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a b s t r a c t

Background: The prevalence and correlates of alcohol use disorder (AUD) and drug use disorder (DUD)
diagnoses in Iraq and Afghanistan veterans who are new users of Department of Veterans Affairs (VA)
healthcare nationwide has not been evaluated.
Methods: VA administrative data were used in retrospective cross-sectional descriptive and multivari-
able analyses to determine the prevalence and independent correlates of AUD and DUD in 456,502 Iraq
and Afghanistan veterans who were first-time users of VA healthcare between October 15, 2001 and
September 30, 2009 and followed through January 1, 2010.
Results: Over 11% received substance use disorder diagnoses: AUD, DUD or both; 10% received AUD diag-
noses, 5% received DUD diagnoses and 3% received both. Male sex, age < 25 years, being never married or
divorced, and proxies for greater combat exposure were independently associated with AUD and DUD
diagnoses. Of those with AUD, DUD or both diagnoses, 55–75% also received PTSD or depression diag-
noses. AUD, DUD or both diagnoses were 3–4.5 times more likely in veterans with PTSD and depression
(p < 0.001).
Conclusions: Post-deployment AUD and DUD diagnoses were more prevalent in subgroups of Iraq and
Afghanistan veterans and were highly comorbid with PTSD and depression. Stigma and lack of univer-
sal screening may have reduced the number of DUD diagnoses reported. There is a need for improved
screening and diagnosis of substance use disorders and increased availability of integrated treatments
that simultaneously address AUD and DUD in the context of PTSD and other deployment-related mental
health disorders.

Published by Elsevier Ireland Ltd.

1. Introduction

American troops have been deployed to Afghanistan and sub-
sequently to Iraq for nearly a decade. Many soldiers have endured
multiple tours of duty and most have experienced combat. Making
the transition from warzone to home has been challenging, espe-
cially for veterans who have sustained physical injuries, as well as
those who have developed mental health problems. Indeed, the
prevalence of mental health disorders in veterans of Operation
Enduring Freedom (OEF, principally Afghanistan) and Operation
Iraqi Freedom (OIF, principally Iraq), particularly posttraumatic
stress disorder (PTSD), continues to rise, a trend that has been high-
lighted in the scientific and popular media (Associated Press, 2008;
Friedman, 2010; Milliken et al., 2007; Seal et al., 2009; Tanielian and
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Tel.: +1 415 221 4810x4852; fax: +1 415 379 5573.

E-mail addresses: Karen.Seal@va.gov, Karen.Seal@ucsf.edu (K.H. Seal).

Jaycox, 2008). In contrast, far less is known about the prevalence
and predictors of alcohol use disorders (AUD) and there is only one
published report in the medical literature about non-alcohol drug
use disorders (DUD) in OEF/OIF military personnel and veterans
(Hawkins et al., 2010). Knowledge of the prevalence and corre-
lates of substance use disorders may facilitate early detection and
inform targeted interventions to prevent chronic drug and alcohol
problems in this current generation of returning veterans.

Recent studies have examined alcohol use in samples of OEF/OIF
military service personnel and veterans (Calhoun et al., 2008;
Hawkins et al., 2010; Jacobson et al., 2008; McDevitt-Murphy et al.,
2010; Santiago et al., 2010; Wilk et al., 2010). In over 48,000
military service personnel participating in the Millennium Cohort
Study, Jacobson and colleagues found that National Guard and
Reserve personnel were at increased risk for new-onset heavy
weekly drinking, binge drinking, and alcohol-related problems,
compared to active duty forces (Jacobson et al., 2008). In cross-
sectional studies of smaller samples of OEF/OIF veterans in VA
healthcare undergoing screening, 22–40% screened positive for
high-risk drinking (Calhoun et al., 2008; Erbes et al., 2007; Hawkins

0376-8716/$ – see front matter. Published by Elsevier Ireland Ltd.
doi:10.1016/j.drugalcdep.2010.11.027

dx.doi.org/10.1016/j.drugalcdep.2010.11.027
http://www.sciencedirect.com/science/journal/03768716
http://www.elsevier.com/locate/drugalcdep
mailto:Karen.Seal@va.gov
mailto:Karen.Seal@ucsf.edu
dx.doi.org/10.1016/j.drugalcdep.2010.11.027


94 K.H. Seal et al. / Drug and Alcohol Dependence 116 (2011) 93–101

et al., 2010; McDevitt-Murphy et al., 2010); 7% of OEF/OIF veterans
in a small sample screened positive for cocaine and marijuana use
disorders (Hawkins et al., 2010). Thus, while a few studies suggest
increased risk for problem drinking and drug use through popula-
tion screening, to date, there are no national-level studies of the
prevalence and correlates of AUD or DUD diagnoses for the entire
OEF/OIF veteran population enrolled in VA healthcare in the United
States.

Among civilians, up to one-half of those with a substance use
disorder (SUD), including alcohol and drug abuse and dependence,
also have at least one other comorbid mental health disorder and
conversely, about 15–40% of individuals with a mental disorder also
abuse substances (Grant et al., 2004; Kessler et al., 1996; Regier
et al., 1990). In a large national cohort of Vietnam veterans, 73% of
male Vietnam veterans met diagnostic criteria for comorbid PTSD
and a lifetime diagnosis of AUD (Kulka et al., 1990). Comorbid
SUDs are particularly important to consider in OEF/OIF veterans
because of the high rate of co-occurring mental health diagnoses
in this population (Seal et al., 2007, 2009). Several studies in both
veterans and civilians have supported the prevailing hypothesis
that self-medication of mental health symptoms, particularly PTSD
symptoms, drives comorbidity with SUD (Bremner et al., 1996;
Breslau et al., 2003; Chilcoat and Breslau, 1998). Other evidence
however, suggests that SUDs promote the onset of psychiatric dis-
orders and still other data point to shared causal pathways that are
genetic or environmental (Kessler, 2004). Of clinical importance,
individuals with SUDs that co-occur with other mental disorders
often have more severe symptoms, require specialized treatment,
and have poorer treatment outcomes (Kessler et al., 1996; Ouimette
et al., 1998b; Watkins et al., 2001). Nevertheless, there are no
published data on AUD and DUD comorbidity patterns in OEF/OIF
veterans that could be used to guide clinical care of these returning
veterans.

