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Abstract
Purpose of Review Gambling disorder (GD) is a debilitating mental illness characterized by persistent patterns of dysregulated
gambling behaviors. Recent evidence suggests that USmilitary veterans are a high-risk population vulnerable to the development
of problem gambling. This systemic review examined the published literature on the rates, correlates, comorbidities, treatment,
and genetic contributions to US veterans’ gambling behaviors in 39 studies.
Recent Findings Overall, we found that USmilitary veterans have higher rates of GD (including subthreshold problem gambling/
at-risk problem gambling) compared with civilian populations. Further, we found that GD often co-occurred with trauma-related
conditions, substance use, and suicidality, which may complicate treatment outcomes. We also noted a lack of published
interventions tested among US veterans and standardized screening for gambling problems among veterans across US federal
agencies (i.e., Department of Defense, Department of Veterans Affairs) is lacking and remains a significant gap for ongoing
prevention and treatment efforts.
Summary Despite growing evidence that individuals frommilitary backgrounds (active-duty personnel, retired military veterans)
are vulnerable to developing problem gambling, limited research has been centered on developing prevention and treatment
interventions for affected individuals and their families. The lack of standardized screening for problem gambling among
healthcare providers that work directly with US military populations remains a significant barrier to care for problem gamblers.
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Introduction

Gambling disorder ([GD]; formerly labeled pathological gam-
bling [PG]) is a debilitating mental illness characterized by
persistent patterns of dysregulated gambling behaviors that
negatively affect life domains such as social relationships,
personal well-being, financial well-being, employment, and
legal issues [1]. Importantly, beyond diagnosable GD itself,
gambling behaviors may also be problematic without meeting

full criteria for a diagnosis of GD. Subthreshold GD has been
described by the terms “problem gambling” or “at-risk gam-
bling” (e.g., 2-3 inclusionary criteria for GD).

The estimated lifetime prevalence of PG/GD among US
adults ranges from 0.4 to 1.6% [2–4] and between 1.0 and
4.0% for problem gambling [5, 6]. A growing body of re-
search has established that many factors are associated with
greater risk of PG/GD, including younger age, male gender,
US military service history, racial and/or ethnic minority sta-
tus, lower education level, pre-existing mental health and sub-
stance use disorders, and delinquency/illegal acts [7–11].

For the current study, we use the term “veteran” to describe
US adults who are “a person who served in the active military,
naval, or air service and who was discharged or released under
conditions other than dishonorable” [12]. Available estimates
place the lifetime rates of GD in US military veterans around
2.0%, while the lifetime rates of problem gambling (clinical
subthreshold) are as high as 9.0% [13, 14••, 15].

Research has also found that GD is associated with in-
creased risk of obesity [16], stress [17], alcohol abuse/
dependence [18], mood and anxiety disorders [19••], and
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personality disorders [20]. Among individuals with GD, re-
searchers have found higher rates of psychiatric disorders
[21], particularly among those with co-morbid GD and alco-
hol use disorders [22]. For instance, GD is associated with
greater odds of experiencing incidents of negative mood, anx-
iety, or substance use disorders three years later [23].
Gambling frequently co-occurs with symptoms of post-
traumatic stress disorder (PTSD) [24]. Traumatic experiences
have also been found to predict problems with gambling in the
future [25]. Individuals with both GD and PTSD are often
highly distressed, more prone to suicidality [26], and high-
utilizers of mental health treatment services [27]. Among
treatment-seeking US Department of Veterans Affairs (VA)
patients diagnosed with GD, research has also revealed high
co-occurrences of substance use disorders and PTSD [10, 28].

Despite the many negative health and social outcomes as-
sociated with GD, only a small minority of individuals with
GD (including subthreshold problem gambling) seek profes-
sional help for problem gambling [29]. Only an estimated
11% of individuals with GD will ever seek professional help
in their lifetime [7, 30, 31]. This small number is particularly
striking given that rates of natural recovery are low, with only
a third of individuals with PG recovering naturally without
professional intervention [31]. Among individuals who
reached natural recovery, median time of recovery was 19
years. [32], suggesting that problem gamblers often suffer
for nearly two decades before getting better. The reticence to
obtain treatment for GD may be even stronger in active mili-
tary members, who often state concerns about the confidenti-
ality of their information and how such information could
negatively impact their employment within the US armed
forces [33].

Despite recent works highlighting the increased risk for
GD among US veterans, particularly those with trauma histo-
ries [28], this population remains largely understudied. The
purpose of this article is to review study findings on GD (in-
cluding subthreshold problem gambling) in US military vet-
erans and to highlight present concerns for this high-risk pop-
ulation. Recently, Section 733 of Public Law 115-232
H.R.5515 John S. McCain National Defense Authorization
Act for Fiscal Year 2019 was passed by the US Congress
requiring the Department of Defense (DOD) to “incorporate
medical screening questions specific to gambling disorder into
the annual Periodic Health Assessments of members of the
Armed Forces” [34]. This legislation also requires the DOD
to include questions about GD in their research using the
Health-Related Behaviors Survey with active-duty personnel
and reservists. Although research has found that gambling is
associated with both family and personal problems for inter-
national veterans from the UK [35], overall there are few
studies investigating the impact of GD on international sam-
ples of military veterans. As such, for this systematic review,
we chose to include only studies using samples comprised of

US military veterans/active-duty personnel. Specifically, we
will examine the published literature on the rates, correlates,
comorbidities, treatment, and genetic contributions to US vet-
erans’ gambling behaviors. The intended results from this re-
view are to help inform US federal policies specific to the
identification and treatment of GD among military popula-
tions and will mainly focus on US military veterans.

Methods

Search Strategy

Protocols and strategies used in this systematic review were in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. We first
queried electronic databases (Medline/PubMed and
PsycINFO) for peer-reviewed journal articles published be-
tween January 1, 1994 and November 23, 2019. PsycINFO
covers 2290 journals and Medline/PubMed have a combined
search of 5200 worldwide journals in over 40 languages.
These dates were selected to obtain up-to-date information
of GD in US military veterans while retaining relevant earlier
studies of GD in military populations. The following key
words were employed in this search: (gambl* AND military)
OR (gambl* AND veteran). The study selection and screening
process of identified studies is described in Fig. 1. Reference
lists of included articles were checked manually for additional
relevant publications.

Inclusion Criteria and Review Process

Articles were excluded if they were in languages other than
English; they were a meta-analysis or systematic review; they
were not peer-reviewed journal sources; the participants were
adolescents or children; if the study used non-human partici-
pants; if the study did not include US veteran populations; and
lastly, if the study was deemed to not be relevant to GD in
veteran populations. Studies on the psychological and intel-
lectual profile of veterans with GD were also excluded but
have been discussed in a previous review [36]. The resulting
full-text copies of all articles considered relevant to GD (in-
cluding subthreshold GD) in US military veteran populations
were retrieved and screened. Author RE reviewed all ab-
stracts, and subsequently for the full text review, all authors
collaborated to come to a consensus on the articles included in
the final review. Three additional articles were found after the
full text review, by searching article references and these were
included in the final review, which encompassed 39 articles in
total which are described below (see Table 1 for a summary of
article categories).
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Description of Studies and Measures
Reported in Reviewed Studies

The articles covered in this review are typically cross-
sectional studies with high proportions of white, male vet-
erans. GD (or in some cases, “at-risk/problem gambling”
which was defined by endorsing at least one GD symptom
on a brief screening measure) was identified by a variety of
measures, with the most popular measures described below.
The South Oaks Gambling Screen (SOGS) [37] was the most
commonly used measure for assessing gambling behavior and
severity.

