA settings.

By addressing associations of CUD to mental and
physical health conditions in a large (> 5.5 million) sam-
ple of veterans, using consistent analytical methods across
all conditions examined, we provide additional valuable
information. Our findings that all conditions included in
this analysis are significantly more likely to be diagnosed
in veterans with CUD than in those without CUD are con-
sistent with findings from past studies. For example, our
finding that veterans with CUD had significantly higher
rates of any chronic pain diagnosis than veterans without
CUD corroborate findings from two studies included in
our review of the literature [19, 43], while our finding
that those with CUD had higher rates of multiple pain
conditions than others adds new information to this lit-
erature. In another example, our findings of high rates
of CUD comorbid with anxiety disorders are consistent
with previous findings from a relatively limited litera-
ture, where only 3 studies showed associations between
CUD and anxiety disorders in veteran populations [24, 35,
36]. Findings from our analyses also contribute important
information to the literature on conditions for which asso-
ciations with CUD remain controversial, depressive disor-
ders and PTSD, two common psychiatric disorders in vet-
erans for which investigations on associations with CUD
in veteran populations yielded mixed results. Further-
more, no previous studies utilizing data on VHA patients
assessed associations between these disorders and CUD.
Notably, we provided data on associations for which there
is very little or no data at all in veteran populations. For
example, psychotic disorders and bipolar disorders were
shown to be significantly more prevalent among veter-
ans with than without CUD. Our findings demonstrating
that veterans with CUD are at increased risk of mortality
are important and may have individual and public health
implications, especially given increasing rates of canna-
bis use [5, 48] and CUD [3, 49]. One prior study using
electronic health record data from a non-VA system found
that among patients with opioid use disorder, those who
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also had comorbid CUD exhibited higher mortality rates
compared to those without CUD [50], which is consistent
with our current finding of increased mortality among
patients with CUD. Veterans with CUD have substan-
tially higher rates of co-occurring substance use [12, 23,
24, 36], psychiatric disorders [23, 24, 40], and poorer
physical health [12, 31, 43] that likely contribute to their
increased risk of mortality. Further studies of VHA data
are needed to parse out whether the increased mortality
we found can be attributed to these co-occurring condi-
tions, or whether CUD additionally contributes to the risk
for mortality in its own right. In addition, studies using
non-VHA samples are needed to determine the generaliz-
ability and robustness of our findings. If our findings do
replicate, then future studies should investigate potential
mediators should be investigated, including some of the
variables used in the current study (e.g., chronic pain,
other SUD, and suicidality), to better understand underly-
ing mechanisms.

Limitations of the review section of this report are
noted. First, meta-analysis was not conducted because of
between-study variation in methodology. Second, very few
studies accounted for dose-dependent effects of cannabis
(e.g., frequency) on associations with correlates. Third,
most studies included in this review had a cross-sectional
design, and thus, the direction of effect between cannabis
use/CUD and clinical correlates remains unclear. Limi-
tations in the new analyses performed in this study are
also noted. First, VHA patients are largely White males of
middle age or older with high rates of medical comorbidi-
ties. Therefore, our findings may not generalize to specific
veteran populations (e.g., women) or non-VHA veterans.
Second, as with other studies using EHR data, diagnoses
were based on ICD-10-CM patient encounter codes placed
by VA providers. Therefore, our diagnoses likely include
provider error. Third, the VA EHR does not have meas-
ures of cannabis use patterns (e.g., motives [recreational
vs. medical]), so these could not be included. Fourth, sub-
clinical psychiatric symptomatology and pain intensity
are not captured in VA EHR data. Finally, findings from
descriptive analyses showed relatively similar rates of
CUD among veterans in states with no cannabis legaliza-
tion and in states with only medical cannabis legalization.
Recently, studies have begun to investigate associations
between medical and recreational law enactment and CUD
prevalence in the VHA population [51], suggesting that
these contribute, to some extent, to higher diagnosed CUD
prevalence in veterans. However, further comprehensive
investigations of these complex relationships, especially in
the context of comorbid psychiatric disorders, are needed
and are currently underway.
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Conclusion

Based on synthesis of the recent literature, and additional analy-
ses carried out in this study, veterans with cannabis use/CUD
are significantly more likely to suffer from psychiatric disorders,
suicidality, pain conditions, mortality, and other substance use/
SUD, compared to those without cannabis use/CUD. Implica-
tions of these findings affect both clinical practice and policy-
making. Changes in the legal cannabis landscape in the USA
will likely continue to lead to increased prescriptions of can-
nabis by healthcare providers and increased recreational use by
veterans. While cannabis may provide medical benefits to some,
patients and healthcare professionals should be informed about
the physical and mental health comorbidities associated with
cannabis use. Furthermore, policy makers should consider the
growing body of evidence that raises questions about the benefit-
risk ratio of cannabis use, especially among populations with
increased morbidity such as veterans.
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