The Department of Veterans Affairs (VA) healthcare system is
the single largest provider of healthcare for OEF/OIF veterans with
565,024 (48%) of the over one million returned combat veter-
ans enrolled (Department of Veterans Affairs, 2010). This study
aimed to determine the prevalence and correlates of AUD and
DUD diagnoses, including comorbid mental health disorders, in
OEF/OIF veterans who were new users of VA healthcare. A better
understanding of factors associated with AUD and DUD, including
comorbidity patterns, in the large number of veterans returning
from war may facilitate targeted screening, secondary preven-
tion, and stimulate more research on integrated treatments for
co-occurring substance use and other mental health disorders.

2. Methods

2.1. Study population

The study population was identified using the VA OEF/OIF Roster (see below).
Our target population was the subgroup of OEF/OIF veterans who, after October 15,
2001, had their first clinical visit to a VA healthcare facility after military service sep-
aration through September 30, 2009 (n = 648,023). We excluded OEF/OIF veterans if
they had received VA healthcare prior to the start of OEF in October 2001 (n = 88,594)
because our focus was on mental health diagnoses in OEF/OIF veterans who entered
VA healthcare after the start of the wars in Iraq and Afghanistan. We also excluded
veterans who were killed in action (n = 2122) and who first entered VA healthcare 90
days prior to the study end date (n = 100,805), which might preclude sufficient time
to receive diagnoses. Thus, our final study population consisted of 456,502 OEF/OIF
veterans who were first-time users of VA healthcare services between October 15,
2001 and September 30, 2009 and were followed for at least 90 days until the study
end date of January 1, 2010. The study was approved by the Committee on Human
Research, University of California, San Francisco and the Human Research Protection
Program at the San Francisco VA Medical Center.

2.2. Source of data

The VA OEF/OIF Roster is a growing national database of veterans who have
separated from OEF and/or OIF military service, have enrolled in VA healthcare, and

who have had at least one clinical encounter at a VA facility nationwide. The OEF/OIF
Roster includes basic sociodemographic and military service information on OEF/OIF
veterans, but has limited race/ethnicity categorizations and lacks information on
income and educational attainment, as well as detailed information about level and
type of combat exposure. OEF/OIF Roster data through 9/30/09 were linked to VA
clinical data contained in the VA National Patient Care Database (NPCD) through
1/1/10. The VA electronic medical record has been used extensively for research
(Ashton et al., 2003; Boyko et al., 2000) and includes the date of the clinic visit and
associated diagnosis(es) designated using International Classification of Diseases,
Ninth Revision Clinical Modification (ICD-9-CM) codes.

2.3. Definition of study variables

2.3.1. Dependent outcome variables. The primary binary dependent outcome vari-
able was the presence or absence of AUD or DUD diagnoses, including both abuse
and dependence. Administrative ICD-9 CM codes for AUD and DUD correspond to
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revi-
sion (DSM-IV-TR) classifications (Tables 1 and 2, footnotes; American Psychiatric
Association, 2000). Tobacco use disorders were not included. We also excluded ICD-
9 CM codes for AUD or DUD diagnoses “in remission” because we were focused
on current SUD diagnoses that coincided with deployment to Iraq and Afghanistan
and we could not verify when “in remission” diagnoses initially occurred and sub-
sequently remitted in relation to the current conflicts. For multivariable analyses,
in order to create mutually exclusive categories, veterans were classified as having
either AUD diagnoses only, DUD diagnoses only or both AUD and DUD diagnoses.

2.3.2. Independent descriptive and predictor variables. Sociodemographic charac-
teristics (e.g. age, sex, race/ethnicity) and military service characteristics, such as
component type [National Guard or Reserve (NG/R) versus active duty (AD)], branch
of service (i.e., Army, Navy, Air Force, Marines), rank, and whether veterans had been
deployed once or more than once were included to evaluate the potential associa-
tion with AUD and DUD. We also examined four common military service-related
mental health diagnoses that have been associated with combat exposure (Kulka
et al., 1990): PTSD, depressive disorders, anxiety disorders and adjustment disor-
ders as putative comorbid mental health conditions with AUD, DUD or both (Table 3,
footnotes). We chose these particular mental health diagnoses because they repre-
sent the most prevalent mental health diagnoses among OEF/OIF veterans enrolled
in VA healthcare (Seal et al., 2007).

2.4. Statistical analyses

Multivariable logistic regression was used to determine independent sociode-
mographic and military service characteristics associated with AUD, DUD, or both.
Odds ratios (OR) with 95% confidence intervals (CI) were adjusted for sex, age,
race/ethnicity, marital status, rank, branch of service and multiple deployments.
Odds ratios less than one indicated a lower likelihood of association of an indepen-
dent variable (e.g. Navy) with AUD and DUD than the reference group (e.g. Army).
We calculated the OR for the reference group in comparison to another group by
taking the reciprocal of the other group. For example, the reciprocal of OR = .18 (or
OR = 1/.18 or OR = 5.56) is the calculated OR (or likelihood) of 18–24-year olds (ref-
erence group) relative to veterans ages 40–71 years of receiving an AUD diagnosis.
CIs around the point estimate for the reference group were derived by taking the
reciprocal of the CIs of the comparison group.