The SOGS [37] is a well-validated and reliable 20-item
screener used to assess gambling severity (both GD and prob-
lem gambling) and maps on well to GD diagnosis criteria in
the third, fourth, and fifth editions of the Diagnostic and

Statistical Manual for Mental Disorders (DSM). A score of 5
or more is indicative of GD or “probable GD” and a score of
3–4 is considered to represent an at-risk/problem gambler.
Furthermore, several studies assessed GD by use of diagnostic
interviews (clinician-administered semi-structured or struc-
tured clinical interviews) or direct questions about GD symp-
toms corresponding to DSM-IV [38] or DSM-5 [39] GD
criteria.

Results

Gambling Behaviors Among Veterans: Rates
and Frequency

The US Government Accountability Office (GAO) reviewed
the Military Health System records of the DOD and Coast
Guard (CG) from fiscal year 2011 to 2015 and reported that
less than 0.03% of the average number of active-duty service
members each year were diagnosed with gambling disorder or
seen for problem gambling within the healthcare system. The
report also notes that neither the DOD nor the CG systemati-
cally screen for problem gambling. However, Congressional
legislation passed in 2019, which required standard screening
among US active-duty personnel in order to estimate the rates
of GD diagnoses, but screening has not yet been widely
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Fig. 1 PRISMA flow diagram of
the systematic review phases

Table 1 Summary of article categories

Category Articles found

Rates 8

Comorbidities 8

Suicide, PTSD, and trauma-related conditions 9

Treatment 2

Genetic and environmental contributions 12
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implemented by DOD. Similarly US veterans, researchers ob-
served a reported past-year GD rate of 0.2% in a large sample
of 1,102,424 veteran users of VA mental health services
[40••]. However, the GD rate in this study was determined
by ICD-10 codes located in veterans’ medical records, which
provides support for underdiagnoses of GD in this population.
Viewing only the presence or absence of a diagnostic code
does not provide accurate rate estimates, especially when con-
sidering that GD screening is uncommon in VA settings.
Standardized screening for GD has not been widely imple-
mented across the US VA hospitals or among active military
members, which suggests that the diagnosed GD cases may
only be severe presentations (e.g., legal or financial problems
related to gambling). This is a possible explanation for the low
rates of GD found by both reports and underestimates the
actual rate of GD among US military members. Below, we
will further review studies examining rate estimates of PG/GD
among veterans within clinical and convenience samples, rec-
ognizing that precise estimates remain elusive at this time for
veterans both within and outside of VA. Table 2 contains a
summary with more detailed information on the rates of GD in
veterans.

The rates of GD found in other studies with clinical sam-
ples are much higher. For example, researchers reported that
of 120 veterans receiving counseling at a VA center, 20%
presented with “probable GD” (SOGS scores of > 5) and an
additional 4.2% of veterans were classified as “problem gam-
blers” (SOGS scores of 3 or 4) [41]. The large increase in GD
rates is likely because psychiatric and substance use disorders
often co-occur with GD; therefore, higher rates of GD would
be expected in a clinical sample. Lastly, a study by
Westermeyer and colleagues found that a clinical sample of
1999 veterans showed weighted lifetime rates of 1.9% for GD
and 8.8% for problem gambling [14••].

Several other studies aimed to examine GD rates in repre-
sentative samples of veterans. One study estimated the rate of
past-year at-risk/problem gambling to be 2.2% in a nationally
representative sample of 3157 veterans [42]. In another study
using the Vietnam Twin Era Registry (VET-R), investigators
reported lifetime GD rates of 2.3% for veterans (n = 8169)
from the Vietnam era [43]. Slightly higher rates were seen in
a minority-based sample of 1228 American Indian and
Hispanic veterans, as researchers found lifetime GD rates of
9.9% and 4.3%, respectively [44]. In the only study investi-
gating both veteran and non-veteran GD rates, researchers
found that for the overall sample (n = 9578), there was a prob-
lem gambling rate of 1.3% [45•]. For the veteran subsample,
there was a significant increase in problem gambling rate, as
26 of the 923 veterans (2.8%) were classified as problem
gamblers, which represented 20.6% of the overall number of
problem gamblers. Additionally, in this subsample, 12.9%
(n = 119) of veterans were represented in a combined at-risk/
problem gambling group. However, it should be noted that

this study only included veterans and non-veterans in the state
of Massachusetts. A recent study examined GD rates in a
cohort of current (n = 911) and former (n = 642) Ohio Army
National Guard members and found a lifetime potential prob-
lematic gambling rate of 8% [13]. Furthermore, past-year fre-
quent gambling (at least once per week) was demonstrated by
13% of the cohort.

Psychiatric Comorbidities with GD

GD is frequently comorbid with other psychiatric disorders,
and it is important to study the possible effects of comorbid-
ities, particularly when considering that veterans are at a
higher risk compared with non-veterans for many psychiatric
conditions [46]. Thus far, numerous studies have examined
patterns and associations between GD and substance, alcohol,
or nicotine use among veterans. Table 3 provides a summary
of articles investigating psychiatric comorbidities of GD in
veterans.

A 1996 study showed that among hospitalized, treatment-
seeking, substance-abusing veterans, 33% of veterans met
criteria for comorbid substance abuse and GD [47].
Similarly, in a recent study of veterans receiving residential
treatment for GD, 32.6% also had a current substance use
disorder [48•]. Researchers also investigated substance use
and gambling behaviors in veterans seeking substance use
treatment at a VA program [49]. In this sample, 79% of vet-
erans indicated that they experienced cravings/urges to gam-
ble, and 27% of veterans reported problems due to gambling.
Another study examined substance abuse patterns of veterans
seeking treatment for GD and found that 66.4% of veterans
reported a lifetime history of substance abuse or dependence
[50]. Prior works also suggest that the onset of substance
dependence preceded the onset of problem gambling.
Researchers examined the association between nicotine de-
pendence and comorbid psychiatric disorders in a representa-
tive sample of male, American Indian veterans [51]. The life-
time GD rate for these veterans was 9.4% and both current and
lifetime nicotine dependence were associated with GD.

Some studies have focused more generally on the global
psychiatric comorbidities of GD in veteran populations. One
study found psychiatric profile differences when comparing a
clinical sample of elderly (> 60 years) and younger veterans
admitted to a VA hospital gambling treatment program [52].
This study found that the elderly cohort was just as likely as
the younger cohort to carry a psychiatric diagnosis, but the
younger cohort showed significantly higher psychiatric sever-
ity. In another treatment-seeking sample of veterans with GD,
41% of veterans showed a lifetime history of a mood disorder,
29.5% presented a lifetime diagnosis of PTSD, and 77% of
veterans reported lifetime substance use [10]. Researchers ex-
amined rates of GD among American Indian and Hispanic
veterans [53]. Specifically, they found that veterans in
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Table 2 Summary of studies investigating rates of gambling disorder

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean
age [±SD])

Study objective Measure and severity of
gambling patients

Results

Edens and
Rosenheck
(2012)

Clinical sample,
population-based;
n = 1,120,424 veteran
users of VA specialty
mental health service
during FY2009

25% white
91% male

To evaluate rates of GD, and
related demographic and
diagnostic correlates within
a national sample of VA
mental health patients

ICD-10 code.
GD only

The past-year rate of GD
diagnosis = 0.2%, which
suggests underdiagnosis
among VA patients

Eisen et al.
(2004)

Representative sample from
Vietnam Era Twin
Registry; n = 8169

93.5% white
100% male
42 ± 2.8 years

To investigate the rates of
psychiatric disorders
(including GD) among a
nationally distributed
sample of Vietnam Era
veterans

Diagnostic Interview
Schedule Version 3,
Revised. GD only

61.1% of respondents had a
lifetime history of at least
one disorder and 23.4%
met the criteria for at least
one disorder in the
12 months before the
interview. GD lifetime
rate = 2.3%

Freeman,
Volberg,
and Zorn
(2019)*

Representative sample,
Massachusetts
population-based; n = 9578
overall including a
subsample of n = 923
veterans

91.5% white
92.2% male

To explore problem gambling
rates among veterans using
non-VA data in a general
population sample, and to
examine variables
associated with problem
gambling

Problem and Pathological
Gambling Measure.
Included ARPG veterans
and recreational gamblers

In the overall sample, 129
problem gamblers (1.3%)
were identified. Of the 923
veterans sampled, 26
(2.8%) were classified as
GD/problem gamblers.
Additionally, 119 (12.9%)
of veterans were classified
in an ARPG group

Gallaway
et al.
(2019)

Representative sample;
n = 1553 current and
former Ohio Army
National Guard members
from an annual cohort
survey (data used from
years 2015 and 2016)

85% male
36.2 ± 10.4 years

To assess the rates of GD
among a cohort of Ohio US
National Guard members

National Opinion Research
Center Diagnostic
Screen—Loss of Control,
Lying, and Preoccupation
Screen. Problem gamblers
only

Past-year frequent gambling
(at least once per week)
13% of cohort. Lifetime
potential problematic
gambling = 8% of cohort

Hierholzer
et al.
(2010)

Clinical sample, n = 120
veterans receiving
counseling services at a
veteran center

Not reported To determine the rates of GD
in a group of combat
veterans receiving VA
mental health services

SOGS. GD and problem
gamblers

Probable GD = 20% of
veterans. Problem
gamblers 4.2% of veterans

Stefanovics,
Potenza,
and
Pietrzak
(2017)

Representative sample;
nationally representative
sample of US veterans
drawn from a
probability-based online
survey panel (the
Knowledge Panel®);
n = 3157

76.2% white
89% male
60.3 ± 13.1 years

To determine rates of
past-year gambling
(recreational, ARPG) and
examine demographic and
psychiatric correlates

Brief Biosocial Gambling
Screen and two questions
from the SOGS (most
common type of gambling;
money spent gambling in
typical month). Included
ARPG, and recreational
gamblers

ARPG past-year rate was
2.2%. The rate of
recreational gambling was
35.1%. ARPG was
associated with greater
psychiatric comorbidities
and traumas

Westermeyer
et al.
(2005)

Representative-based sample;
n = 1228 American Indian
and Hispanic American
veterans

0% white
81.7% male
47.3 ± 13.9 years

To assess the rates and clinical
correlates of GD in
American Indian and
Hispanic American
veterans

Quick-Diagnostic Interview
Schedule based on
DSM-IV criteria. GD only

Lifetime rates of GD in
American Hispanic and
Indian veterans 4.3 and
9.9% respectively

Westermeyer
et al.
(2013)

Clinical sample; n = 1999
randomly selected veterans
from VA centers

78% white
65.5% male
51.6 ± 15.5 years

To estimate rates of GD and
problem gambling among
veterans receiving VA care

Computerized Diagnostic
Interview Schedule-IV. GD
and problem gamblers

10.7% of veterans overall had
weighted lifetime GD
(1.9%) or problem
gambling (8.8%). Veterans
with lifetime mood
disorder or substance use
disorder were more likely
to have lifetime GD. There
was a greater rate of GD for
younger veterans aged
20–29 (1.3%) compared
with veterans aged 30–39
(.8%)

*Demographics from gambling veterans (n = 731), which included recreational and at-risk/problem gamblers

GD, gambling disorder; SOGS, South Oaks Gambling Screen; ARPG, at-risk/problem or disordered gamblers
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Table 3 Summary of studies examining gambling disorder and comorbidities

Article Sample (n and brief
description)

Demographics
(ethnicity, gender,
mean age [±SD])

Study objective Measure and severity
of gambling patients

Results

Daghestani
et al.
(1996)

Clinical sample; n = 276
veterans seeking inpatient
treatment for substance
abuse at a VA hospital

30% white
97.8% male
41.4 ± 8.4 years

To explore the rates of GD
among hospitalized,
substance-abusing
veterans and to
examine potential
patterns of comorbidity

SOGS. GD only 33% of veterans met criteria for
comorbid substance abuse
and GD. Over three times as
many comorbid veterans
reported gambling with
other family members as a
child compared with
substance-abusing-only
veterans (68.2% vs 22.4%)

Davis et al.
(2017)*

Clinical sample; n = 833
seeking substance use
treatment at a VA outpatient
program. Subset of n = 288
veterans with recent
gambling (within last
30 days)

70% white
96% male
49.5 ± 13.2 years

To evaluate the rates and
correlates of gambling
among veterans with
recent substance use

Used a custom
gambling measure
analyzing past
month gambling
and related
outcomes. Not
specified

79% of veterans reported they
experienced cravings/urges
to gamble, 27% of veterans
reported problems due to
gambling. In a binary
logistic regression, older
age, binge drinking, and
non-partner aggression all
were related to higher odds
of gambling

Dickerson
et al.
(2009)

Representative sample;
n = 480 American Indian
male veterans

0% white
100% male
47.6 ± 12.6 years

To examine the
association between
nicotine dependence
and comorbid
psychiatric disorders
(one of which was GD)

Quick-Diagnostic
Interview
Schedule to
determine
DSM-III-R. GD
only

Lifetime GD rate = 9.4% of
veterans. Both current and
lifetime nicotine dependence
were associated with GD.
17.1% of those with lifetime
nicotine dependence had
comorbid GD; 12.2% of
those with current nicotine
dependence had comorbid
GD

Kausch
(2004)

Clinical sample; n = 37 elderly
veterans (> 60) admitted to
a VA treatment gambling
program and n = 98
gamblers from a younger
cohort

85.2% white
93.3% male
51.9 ± 11.3 years

To examine the
comorbidities and
other factors of elderly
patients with GD and to
compare them with a
younger cohort

DSM-IV criteria and
Gambler’s
Self-Report
Inventory. GD
only

The elderly were equally likely
as the younger cohort to
carry a psychiatric diagnosis,
but the younger cohort
showed significantly higher
psychiatric severity. The
elderly were less likely than
the younger cohort to have
attempted suicide in the past

Kausch
(2003a)

Clinical sample; n = 113,
retrospective chart review
of veteran admissions to a
VA gambling treatment
program

85.2% white
91.2% male
48.8 ± 9.8 years

To examine substance
abuse patterns of
veterans seeking
treatment for GD

DSM-IV criteria,
Gambler’s
Self-Report
Inventory. GD
only

66.4% of veterans reported a
lifetime history of substance
abuse or dependence.
History of substance
use/dependence was less
common in older gamblers
(> 60). Prior to admission
(past year), 58.1% of
veterans with a history of
substance use/dependence
actively used substances. In
most gamblers, the onset of
substance dependence
preceded the onset of
problem gambling

Shirk et al.
(2018)

Clinical sample; 61 GD
veterans seeking VA
treatment

71% white
98.4% male
50.8 ± 9.25 years

To investigate the clinical
psychopathologies and
comorbidities of
veterans seeking
treatment for GD

DSM-IV criteria,
SOGS. GD only

41% of veterans showed a
lifetime history of a mood
disorder, and 29.5%
presented a lifetime
diagnosis of PTSD. 77% of
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remission from GD (over the past year) were significantly less
likely to have a current Axis I psychiatric diagnosis. The same
research group again studied a representative sample of vet-
erans, but now included only American Indian veterans [54].
However, this study differed from the previous in that the
research team compared “non-problem” gamblers and non-
gamblers and found that non-problem gamblers had greater
lifetime rates of any mood disorder and PTSD.