As in other studies (Jacobson et al., 2008; Seal et al., 2007, 2009), a significant
interaction was found between age and component type in association with AUD
and DUD diagnoses in that NG/R veterans compared to AD veterans had differing
AUD and DUD outcomes based on veterans’ ages. To faithfully represent this inter-
action and to simplify interpretation, multivariable models were stratified by NG/R
versus AD military component type. Multivariable methods were used to examine
the independent associations of PTSD, depression, anxiety and adjustment disor-
ders as potential comorbid conditions with AUD, DUD and both after adjustment
for sociodemographic and military service characteristics, primary care and mental
health services utilization (to mitigate possible ascertainment bias), and for cluster-
ing by VA facility. Because of the extremely large dataset, we set our threshold for
significance at a p-value of <0.001. All multivariable analyses were conducted using
Stata software (version 10.0; StataCorp LP, 2009) and SAS software (version 9.1.3;
SAS Institute Inc., 2004).

3. Results

3.1. Prevalence of alcohol and drug use disorders in OEF/OIF
veterans

Of the 456,502 OEF/OIF veterans who used VA healthcare for the
first time from October 15, 2001 through January 1, 2010, 12% were
female, the median age was 28 [intraquartile range (IQR) = 24–38],
and 36% were members of non-white ethnic minority groups. Forty-
one percent were veterans of NG/R service, the majority (60%) had
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Table 1
Sociodemographic and military service characteristics of Active Duty Iraq and Afghanistan veterans independently associated with alcohol use disorders (AUD), drug use
disorders (DUD) and both.

Characteristics Total AUDa only DUDa only AUD and DUDa

(n = 270,246) (n = 18,779) (n = 4784) (n = 9315)

n %b %b ORc (95% CI) %b ORc (95% CI) %b ORc (95% CI)

Sexd

Female 33,294 12.3 3.3 1 1.1 1 1.5 1
Male 236,886 87.7 7.5 2.14 (1.97,2.33)* 1.9 2.00 (1.72,2.32)* 3.7 2.71 (2.38,3.07)*

Race/ethnicityd

White 89,955 33.3 7.9 1 2.0 1 3.8 1
Black 19,978 7.4 5.4 0.79 (0.73,0.84)* 1.9 1.05 (0.94,1.18) 3.2 0.98 (0.89,1.07)
Hispanic 29,513 10.9 8.0 0.99 (0.94,1.04) 1.5 0.71 (0.64,0.79)* 3.1 0.82 (0.76,0.88)*

Othere 19,301 7.1 4.1 0.91 (0.83,0.99) 0.9 0.71 (0.59,0.84)* 1.8 0.90 (0.80,1.02)

Age group (years)c,d

18–24 78,500 29.0 9.5 1 2.4 1 5.2 1
25–29 94,343 34.9 7.8 0.90 (0.86,0.94)* 2.2 0.94 (0.87,1.03) 3.9 0.82 (0.77,0.87)*

30–39 47,984 17.8 5.8 0.76 (0.71,0.81)* 1.4 0.71 (0.63,0.81)* 2.7 0.70 (0.64,0.77)*

40–71 48,967 18.1 2.4 0.48 (0.44,0.54)* 0.3 0.18 (0.14,0.24)* 0.6 0.22 (0.18,0.27)*

Marital statusd

Married 94,293 34.9 6.2 1 1.6 1 2.4 1
Never married 91,979 34.0 9.6 1.34 (1.27,1.40)* 2.2 0.98 (0.90,1.08) 5.0 1.67 (1.55,1.79)*

Divorced/separated/widowed 34,472 12.8 10.4 1.74 (1.64,1.84)* 3.2 1.64 (1.48,1.82)* 6.6 2.69 (2.48,2.92)*

Rank
Enlisted 253,178 93.7 7.3 1 7.3 1 3.7 1
Officer 17,068 6.3 1.7 0.39 (0.33,0.47)* 1.7 0.17 (0.10,0.29)* 0.3 0.20 (0.14,0.29)*

Branchd

Army 122,709 45.4 7.9 1 7.8 1 4.5 1
Marines 54,404 20.1 10.3 1.04 (0.99,1.09) 10.2 0.53 (0.48,0.59)* 4.0 0.64 (0.59,0.69)*

Navy 51,982 19.2 4.5 0.59 (0.55,0.63)* 4.4 0.51 (0.44,0.58)* 2.2 0.49 (0.44,0.54)*

Air Force 40,873 15.1 2.9 0.54 (0.49,0.58)* 2.9 0.62 (0.53,0.71)* 1.1 0.45 (0.40,0.51)*

Multiple deploymentsf

One 169,433 62.7 6.5 1 6.5 1 3.7 1
More than one 100,813 37.3 7.6 1.08 (1.04,1.13)* 7.6 0.69 (0.64,0.76)* 3.1 0.77 (0.72,0.81)*

a AUD refers to veterans with alcohol use disorders, excluding drug use disorders; DUD refers to veteran with drug use disorders, excluding alcohol use disorders. AUD
consists of alcohol abuse (305.00–305.03, 291.1, and 291.4) and alcohol dependence (303, 291.3, 291.5, 291.8, 291.9 and V113); DUD consists of drug abuse (305.20–305.93,
292.2, 292.9, 292.11, 292.12, 292.81, and 292.83) and dependence (304, 292.84, 292.89, and 292.9). DUD included illicit drug use and misuse of prescription drugs (e.g.,
305.406, diazepam (valium) abuse unspecified). AUD and DUD refers to veterans with both AUD and DUD.

b Unadjusted prevalence rate in each sub-category (row percentage).
c Odds ratio (OR) with 95% confidence intervals (CI) adjusted for sex, age, race/ethnicity, marital status, rank, branch of service and multiple deployments. Please note that

ORs < 1 indicate a lower likelihood of association of an independent variable (e.g. Navy) with AUD and DUD than the reference group (e.g. Army). To calculate the OR for the
reference group in comparison to another group, take the reciprocal of the other group; this represents the OR for the reference group. For example, the reciprocal of OR = .18
(or OR = 1/.18 or OR = 5.56) is the calculated OR (or likelihood) of 18–24-year olds (reference group) relative to veterans ages 40–71 years receiving an AUD diagnosis. To
calculate the confidence intervals (CIs), use the reciprocals as well.

d There are missing values.
e Other includes Asian, Pacific Islander, mixed races, and other race/ethnicities.
f Includes deployment to Iraq, Afghanistan or surrounding areas.
* p < 0.001.

served in the Army, and over one-third (37%) had multiple deploy-
ments. Of OEF/OIF veterans who had at least one clinical visit to a
VA facility nationwide during the study period, 40% received one or
more ICD-9 CM mental health diagnoses, with PTSD being the most
common diagnosis (26%), followed by depression diagnoses (22%).

An AUD diagnosis was received by 9.9% of the overall sample
and a DUD diagnosis was received by 4.5%. Any SUD diagnosis,
AUD or DUD, was received by 11%, while 3.0% received both AUD
and DUD diagnoses. Diagnoses of substance abuse – alcohol abuse
(7.3%) and drug abuse (3.9%), were more common than diagnoses
of substance dependence – alcohol dependence (5.2%) and drug
dependence (2.7%). Male veterans had a higher prevalence overall
of SUD (AUD – 10.5% and DUD – 4.8%) compared to women veterans
(AUD – 4.8% and DUD – 2.4%).

3.2. Correlates of alcohol and drug use disorders in OEF/OIF
veterans

Among OEF/OIF veterans, independent correlates of AUD and
DUD, stratified by component type, are shown in Table 1 for AD

and Table 2 for NG/R veterans. The youngest group of AD veterans,
ages 18–24 years, was significantly more likely than older veterans
to have received AUD or DUD diagnoses. The age-associated risk
declined in a step-wise fashion with advancing age; the youngest
group having over twice the risk of AUD and over 5 times the risk of
DUD than AD veterans over age 40 (Table 1, footnote). In contrast,
among NG/R veterans, age was not a statistically significant corre-
late of AUD diagnoses. Of note, the youngest group of NG/R veterans
was significantly more likely to receive DUD diagnoses compared
to those >30 years old, but the magnitude of the decline in risk for
DUD with advancing age was smaller than for AD veterans.

Fewer differences between AD and NG/R veterans were
observed for other correlates of AUD and DUD diagnoses
(Tables 1 and 2). For instance, in both AD and NG/R veterans, men
were nearly 1.5 to over two times more likely to receive AUD and
DUD diagnoses than female veterans. Among veterans of both com-
ponents, with one exception, there was a trend for White veterans
to be at higher risk for AUD and DUD diagnoses than ethnic minor-
ity groups. In addition, compared to married veterans, those who
had never been married had a 25% to >60% greater likelihood of
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Table 2
Sociodemographic and military service characteristics of National Guard and Reserve Iraq and Afghanistan veterans independently associated with alcohol use disorders
(AUD), drug use disorders (DUD) and both.

Characteristics Total AUD onlya DUD onlya AUD and DUDa

(n = 186,256) (n = 12,700) (n = 2189) (n = 4218)

n %b %b ORc (95% CI) %b ORc (95% CI) %b ORc (95% CI)

Sexd

Female 19,647 10.5 3.6 1 0.9 1 1.1 1
Male 166,606 89.5 7.2 2.20 (2.03,2.40)* 1.2 1.42 (1.20,1.66)* 2.4 2.67 (2.31,3.09)

Raced

White 121,146 65.0 7.0 1 1.3 1 2.3 1
Black 21,750 11.7 6.7 0.99 (0.93,1.05) 1.3 1.04 (0.91,1.19) 2.9 1.33 (1.21,1.46)*

Hispanic 17,313 9.3 7.1 1.00 (0.94,1.07) 0.7 0.53 (0.44,0.64)* 1.7 0.75 (0.66,0.84)*

Othere 8461 4.5 5.8 0.83 (0.74,0.93)* 0.7 0.72 (0.55,0.95) 1.5 0.84 (0.69,1.01)

Age group (years)c,d

18–24 44,012 23.6 7.8 1.6 1 3.1 1
25–29 43,461 23.3 7.2 0.94 (0.89,0.99) 1.5 0.91 (0.81,1.03) 2.8 0.93 (0.86,1.02)
30–39 47,292 25.4 6.7 0.98 (0.92,1.04) 1.0 0.65 (0.57,0.75)* 1.9 0.74 (0.67,0.82)*

40–71 50,754 27.2 5.8 0.94 (0.88,1.00) 0.7 0.48 (0.41,0.57)* 1.4 0.58 (0.52,0.65)*

Marital statusd

Married 84,043 45.1 6.2 1 1.0 1 1.5 1
Never married 64,560 34.7 7.9 1.25 (1.19,1.32)* 1.5 1.12 (1.00,1.25) 3.1 1.63 (1.49,1.77)*

Divorced/separated/widowed 20,594 11.1 10.2 1.84 (1.74,1.95)* 1.6 1.61 (1.41,1.85)* 4.3 3.07 (2.80,3.37)*

Rank
Enlisted 170,749 91.7 7.2 1 1.3 1 2.4 1
Officer 15,507 8.3 2.3 0.37 (0.33,0.42)* 0.3 0.28 (0.20,0.39)* 0.3 0.17 (0.13,0.24)*