PTSD and Trauma-Related Conditions

The relationship between PTSD and gambling behavior has
become clearer in recent years, but more work remains to
elucidate this relationship. Specifically, researchers found that
gamblers were more likely to have a diagnosis of PTSD but no
association was found between combat exposure and likeli-
hood of gambling [54]. Similarly, in a study of a representative
sample of veterans, researchers examined stressful life expe-
rience pre-, peri-, and post-deployment and found that vet-
erans with PTSD were significantly more likely to engage in
at-risk gambling behavior [15]. Specifically, this study

Table 3 (continued)

Article Sample (n and brief
description)

Demographics
(ethnicity, gender,
mean age [±SD])

Study objective Measure and severity
of gambling patients

Results

veterans reported lifetime
substance use, generally
with tobacco (76.6%) and/or
alcohol (68.9%)

Westermeyer
et al.
(2006)

Representative sample;
n = 132 American Indian
and Hispanic veterans who
met lifetime criteria for GD

0% white
89.4% male
49.73 ± 10.2 years

To determine 1-year
remission rates from
GD, along with factors
associated with GD
remission

DSM-III-R criteria
via the
Quick-Diagnostic
Interview
Schedule. GD
only

70% of the sample met criteria
for past-year GD while the
remaining 30% was in
remission from GD for the
last year or more.
Participants in remission
were significantly less likely
to have a current Axis I
psychiatric diagnosis.
Remitters did not differ
significantly from
non-remitters on
demographic variables and
the absence of PTSD was
associated with remission
(10% remitters vs 33%
non-remitters)

Westermeyer
et al.
(2008)

Representative sample;
n = 557 American Indian
veterans

0% white
85.6% men

To assess demographic
and mental health
characteristics of
“non-problem”
gamblers vs
non-gamblers

DSM-III-R criteria
via the
Quick-Diagnostic
Interview
Schedule.
Non-problem
gamblers

Gamblers had greater lifetime
rates of any Mood Disorder
and PTSD. No significant
difference was seen by
gender or combat exposure
but veterans who had
experienced severe trauma
were more likely to be
gamblers in univariate
analysis. However, this
finding was no longer
significant when included in
a regression model. Tobacco
dependence and antisocial
personality disorder were
significantly associated with
gambling when analyzed
with a regression model

*Demographics from the gambling veterans (n = 288)

GD, gambling disorder; PTSD, post-traumatic stress disorder; SOGS, South Oaks Gambling Screen
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showed that the experience of post-deployment stressful life
events and less social support increased the probability of at-
risk gambling behavior. Finally, a retrospective chart review
of veteran admissions to a VA gambling treatment program
found that 64% of veterans reported a history of trauma (emo-
tional, physical, or sexual abuse) that usually occurred during
childhood [55]. They also found that gamblers with trauma
backgrounds that included experienced physical and emotion-
al abuse were more likely to attempt suicide.

PTSD co-occurs at high rates among US veterans receiving
residential problem gambling treatment. For example, a recent
set of studies [28, 56] included both an inpatient clinical sam-
ple of veterans with GD and an online convenience sample of
non-veterans, as they explored the relationship between gam-
bling beliefs, motivations, and their association with symp-
toms of PTSD. Results from these studies indicated that for
both samples, symptoms of PTSD were related to more gen-
eral cognitive distortions around gambling, including positive
gambling expectancies (beliefs that gambling will improve
one’s affect, mood, or well-being). Additionally, PTSD was
related to greater coping motivations for gambling (i.e., gam-
bling to improve mood or reduce emotional distress).
Moreover, both samples showed a positive relationship be-
tween positive gambling expectancies and coping motivations
for gambling. Building off this previous study, these re-
searchers used the same study design to further investigate
symptoms of PTSD and how they might be related to specific
situational vulnerabilities to gambling behaviors [48•]. This
study found that for both veterans with GD and non-veterans,
symptoms of post-traumatic stress were uniquely related to
gambling in response to negative affect, gambling in response
to social pressure, and gambling due to a need for excitement.
These latter two points are somewhat surprising, as gambling
in response to a need for excitement or social pressure were
not predicted as situations that individuals with PTSD would
be especially vulnerable to gamble. However, these associa-
tions persisted, even when other potentially explanatory vari-
ables were held constant (i.e., trait impulsivity). Furthermore,
they persisted in a non-veteran community sample, suggesting
a consistent link between PTSD symptoms and gambling in
response to a wide variety of situations. Further work is need-
ed to uncover the mechanisms and directionality involved in
the relationship between GD and PTSD among veterans.

Suicide Risk

An estimated 1-in-5 individuals with problem gambling will
attempt suicide in their lifetime [57–59]. A similar pattern has
emerged for US veterans as one study found that 39.5% of 114
veteran compulsive gamblers had previously attempted sui-
cide [60]. Furthermore, another study by the same author
[52] compared younger and older cohorts of treatment-
seeking veterans with GD and revealed that older veterans

(age ≥ 60 years) were generally less likely to have attempted
suicide at some point in the past. However, for recent suicide
attempts in the last three years prior to gambling treatment
admission, older veterans were more likely than the younger
cohort to have attempted suicide. In a rare examination of
suicide in a representative sample of veterans, researchers
found that veterans who engaged in at-risk/problem gambling
were significantly more likely to report a suicide attempt and
suicidal ideation than recreational or non-gambling veterans
[42]. Lastly, in a recent example, researchers revealed that in a
clinical sample of veterans with GD and chronic pain, comor-
bid veterans were 1.9 times more likely to attempt suicide than
veterans with a pain disorder alone [19••]. This result comple-
ments a previous work on chronic pain and GD, which sug-
gested a positive association between moderate or severe pain
interference and problematic/pathological gamblers in a sam-
ple of 41,897 adult Americans [61].

Taken together, these results raise considerable concerns
about the increased risk for suicide that GD poses for military
populations, but this association remains poorly understood.
Considering the high rates of psychiatric disability associated
with GD among veterans, greater attention is needed to rou-
tinely assess for suicidality and problem gambling severity
among all active duty or veterans seeking healthcare.

Homelessness

Only two studies have investigated the relationship between
homelessness and GD in veterans. An early study explored
gambling problems in 154 formerly substance-abusing and
homeless veterans six months after discharge from a treatment
program [62]. Results from this study showed that veterans
with gambling problems did not differ from other veterans in
their current housing stability or employment. In a comparison
of a national sample of homeless and non-homeless VA men-
tal health users, researchers [63] discovered that in contrast to
previous findings, GD was associated with homelessness and
was a significant predictor of veteran homelessness (GD was
the second strongest predictor after illicit drug use).