Branchd

Army 149,970 80.5 7.1 1 1.3 1 2.4 1
Marines 13,162 7.1 8.8 1.14 (1.07,1.23)* 0.9 0.56 (0.46,0.69)* 2.5 0.83 (0.73,0.94)
Navy 8514 4.6 4.6 0.69 (0.62,0.78)* 0.6 0.59 (0.43,0.81)* 1.0 0.46 (0.36,0.59)*

Air Force 14,573 7.8 3.6 0.60 (0.54,0.66)* 0.5 0.63 (0.48,0.82)* 1.0 0.53 (0.43,0.64)*

Multiple deploymentsf

One 117,633 63.2 6.9 1 1.3 1 2.3 1
More than one 68,623 36.8 6.7 1.04 (1.00,1.09) 1.0 0.91 (0.82,1.00) 2.2 1.06 (0.99,1.14)

a AUD refers to veterans with alcohol use disorders, excluding drug use disorders; DUD refers to veteran with drug use disorders, excluding alcohol use disorders. AUD
consists of alcohol abuse (305.00–305.03, 291.1, and 291.4) and alcohol dependence (303, 291.3, 291.5, 291.8, 291.9 and V113); DUD consists of drug abuse (305.20–305.93,
292.2, 292.9, 292.11, 292.12, 292.81, and 292.83) and dependence (304, 292.84, 292.89, and 292.9). DUD included illicit drug use and misuse of prescription drugs (e.g.,
305.406, diazepam (valium) abuse unspecified). AUD and DUD refers to veterans with both AUD and DUD.

b Unadjusted prevalence rate in each sub-category (row percentage).
c Odds ratio (OR) with 95% confidence intervals (CI) adjusted for sex, age, race/ethnicity, marital status, rank, branch of service and multiple deployments. Please note that

ORs < 1 indicate a lower likelihood of association of an independent variable (e.g. Navy) with AUD and DUD than the reference group (e.g. Army). To calculate the OR for the
reference group in comparison to another group, take the reciprocal of the other group; this represents the OR for the reference group. For example, the reciprocal of OR = .94
(or OR = 1/.94 or OR = 1.06) is the calculated OR (or likelihood) of 18–24-year olds (reference group) relative to veterans ages 40–71 years receiving an AUD diagnosis. To
calculate the confidence intervals (CIs), use the reciprocals as well.

d There are missing values.
e Other includes Asian, Pacific Islander, mixed races, and other race/ethnicities.
f Includes deployment to Iraq, Afghanistan or surrounding areas.
* p < 0.001.

receiving AUD or both diagnoses. Veterans of both components who
were divorced, separated or widowed had over one and a half to
over three times the risk for AUD and DUD diagnoses compared to
married veterans.

In general, veterans of both AD and NG/R components who had
proxies for greater combat exposure, namely having been junior
enlisted (versus officers) and having been in the Army (versus other
branches) (Kulka et al., 1990), were at greater risk for AUD and DUD
diagnoses. Among AD veterans with multiple deployments, there
was a small increased risk for AUD diagnoses, but a decreased risk
for DUD and both AUD and DUD diagnoses. Having served multiple
deployments was not associated with increased risk for AUD, DUD,
or both in NG/R veterans.

3.3. Comorbidity in OEF/OIF veterans with alcohol and drug use
disorders

Overall, of OEF/OIF veterans with AUD, DUD or both diagnoses,
82–93% had at least one other comorbid mental health diagnosis

(PTSD, depression, anxiety, and/or adjustment disorder). Table 3
shows the adjusted odds of the association of four target men-
tal health disorders with AUD and DUD. Among OEF/OIF veterans
who used VA healthcare, 63% with AUD or DUD diagnoses and 76%
with both AUD and DUD diagnoses also received comorbid PTSD
diagnoses (Fig. 1). Having received a PTSD diagnosis increased the
odds of an AUD diagnosis by roughly 4-fold and a DUD diagnosis by
roughly 3-fold. Similarly, depression was also associated with sig-
nificantly increased AUD, DUD and both diagnoses. The prevalence
and odds of receiving comorbid anxiety and adjustment disorders
diagnoses were also significantly elevated in the context of receiv-
ing AUD, DUD or both diagnoses, but the magnitude of the effect
sizes were smaller.

Table 4 shows that the independent odds of having 3 or more
comorbid mental health diagnoses in addition to AUD, DUD or both
ranged from 1.95 to 2.81. Of note, only 1% of veterans received a
diagnosis of isolated AUD (without DUD or any other mental health
disorder), while only 0.2% of veterans received an isolated DUD
diagnosis (without AUD or other mental health disorders).
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Table 3
Military service-related mental health diagnoses associated with alcohol use disorders (AUD), drug use disorders (DUD), and both among active duty and National Guard and
Reserve veterans of Iraq and Afghanistan.

Mental health diagnosesa Total AUDb DUDb AUD and DUDb

(n = 456,502) (n = 31,479) (n = 6973) (n = 13,533)

n %c %c ORd (95% CI) %c ORd (95% CI) %c ORd (95% CI)

PTSD
No 337,504 73.9 37.0 1 36.6 1 23.9 1
Yes 118,998 26.1 63.0 4.01 (3.79,4.25)* 63.4 3.08 (2.84,3.34)* 76.1 4.33 (3.92,4.79)*

Depression
No 356,685 78.1 46.4 1 41.9 1 28.1 1
Yes 99,817 21.9 53.6 3.61 (3.44,3.78)* 58.1 3.18 (2.93,3.45)* 71.9 4.68 (4.33,5.06)*

Anxiety
No 394,712 86.5 70.2 1 61.8 1 56.1 1
Yes 61,790 13.5 29.8 2.10 (1.99,2.21) 38.2 2.54 (2.32,2.78)* 43.9 2.55 (2.39,2.73)*

Adjustment disorder
No 396,660 86.9 73.5 1 71.7 1 66.4 1
Yes 59,842 13.1 26.5 1.81 (1.72,1.91)* 28.3 1.82 (1.67,1.98)* 33.6 1.72 (1.60,1.85)*

a The following ICD-9 CM codes were used to define: PTSD (ICD-9 CM code 309.81), depressive disorders (296.2–296.25, 296.30–296.35, and 300.4 and 311.0), anxiety
disorders (300.0–300.09, 300.20–300.29, and 300.3) and adjustment disorders (309.0–309.9).

b AUD refers to veterans with alcohol use disorders, excluding drug use disorders; DUD refers to veteran with drug use disorders, excluding alcohol use disorders. AUD
consists of alcohol abuse (305.00–305.03, 291.1, and 291.4) and alcohol dependence (303, 291.3, 291.5, 291.8, 291.9 and V113); DUD consists of drug abuse (305.20–305.93,
292.2, 292.9, 292.11, 292.12, 292.81, and 292.83) and dependence (304, 292.84, 292.89, and 292.9). DUD included illicit drug use and misuse of prescription drugs (e.g.,
305.406, diazepam (valium) abuse unspecified). AUD and DUD refers to veterans with both AUD and DUD.

c Unadjusted prevalence rate (column percentage).
d Odds ratio (OR) with 95% confidence intervals (CI) adjusted for sociodemographic and military service characteristics, number of primary care visits, number of mental

health visits, and clustering by VA facility.
* p < 0.001.

Table 4
Number of additional co-occuring military service-related mental health (MH) diagnosesa associated with alcohol use disorders (AUD), drug use disorders (DUD) and both
among active duty and National Guard and Reserve veterans of Iraq and Afghanistan.

Number of additional co-occurring MH disordersa Total AUDb DUDb AUD and DUDb

(n = 456,502) (n = 31,479) (n = 6973) (n = 13,533)

n %c %c ORd (95% CI) %c ORd (95% CI) %c ORd (95% CI)

1 additional MH diagnosis 72, 480 15.9 23.3 1 22.9 1 16.4 1
2 additional MH diagnoses 64, 246 14.1 33.1 1.68 (1.61,1.76)* 31.1 1.39 (1.28,1.51)* 32.7 1.87 (1.72,2.03)*

≥3 additional MH diagnoses 43, 625 9.6 26.0 1.98 (1.87,2.09)* 31.6 1.95 (1.77,2.15)* 43.9 2.81 (2.56,3.09)*

a The following ICD-9 CM codes were used to define other military service-related mental health diagnoses in addition to AUD, DUD or both: PTSD (ICD-9 CM code
309.81), depressive disorders (296.2–296.25, 296.30–296.35, and 300.4 and 311.0), anxiety disorders (300.0–300.09, 300.20–300.29, and 300.3) and adjustment disorders
(309.0–309.9).

b AUD refers to veterans with alcohol use disorders, excluding drug use disorders; DUD refers to veteran with drug use disorders, excluding alcohol use disorders. AUD
consists of alcohol abuse (305.00–305.03, 291.1, and 291.4) and alcohol dependence (303, 291.3, 291.5, 291.8, 291.9 and V113); DUD consists of drug abuse (305.20–305.93,
292.2, 292.9, 292.11, 292.12, 292.81, and 292.83) and dependence (304, 292.84, 292.89, and 292.9). DUD included illicit drug use and misuse of prescription drugs (e.g.,
305.406, diazepam (valium) abuse unspecified). AUD and DUD refers to veterans with both AUD and DUD.

c Unadjusted prevalence rate (column percentage).
d Odds ratio (OR) with 95% confidence intervals (CI) adjusted for sociodemographic and military service characteristics, number of primary care visits, number of mental

health visits, and clustering by VA facility.
* p < 0.001.

Fig. 1. Unadjusted prevalence of comorbid military service-related mental health
diagnoses (PTSD, depression, anxiety and adjustment disorders) associated with
alcohol use disorders (AUD), drug use disorders (DUD), and both among active duty
and National Guard and Reserve veterans of Iraq and Afghanistan.

4. Discussion

The prevalence of AUD diagnoses in OEF/OIF veterans in VA
healthcare (10%; 10.5% of men and 4.5% of women) is similar to
the prevalence of AUD diagnoses reported in prior epidemiologic
surveys of Vietnam Veterans, which found that 11.2–14% of males
(Centers for Disease Control, 1988; Kulka et al., 1990) and 2.4%
of females (Kulka et al., 1990) met DSM-III criteria for a current
AUD diagnosis. This similarity is notable because our results were
based on the entire population of OEF/OIF veterans nationwide
who sought VA treatment and received ICD-9 diagnoses associ-
ated with clinical visits, whereas the studies cited above were
derived from nationally representative samples of Vietnam vet-
erans undergoing standardized diagnostic interviews. Of note, the
lifetime prevalence of AUD diagnoses in the National Vietnam Veter-
ans Readjustment Study (NVVRS) cohort was 39.2% in men and 9.1%
in women (Kulka et al., 1990), which, given the similarities in cur-
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rent prevalence, may foreshadow a parallel lifetime prevalence of
AUD in OEF/OIF veterans over time. Prospective longitudinal stud-
ies from nationally representative samples of OEF/OIF veterans are
underway (Department of Veterans Affairs, 2009b), and these may
allow estimation of future public health burden.