Table 4 provides an overview of studies exploring the fac-
tors of PTSD, trauma, homelessness, or suicide in gambling
veterans.

Treatment for GD in Veterans

The present review found two studies on the treatment of GD
in military veterans within its scope, although there were pre-
vious treatment articles conducted at an earlier date than the
studies included in this review [64]. The lack of treatment
studies for GD in military personnel is concerning, particular-
ly when considering that many military members are appre-
hensive about the confidentiality of their decision to seek
treatment for GD [33]. An additional concern is that
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Table 4 Summary of studies examining suicide, PTSD and trauma-related conditions, and/or homelessness in gambling veterans

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean age
[±SD])

Study objective Measure and severity of
gambling patients

Results

Castellani
et al.
(1996)

Clinical sample; n = 154
formerly homeless,
substance-abusing
veterans 6 months after
discharged from
treatment

Not reported To explore negative affect,
gambling problems and
coping skills in
previously homeless,
substance-abusing
veterans

SOGS. GD only Veterans with a gambling
problem had significantly
higher levels of negative
affect and poorer coping,
however their housing
and employment stability
did not differ from the
other veterans

Edens
et al.
(2011)

Clinical sample,
population-based;
n = 1,120,424 veteran
users of VA specialty
mental health service
during FY2009

25% white
91% male

To ascertain risk and
protective factors for
homelessness with
comparisons of homeless
and non-homeless VA
mental health service
users

Electronic medical
recording for a clinical
diagnosis of GD. GD
only

The rate of past-year
homelessness among
veterans using VA mental
health services was 9.7%.
Illicit drug use was the
strongest predictor of
homelessness followed
by GD. OEF/OIF veteran
status was a protective
factor against
homelessness

Grubbs
et al.
(2018)

Representative and clinical
sample; Representative:
n = 589 adults via adults
Amazon’s Mechanical
Turk Clinical: n = 332
veterans seeking
residential VA treatment
for GD

74.1% white
56.3% male
42.4 ± 14 years

To assess how PTSD and
post-traumatic stress may
be related to specific
gambling-related motives
and cognitions

SOGS, Gambling
Expectancies subscale of
the Gambling-Related
Cognitions Scale,
Negative Emotions
subscale of the Inventory
of Gambling Situations,
Coping subscale of the
Gambling Motives
Questionnaire. GD only

In both samples, symptoms
of PTSD were related to
positive gambling
expectancies and coping
motivations for gambling.
Furthermore, in both
samples positive
gambling expectancies
were associated with
greater coping
motivations for gambling

Grubbs
and
Chap-
man
(2019)

Representative and clinical
sample; Representative:
n = 743 adults via
Amazon’s Mechanical
Turk Clinical: n = 332
veterans seeking
residential VA treatment
for GD

73.9% white
55.8% male
41.5 ± 13.9 years

To determine whether
symptoms of
post-traumatic stress
might be related to
specific situational
vulnerabilities to
gambling behaviors in a
clinical GD sample and
among recreational
gamblers

SOGS, the Center for
Addiction and Mental
Health-Inventory of
Gambling Situations,
Inventory of Gambling
Situations. GD, problem
gamblers, and
recreational gamblers

In both samples, symptoms
of post-traumatic stress
were uniquely related to
gambling in response to
negative affect, gambling
in response to social
pressure, and gambling
due to a need for
excitement. These effects
remained after adjusting
for substance use and trait
impulsivity

Grubbs,
Chap-
man
and
Sheph-
erd
(2019)

Representative and clinical
sample; Representative:
n = 589 adults via adults
Amazon’s Mechanical
Turk Clinical: n = 332
veterans seeking
residential VA treatment
for GD

74.1% white
56.3% male
42.4 ± 14 years

To examine how PTSD or
symptoms of PTSD
might be related to the
expression and
experience of
gambling-related
cognitions

SOGS, Gambling-Related
Cognitions Scale. GD
only

For both samples,
individuals with PTSD or
symptoms of PTSD were
likely to report greater
gambling-related
cognitions. These
findings were consistent
even after gambling
symptom severity and
trait neuroticism were
held constant

Kausch
(2003b)

Clinical sample; n = 114,
retrospective chart review
of veteran admissions to a

86% white
92.2% male
48.9 ± 9.7 years

To provide descriptive
information about suicide
attempts in veterans with
GD, and to unveil

SOGS, DSM-IV criteria.
GD only

39.5% of veterans reported
that they had made a
suicide attempt at some
time in their lives. For
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psychiatric disorders such as PTSD can co-occur at high rates
among US veterans receiving residential problem gambling
treatment [28, 56]. As such, the current strategies for treating
GD in military members may be inadequate and should in-
clude plans to address likely psychiatric comorbidities and
privacy concerns of US military members. Table 5 contains
a summary of treatments of GD for veterans.

One study uniquely used a gambling treatment program
that targeted 66 veterans’ gambling beliefs and attitudes
[65]. The veterans that participated in this study showed sig-
nificant improvement in gambling beliefs and attitudes at
treatment end. In the only medication study found, the authors
used disulfiram and naltrexone to treat 177 veterans with

comorbid alcohol dependence, and co-occurring psychiatric
disorders [66]. In a subsample of the 177 veterans, the authors
found that 45 veterans exhibited problem-gambling features
and these 45 veterans displayed significantly less improve-
ment over time in global psychiatric functioning. In general,
treatment interventions (psychotherapy, pharmacotherapy)
targeting GD and other co-occurring disorders (PTSD, alcohol
use disorder) among veterans remain understudied.

Table 4 (continued)

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean age
[±SD])

Study objective Measure and severity of
gambling patients

Results

VA gambling treatment
program

underlying characteristics
of suicide attempters

64% of attempters, they
reported that their most
recent attempt was
gambling related. 58.8%
of those with a history of
drug dependence had a
history of suicide
attempts

Kausch,
Rugle,
and
Rowla-
nd
(2006)

Clinical sample; n = 111,
retrospective chart review
of veteran admissions to a
VA gambling treatment
program

85.6% white
91.9% male
48.9 ± 9.8 years

To investigate the
associations between
trauma history, comorbid
substance use and several
other variables in a
veteran GD sample

DSM-IV criteria, Gambler’s
Self-Report Inventory.
GD only

Most veterans (64%)
reported a history of
abuse (emotional,
physical, or sexual
trauma), which mostly
occurred in childhood.
Gamblers who
experienced trauma
(physical or emotional)
were more likely to
attempt suicide

Ronzitti
et al.
(2019)

Clinical sample;
n = 242,859 veteran users
of VA pain services
between FY 2012–2014

89.7% male
56.58 ± 0.3 years

To explore the relationships
between gambling
disorder, pain, and suicide
attempts among veterans
using VA pain-related
services

ICD-9 codes extracted from
the Corporate Data
Warehouse. GD only

Severe pain score is
negatively associated
with gambling disorders.
GD diagnosis was
associated with suicide
attempt in veterans who
in the past year visited a
VA for pain services

Whiting
et al.
(2016)

Representative sample;
n = 738 veteran data from
the Survey of the
Experiences of Returning
Veterans (SERV)

77.8% white
62.7% male
36 ± 8.7 years

Examined pre-, peri-, and
post-deployment factors
associated with veteran
problem gambling

Massachusetts Gambling
Screen, DSM-IV criteria.
Included GD, social,
at-risk, and problem
gamblers

Veterans with PTSD were
significantly more likely
to engage in at-risk
gambling behavior. After
adjusting for depression,
the experience of
post-deployment stressful
life events and reduced
social support increased
the probability of at-risk
gambling behavior

GD, gambling disorder; OEF, Operation Enduring Freedom; OIF, Operation Iraqi Freedom; SOGS, South Oaks Gambling Screen
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Vietnam Era Twin Registry (Genetic
and Environmental Factors)

The following series of studies use data from the Vietnam Era
Twin Registry (VET-R), which is a large cohort of only male
twin pairs (both monozygotic and dizygotic) born between
1939 and 1957. All cohort members served in the Vietnam
era (1965–1975), and in 1992 participated in a structured psy-
chiatric interview that assessed for psychiatric diagnoses. The
VET-R is a valuable dataset in that it allows researchers to
examine genetic and environmental contributions to psychiat-
ric diagnoses (including GD) in a large military population.