AUD diagnostic rates of OEF/OIF veterans in this study were
higher than civilian AUD prevalence rates, which range from 3.1%
to 8.5% (Hasin et al., 2007; Kessler et al., 2005; Regier et al., 1990).
Combat exposure has been associated with higher rates of alcohol
and substance misuse (Calhoun et al., 2008; Jacobson et al., 2008),
and drinking is an established part of military culture (Ames and
Cunradi, 2004/2005). Rates of AUD diagnoses in OEF/OIF veterans
using VA healthcare were lower than rates of positive screens for
high-risk alcohol use in OEF/OIF military service personnel and vet-
erans (12–22%) (Hawkins et al., 2010; Milliken et al., 2007; Riddle
et al., 2007; Santiago et al., 2010). A higher rate of positive screens
for at-risk drinking compared to AUD diagnoses would be expected
because screens are designed to be more sensitive. The military is
aware of the short and long-term consequences of problem drink-
ing and now conducts universal screening for high-risk alcohol use
(Department of Defense, 2005b, 2006a, 2008a,b; Santiago et al.,
2010). Nevertheless, studies have shown that universal screening
of military and veteran populations for mental health problems
does not necessarily lead to improved clinical outcomes (Milliken
et al., 2007; Rona et al., 2005; Seal et al., 2008). Thus, in addition
to screening, the military has sponsored media campaigns against
high-risk drinking, but additional prevention strategies may be
needed (Department of Defense, 2005a, 2006b).

Among OEF/OIF veterans who were first-time users of VA
healthcare, 4.5% received a DUD diagnosis (4.8% of male vet-
erans and 2.4% of women). In contrast, in the NVVRS cohort,
current DUD diagnosis rates were lower: 1.8% among male Viet-
nam veterans and 0% among female veterans (Kulka et al., 1990).
Epidemiological surveys of civilians also found lower DUD preva-
lence rates of 1.4–2.0% (Compton et al., 2007; Kessler et al., 2005;
Regier et al., 1990). Neither VA nor the military conducts uni-
versal screening for non-alcohol substance misuse. Disclosure of
drug misuse often involves personal stigma and the disclosure of
illegal activities, both disincentives for clinicians to ask and for
patients to respond truthfully. In addition, funding for VA sub-
stance abuse treatment programs has declined relative to other
healthcare services (Chen et al., 2003; Chen et al., 2001), and many
substance abuse treatment programs accept patients only after
abstinence is achieved, two factors that limit the utility of universal
screening.

This lack of screening for DUD raises the concern that the true
rates of DUD in OEF/OIF veterans using VA may be higher than
the diagnostic prevalence rates reported in this study. Indeed, a
recent independent Survey of Health-Related Behaviors adminis-
tered to 28,500 AD military personnel world-wide in 2008 found
that 12% reported illicit drug use (Bray et al., 2009). This represents
an increase from 5% in 2005 (Bray et al., 2006), and was primarily
attributed to a rise in prescription drug misuse (Bray et al., 2009).
Although the study was not exclusive to OEF/OIF military person-
nel, its findings merit consideration because many more OEF/OIF
soldiers and veterans are surviving injuries than in prior conflicts
(Gawande, 2004) and using narcotic pain medication for injuries
(Wu et al., 2010).

In fact, we found that extremely few veterans in our study
received isolated DUD diagnoses (0.2%) which may reflect Berk-
son’s bias (Berkson, 1946). In other words, clinicians may not be
asking about or detecting DUD unless veterans present for other
mental health problems. Given the lack of universal screening for
substance misuse, and indications that DUD diagnostic rates may
be higher in OEF/OIF veterans than in other-era veterans or in civil-
ians, clinicians could improve care by using psychoeducation to

destigmatize problem drug use and by assessing OEF/OIF veter-
ans for drug use, whether or not another mental health disorder is
present.

We identified several subgroups with increased risk for AUD
and DUD diagnoses. The highest relative risk for AUD and DUD
was found in the very youngest group of AD veterans (ages 18–24
years), a finding corroborated by other studies (Calhoun et al., 2008;
Jacobson et al., 2008). In contrast, we found nearly the same risk
for AUD among older and younger groups of NG/R veterans, which
is consistent with other studies which have highlighted problem
drinking in NG/R veterans (Iowa Persian Gulf Study Group, 1997;
Jacobson et al., 2008; Milliken et al., 2007). National Guard and
Reserve veterans of all ages may be at high risk for SUD after
returning home because when called to arms they are more likely
established in civilian occupations, have family and community
ties, and may have had less preparation for combat, making their
transition to warzone and home again more challenging (Friedman,
2005; Jacobson et al., 2008). Thus, clinicians should probe for alco-
hol and drug misuse, especially in the youngest group of OEF/OIF
veterans and in NG/R veterans of all ages.

In both AD and NG/R veterans, we found that proxies for combat
exposure (Kulka et al., 1990), namely being enlisted (versus officer)
and in the Army or Marines (versus other branches) were associ-
ated with increased rates of AUD and DUD diagnoses as shown in
prior studies (Hoge et al., 2006; Jakupcak et al., 2010; Reger et al.,
2009; Wilk et al., 2010). Nevertheless, as in other studies (Reger
et al., 2009), we did not find a consistent positive association with
number of deployments and AUD and DUD diagnoses. One explana-
tion is that veterans who exhibit mental health problems, including
SUD, may be less likely to redeploy (Hoge et al., 2006).

Other sociodemographic factors, such as being male or unmar-
ried (never married or separated, divorced or widowed) were also
significantly associated with AUD and DUD diagnoses. Prior stud-
ies have demonstrated that following deployment, men are more
likely to develop SUDs, whereas women tend to develop depression
(Jacobson et al., 2008; Lapierre et al., 2007; Tanielian and Jaycox,
2008; Wells et al., 2010). Indeed, a recent study of OEF/OIF vet-
erans within the VA healthcare system confirmed that men are
more likely to have SUDs, whereas women are more likely to have
depression (Maguen et al., 2010). In addition, being unmarried or
divorced may signify poorer social support or lack of close per-
sonal relationships, which have been shown to be risk factors for
military service-related mental health problems (Boscarino, 1995;
Reger et al., 2009; Wilk et al., 2010). This finding underscores the
need for substance abuse prevention for returning OEF/OIF veterans
who are at high risk for developing SUDs in the post-deployment
period, such as those with limited social support.