In one of the earliest studies, the investigators found that
inherited factors explain between 35% and 54% of the liability
for developing GD symptoms ([67]. Results also indicated
that 62% of liability for a clinical diagnosis of GD can be
explained by genetics and shared environment (familial fac-
tors). Lin et al.’s [67] results were also supported by a subse-
quent study [68] which found that 48.9% and 57.5% of the
total variance in risk of lifetime or past-year GD symptoms,
respectively, were due to genetic factors.

Other studies from the VET-R have explored how genetic
factors impact GD and its comorbidities. For example, one
study found baseline PTSD symptoms were associated with
a higher risk of developing problem gambling 10 years later
[69]. Other researchers found high rates of co-occurring life-
time GD and major depression (MD) with 34% of the genetic
variance for GD/MD also contributing to that of the other
disorder [70]. A 2015 analysis found that GD and obsessive-
compulsive spectrum disorders had a shared genetic variance
of 19.4% [71] which is similar to the 12–20% genetic variance

shared between alcohol dependence and GD [72]. This re-
search team also reported that 28% of the genetic variation
in GD was accounted for by antisocial behavior disorders
(ASPD, adult antisocial behaviors and childhood conduct dis-
order) [73]. Finally, several VET-R studies found that GDwas
associated with a host of attributes, including overall mental
health, psychiatric disorders, and trauma history [25, 69, 74,
75•], with many of these associations still reaching signifi-
cance after adjusting for covariates. For a complete summary
of studies addressing genetic and environmental factors, see
Table 6.

Discussion

Given recent funding priorities put forth by DOD and a
steadily-but-slowly growing body of literature on gambling
behaviors and problems in military and veteran populations,
we sought to conduct a systematic review of gambling-related
research in veteran and military populations. Despite the in-
creased and apparent vulnerabilities US military populations
present for the development of GD, little research exists to
provide a clear clinical and practical understanding of the
disorder within this population. A clear understanding of its
etiology, comorbidities, protective and risk factors, and prog-
nosis remains mostly unexplored. Our review does suggest,
however, that US military veterans have higher rates (estimat-
ed ranges between 2.3 and 9.0%) of GD (including problem
gambling/at-risk problem gambling) [13, 43] compared with
their civilian counterparts (estimated ranges between 0.4 and
4.0%) and that GD in the military service member populations

Table 5 Summary of studies exploring gambling treatments for veterans

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean
age [±SD])

Study objective Measure and
severity of gambling
patients

Results

Breen,
Kruedelba-
ch, and
Walker
(2001)

Clinical sample; n = 66
veterans admitted to a VA
gambling treatment
program

83% white
97% male
49.1 ± 8.2 years

To examine the effect of a
28-day inpatient treatment
program on gambling
beliefs and attitudes

SOGS, Gambling
Attitude and
Beliefs Survey,
DSM-IV criteria.
GD only

Mean scores on the Gambling
Attitudes and Beliefs
Survey improved by
treatment end

Grant et al.
(2017)

Clinical sample; n = 254
veterans with alcohol
dependence, and
co-occurring psychiatric
disorders admitted to one of
three VA clinics for
outpatient medication
treatment. Included a
subsample of n = 177
veterans with
problem-gambling features.

70.1% white
96.6% male
47.3 ± 8.7 years

To assess the influence of
problem-gambling features
on veteran treatment
outcome for alcohol use
disorder or co-occurring
psychopathology assessed
via DSM-IV criteria

Massachusetts
Gambling
Screen. GD and
problem-
gambling
features (at-risk
or problem
gamblers)

45 of 177 veterans (25.4%)
exhibited problem-
gambling features. Veterans
with problem-gambling
features reported
significantly less
improvement over time in
overall psychiatric
functioning

GD, gambling disorder; SOGS, South Oaks Gambling Screen
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Table 6 Summary of studies addressing genetic and environmental contributions to gambling disorder in veterans

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean
age [±SD])

Study objective Measure and severity of
gambling patients

Results

Eisen
et al.
(199-
8)

Representative
sample from
Vietnam Era
Twin Registry;
n = 6718

90.8% white
100% male
41.9 years

To estimate the familial
contributions to GD

Diagnostic Interview Schedule
Version III-Revised. GD and
problem gamblers

Inherited factors explain
between 35 and 54% of the
liability for developing GD
symptoms. 62% of liability
for a clinical diagnosis of GD
can be explained by genetics
and shared environment
(familial factors)

Potenza
et al.
(200-
5)

Representative
sample from
Vietnam Era
Twin Registry;
n = 7869

93.4% white
100% male
42 ± 2.8 years

To estimate genetic and
environmental contributions
to GD andMajor Depression
(MD) based on DSM-III
criteria. Also investigated
the lifetime co-occurrence of
GD and MD

Diagnostic Interview Schedule
Version III-Revised. GD only

66% of the variance in GD and
41% of the variance in MD
were due to genetic factors,
and 34% of the variance in
GD and 59% of the variance
in MD were due to unique
environmental factors. There
was a significant correlation
between the genetic aspects
of GD and MD, with 34% of
the genetic variance for
GD/MD also contributing to
that of the other disorder

Scherrer
et al.
(200-
5)

Representative
sample from
Vietnam Era
Twin Registry;
n = 1669

100% male To model differences in the
health-related quality of life
(HRQoL) among
non-problem gamblers,
problem gamblers, and
disordered gamblers

Diagnostic Interview Schedule
Version III-Revised and a
Diagnostic Interview
Schedule based on DSM-IV
criteria. GD, problem and
non-problem gamblers

Negligible differences seen in
the physical domains of the
health survey between
groups. In each mental health
domain, disordered gamblers
had lower HRQoL scores
than problem gamblers, who
in turn had lower scores than
non-problem gamblers. The
results suggest that genetics,
substance use disorder and
family environment account
for differences between
problem/disordered gambling
and non-problem gambling

Scherrer
et al.
(200-
7a)

Representative
sample from
Vietnam Era
Twin Registry;
n = 1675

94% white
100% male
53.4 ± 2.5 years

To investigate the relationship
between psychiatric disorder
history and genetic
vulnerability to problem and
disordered gambling

Diagnostic Interview Schedule
Version III-Revised. GD and
problem gamblers

After adjusting for genetic and
family influence, prior history
of problem and disordered
gambling behavior was a
strong predictor of current
disordered gambling
behavior. Increased risk of
past-year gambling disorder
significantly associated with:
lifetime history of antisocial
personality disorder, drug
dependence,
depression/dysthymia, PTSD
and nicotine dependence

Scherrer
et al.
(200-
7b)

Representative
sample; from the
Vietnam Era
Twin Registry,
n = 1675

100% male To estimate the strength of the
association between
exposure to lifetime
traumatic events and
gambling problems

Diagnostic Interview Schedule
Version III-Revised and
DSM-IV criteria. Unaffected,
at-risk, problem gamblers,
and GD

After adjusting for covariates,
the following were associated
with GD: child abuse, child
neglect witnessing someone
badly hurt or killed, and
physical attack. Risk and
severity of gambling
problems increased with
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Table 6 (continued)

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean
age [±SD])

Study objective Measure and severity of
gambling patients

Results

number of lifetime traumatic
events experienced

Scherrer
et al.
(201-
5)

Representative
sample from
Vietnam Era
Twin Registry;
n = 1675

100% male To assess the genetic
correlation and association
among features of GD and
obsessive-compulsive
spectrum disorder (OC)

Diagnostic Interview Schedule
Version III-Revised and
DSM-V criteria for GD. GD
and problem gamblers

GD and OC have a shared
genetic variance of 19.4%,
which implies genetic
influence on co-occurrence.
Genetic factors account for
37% and 64% of total
variance in OC and GD
respectively

Slutske
et al.
(200-
0)

Representative
sample from
Vietnam Era
Twin Registry;
n = 8169

94% white
100% male
42 ± 2.8 years

To test for evidence of the
continuity model of GD. To
examine the causes of
comorbidity between GD
and alcohol dependence

Diagnostic Interview Schedule
Version III-Revised. GD,
problem and non-problem
gamblers

64% of the variance for
comorbidity of GD and
alcohol dependence was
accounted for by genetic
factors. 12–20% of genetic
variation and 3–8% of unique
environmental variation in
risk for GD was accounted
for by variation in alcohol
dependence risk

Slutske
et al.
(200-
1)

Representative
sample from
Vietnam Era
Twin Registry;
n = 7869

93.8% white
100% male
42.4 ± 2.8 years

To study the association
between GD and antisocial
personality disorder (ASPD)
and how the genetic and
environmental factors
contribute to the association

Diagnostic Interview Schedule
Version III-Revised. Two
groups, combined
GD/problem gamblers and
non-problem gamblers

Veterans with GD= 6.4 times
more likely to have a lifetime
diagnosis of ASPD. 28% of
the genetic variation in GD
was accounted for by
antisocial behavior disorders
(ASPD, adult antisocial
behaviors and childhood
conduct disorder)

Xian
et al.
(200-
7)

Representative
sample from
Vietnam Era
Twin Registry;
n = 1675

100% male
53 years

To address the contribution of
environmental and genetic
factors to lifetime GD
symptoms (baseline) and
past-year GD symptoms

Diagnostic Interview Schedule
Version III-Revised.
Combined group of
GD/problem gamblers

48.9% of the total variance in
risk of lifetime GD baseline
symptoms was due to genetic
factors. 57.5% of variance in
risk of past-year GD
symptoms was due to genetic
factors. The remaining
variance in current GD
symptoms was attributed to
unique environmental
influences

Xian
et al.
(200-
8a)

Representative
sample from
Vietnam Era
Twin Registry;
n = 1354

90% white
100% male
53 years

To examine the association
between cognitive
distortions and GD

Diagnostic Interview Schedule
Version III-Revised and
National Opinion Research
Center DSM-IV Screen for
Gambling Problems. Low
risk, at risk, problem and GD.

A positive association was
found between cognitive
distortion score and NODS
gambling severity. This
relationship was still
significant even after
controlling for genetic and
shared environmental
influence

Xian
et al.
(200-
8b)

Representative
sample;
subsample of
participants
n = 2720 from the
Vietnam Era
Twin Registry

93% white
100% male
43 years

To create latent classes based
on GD criteria and to assess
the association between
other psychiatric disorders
and these specific classes

Diagnostic Interview Schedule
Version III-Revised. GD and
problem gamblers

A four-class model provided the
best data fit. Classes 1–3
comprised of increasing
severity of problem gambling
behavior and the number of
diagnostic criteria endorsed
with class 0 containing
individuals who did not
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often co-occurs with trauma-related conditions, substance use,
and suicidality. Concerningly, there is a lack of published in-
terventions tested in this unique population; and, like the gen-
eral population, there appears to be a substantive genetic link
to the development of the disorder and other psychiatric co-
morbidities [76]. Based on these factors, we have provided
recommendations (see Table 7) on how to address missing
gaps specific to problem gambling among US military
populations.

With such limited research available, the apparent knowl-
edge gaps are extensive as they pertain to problem gambling
among US military populations. First, there is no clear, com-
prehensive understanding of the rates of problem gambling
and GD among US military veterans. Prior work has provided
some approximations of problem gambling among US vet-
erans [42]; however, more research is needed to better under-
stand how gambling severity evolves over the life course as
well as differences across US military populations, particular-
ly as a function of gender, ethnicity, and other cultural factors.
It is likely that only in extreme cases of problem gambling are
individuals diagnosed and referred to a mental health provider.
Motivations for seeking gambling treatment among veterans
are often the result of significant financial or legal factors [28].
To identify individuals with at-risk problem gambling (i.e., the
beginning stages of the GD), we need to adopt standardized
screening for problem gambling across healthcare settings that
interact with military populations. The implementation of
standardized screening for problem gambling could serve to
detect those earlier in the course of the illness, thus reducing
full onset of the GD, which in turn would prevent much of the

irrevocable psychological, medical, social, and financial prob-
lems associated with problem gambling [77]. Results from
this systematic review suggest that the implementation of
standardized screening for GD among organizations (DOD
military bases, Veterans Affairs Medical Centers, universities
with veteran student programming) that serve US veterans is
strongly needed.

Second, our review suggests there are limitations with cur-
rent studies specific to the design and samples used for
assessing problem gambling/GD among veterans. With only
a few exceptions, samples studied were convenience samples,
often treatment-seeking, and designs were cross-sectional in
nature. In addition, any comparisons made between diagnosed
GD, problem gamblers, recreational gamblers, and non-
gamblers amount to only a small fraction of studies. Slot ma-
chines are widely available on US military bases [78] which
may play a role in the initial development of GD in military
members [79]. Yet, these direct links remain untested. In the
future, more exploration of the etiology of GD in military
members and veterans is necessary, particularly as it pertains
to understanding how gambling accessibility onmilitary bases
increases veterans’ risk of developing GD. Ultimately, there
are relatively few substantive examples of prospective re-
search studies specifically investigating gambling behaviors
and GD in veteran populations. Prospective studies of GD in
USmilitary members would assist researchers in unveiling the
specific risk factors (e.g., trauma exposure, impulsivity, ad-
verse childhood experiences) that might lead to the develop-
ment of GD and in identifying potential protective factors that
lower the chance of developing GD. Moreover, such research

Table 6 (continued)

Article Sample (n and brief
description)

Demographics
(ethnicity,
gender, mean
age [±SD])

Study objective Measure and severity of
gambling patients

Results

gamble frequently. Members
of Classes 2 and 3 were
significantly more likely to
experience psychiatric
disorders than class 0, except
for bipolar disorder for class 2

Xian
et al.
(201-
4)

Representative
sample from
Vietnam Era
Twin Registry;
n = 7869

93.4% white
100% male
42 ± 2.8 years

To investigate how genetic and
environmental factors
contribute to the
co-occurrence of GD and
drug abuse/dependence

Diagnostic Interview Schedule
Version III-Revised.
Combined group of
GD/problem gamblers

Genetic and non-shared
environmental factors
contributed to co-occurrence
of problem/pathological
gambling and drug
abuse/dependence (cannabis
and nicotine
abuse/dependence). For
stimulant (e.g., speed,
cocaine) abuse/dependence,
only genetic factors were
significant contributors

GD, gambling disorder
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would also provide foundations for future policy initiatives in
military and veteran populations designed to prevent the de-
velopment of gambling problems before they appear.

Third, the majority of samples studied includedwhite, male
veterans. Although reflective of the armed services demo-
graphics overall, findings from the general population demon-
strate that GD affects minorities differently and at greater rates
and should also be considered within this subpopulation of US
military veterans. This is particularly notable given that all
branches of the military are increasingly diverse with regard
to gender and racial composition [80]. In addition, the pro-
gression of problem gambling and GD differs between men
and women in the general population [81], and although men
make up the majority of US military veterans population, the
percentage of women joining the US military service

continues to rise. Recent studies have also raised attention to
GD among women veterans, which requires further explora-
tion [19•]. This focus on gender differences is particularly
notable given that recent studies of veterans in residential
treatment for GD were comprised of 20% women, which sug-
gests that either rates of GD or rates of treatment-seeking (or
both) may be higher among women veterans [28, 56]. Lastly,
evidence suggests that age may also play a role in how GD
presents and its co-occurring risk factors (e.g., suicide); yet,
despite the aging US veteran population, little is known about
how gambling behaviors differ across the lifetime in veterans.
With a large and aging US veteran population, further work
examining the interplay between age and GD among veterans
is sorely needed as prior work has suggested that problem

Table 7 Knowledge gaps and
concerns relating to GD in
military veteran populations and
approaches for addressing these
issues

Current gaps Future recommendations

Stigma of diagnosis Currently, some active military members state that they do not undergo GD
treatment for fear of discharge from the military or punishments from their
superiors. These beliefs could persist as active military members transition
into civilian life. Overall, policy changes and a larger emphasis on privacy
for both active and veteran military members undergoing treatment could
help with these issues. Other barriers to treatment for military members
should also be investigated through large national representative samples of
veterans.

Lack of rates, screening, and
underdiagnosis

Inform clinicians and administrators that GD is a concern in veteran
populations and encourage assessment of GD, possibly with a brief
gambling screener. GD is often comorbid with many mental health
disorders that veterans present with (i.e., mood disorders, PTSD,
substance/alcohol abuse) and veterans that present with one of these
common psychiatric disorders could be assessed for GD as well.

Gambling availability on
military bases

More research is needed to understand the potential effects of allowing
gambling games (e.g., slot machines) on military bases and to assess if this
availability is related to the development or maintenance of GD in veterans.

Demographic differences Age, race/ethnicity, and gender differences require further attention. For
example, development of GD differs between men and women in the
general population. With the growing number of women entering into
military service and reporting greater psychiatric and substance use
problems compared with the general public, investigating differences may
inform prevention and interventions.

Non-US military veterans A few studies have investigated the impact of GD on Non-US military
veterans, but direct comparisons between US military and Non-US military
veterans could examine cultural differences in veterans with GD. Such
information could help inform both prevention and treatment approaches
for military veterans.

Longitudinal data New research using naturalistic longitudinal studies assessing the trajectory of
GD are needed to help to identify risk and protective factors for the
development of GD and measure the progression of GD symptoms over
time among veterans.

Treatment effectiveness Limited research has directly assessed treatment of GD specifically in veteran
populations. As veterans are a unique population at higher risk than the
general population for many psychiatric disorders, more research to assess
effective treatments for this specific group is necessary. Future research
should also include veterans with GD and comorbid psychiatric disorders
as GD often co-occurs with other psychiatric disorders.

GD, gambling disorder
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gambling occurs across the lifespan and is present among
older adults [82].

Lastly, with only two extant treatment studies within the
scope of this review, one psychosocial and one pharmacolog-
ical, it is unclear how effective treatment within the general
population will translate to the US veteran population.
Because of the complex and unique histories and co-
occurring disorders found among US military veterans, stan-
dard treatment protocols often need to be adapted to meet their
specific needs. Given that, there is a great need to further
investigate and develop effective treatments for this subpopu-
lation and other at-risk groups [83].

As mentioned above, the US GAO (2017) reported a small
number of active-duty service members were diagnosed with
GD or were being treated for problem gambling. Yet, despite
these low numbers, the GAO report suggests active screening
for problem gambling given its association with its problem-
atic preoccupation, financial problems, and an increased risk
of suicide. In 2019, US Senators Warren and Daines intro-
duced an updated Gambling Addiction Prevention (GAP)
Act, which requires the DOD to develop policies and pro-
grams to prevent and treat problem gambling, provide educa-
tion materials and programs, and to promote responsible gam-
ing on military sites where gambling is available. In addition,
within 180 days of the passage of the Act, it requires the DOD
to update its regulations, instructions, and guidance to explic-
itly include gambling disorder. The exact nature of the screen-
ing, programs, and intervention have yet to be determined
among US agencies that serve military populations. As such,
this remains a significant barrier to care for veterans/active-
duty personnel with GD.

As a natural corollary to the field’s limitation and the DOD
and VA policy changes proposed internally, future directions
are clear. First, a systematic, prospective study specific to the
study of problem gambling among US military veterans is
needed to determine effective screeners for identifying those
at risk and to better understand development of the disorder to
help determine points for intervention. Second, investigation
into the clinical comorbidities of problem gambling is also
needed due to higher rates of psychiatric (e.g., PTSD) and
substance use disorders (e.g., alcohol use disorder) and suicide
among US veterans [42]. Likewise, further investigation is
needed to determine the role of gambling in social and finan-
cial issues (e.g., homelessness). In addition, less is known
about possible differences in specific characteristics regarding
associated cognitive distortion and symptom severity of GD
among this population is needed. A better understanding of
gambling characteristics and co-occurring problems among
this population will inevitably lead to improved interventions
and treatment that appropriately target their unique needs,
which leads to the next gap: demonstrated effective treatment.
Our review found only two interventions for problem gam-
bling among US veterans. Once problem gambling is

identified, demonstrated effective treatments need to be stud-
ied, developed, and tailored to this population to ensure it
adequately addresses their specific needs and leads to recov-
ery. Pharmacotherapy and psychotherapy interventions de-
signed to treatment GD among US veterans are strongly need-
ed to address missing gaps in care for this vulnerable subpop-
ulation (see [76] for further discussion).

Despite the varying reports and studies of varying samples,
design, and methodologies and the apparent knowledge gaps,
as this review demonstrates, US military veterans are vulner-
able to the development of problem gambling and GD. Unlike
the general population, however, the extent of the problem and
effective treatments for GD remain unknown and untested.
Future research is needed to address many of the described
missing gaps needed to enhance diagnosis and treatment out-
comes for veterans with gambling problems.
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Key Points
• Increasing evidence suggests that US military veterans (“a person who
served in the active military, naval, or air service and who was discharged
or released under conditions other than dishonorable”) are vulnerable to
developing problem gambling habits.

• Research on gambling disorder (GD) in veterans has been limited in
terms of treatment, intervention, and consistent GD rate estimates.

• Systematic screening for problem gambling/GD in military populations
should be implemented in the future.
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