The vast majority (80–95%) of veterans had at least one other
comorbid mental health diagnosis in addition to AUD and DUD
diagnoses. Indeed, veterans had three to four times the odds of
receiving comorbid PTSD and depression diagnoses in association
with AUD and DUD diagnoses. Our findings are consistent with
prior studies of treatment-seeking male veterans who demon-
strated high comorbidity rates of combat-related PTSD and SUD
(Hyer et al., 1991; McFall et al., 1992; Roszell et al., 1991; Sierles
et al., 1983). Our findings are also consistent with the NVVRS cohort,
in which 73% of male Vietnam veterans met diagnostic criteria for
comorbid PTSD and a lifetime diagnosis of AUD (Kulka et al., 1990).
Prospective longitudinal studies have demonstrated that PTSD and
depression symptoms precede or exacerbate drug and alcohol mis-
use, supporting the hypothesis that self-medication of psychiatric
symptoms drives substance abuse in the context of PTSD and/or
depression (Bremner et al., 1996; Breslau et al., 2003; Chilcoat and
Breslau, 1998; Jakupcak et al., 2010). Similarly, human laboratory
studies have shown that emotional stress and negative affect states
increase drug craving (Sinha, 2009).
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Individuals with dual diagnoses of SUD and co-occurring mental
disorders often have more severe symptoms and poorer treatment
outcomes than individuals with a single non-substance use men-
tal health disorder (Kessler et al., 1996; Ouimette et al., 1998a,
1997; Watkins et al., 2001). Traditionally, mental health treat-
ment programs, including those in VA, have used a sequential
approach, treating SUDs first with the goal of achieving stabiliza-
tion or abstinence prior to initiating treatment for other mental
health conditions (Ruzek, 2002). Although VA has been a leader
in exploring the integration of PTSD and SUD treatment with the
establishment of substance use and PTSD treatment programs
(SUPT), the number of funded programs has declined from 15 to 5
such programs currently (Northeastern Program Evaluation Center,
2007).

The dearth of dedicated integrated dual diagnosis treatment
programs may be due to the small number of randomized con-
trolled trials to date demonstrating their clinical efficacy (Hien
et al., 2004, 2009; Norman et al., 2010). In contrast, there have
been several uncontrolled smaller studies of the treatment of
co-occurring PTSD and SUD that strongly suggest that adding
trauma-focused interventions to SUD treatment, such as “Seek-
ing Safety” (Najavits, 2002), which is widely used in VA, results
in significant decreases in both PTSD and SUD symptoms (Brady
et al., 2001; Morrissey et al., 2005; Najavits et al., 2005, 1998).
Indeed, the Iraq War Clinician Guide states that, “‘Seeking Safety’
should be considered a treatment option for Iraq War veterans
who have substance use disorders along with problematic trau-
matic stress responses” (National Center for PTSD and Walter Reed
Army Medical Center, 2004). In addition, the VA Uniform Men-
tal Health Services Handbook (Department of Veterans Affairs,
2008) and VA/DoD Clinical Practice Guidelines (Department of
Veterans Affairs and Department of Defense, 2009) encourage a
minimum of “coordinated care” for individuals with co-occuring
disorders. Clearly, more randomized controlled studies of inte-
grated treatments for dual diagnoses are needed to further guide
the implementation of these programs in VA and other healthcare
systems, particularly in light of the high numbers of OEF/OIF vet-
erans with co-occurring SUD diagnoses and other mental health
diagnoses.

Some limitations apply to our findings. First, our results are
based on a treatment-seeking population of OEF and OIF veterans
enrolled in VA health care, and thus our findings may not generalize
to all separated OEF and OIF veterans. Nevertheless, our results rep-
resent nearly the entire treatment-seeking population of OEF/OIF
veterans in VA healthcare and the VA is the single largest provider
of healthcare for returning combat veterans. Second, we relied on
ICD-9 CM administrative codes for mental health diagnoses associ-
ated with clinical visits, which have been shown to be a valid proxy
for estimating disease (Borzecki et al., 2004; Movig et al., 2003), but
may have introduced potential system, provider and patient ascer-
tainment biases, which could either over- or under-estimate true
SUD diagnostic rates. For instance, veterans with greater clinical
need, as a result of problem drinking or drug abuse, may have been
more likely to seek care and hence receive diagnoses (Elhai and
Ford, 2007; Elhai et al., 2008). On the other hand, veterans with SUD
may have experienced greater stigma or denial or greater logistical
challenges to accessing care (Hoge et al., 2004; Kim et al., 2010;
Tanielian and Jaycox, 2008), leading to under-estimates. In addi-
tion, clinicians sensitive to stigma or lacking time or training may
have failed to ask their patients about substance misuse or omitted
these diagnoses from the electronic medical record, which would
also lower frequencies of documented diagnoses.

Despite these limitations, this is the first study to report the
prevalence and predictors of alcohol and drug use disorder diag-
noses in nearly half a million Iraq and Afghanistan veterans who
are first-time users of VA healthcare nationwide. Overall, 11% of

these OEF/OIF veteran patients received diagnoses of AUD, DUD or
both; 10% received AUD diagnoses and 5% received DUD diagnoses.
These rates are similar to or higher than SUD rates in prior-era vet-
erans. We identified that AUD and DUD diagnoses were more likely
in particular subgroups of Iraq and Afghanistan veterans: active
duty veterans, veterans under age 25, men, unmarried veterans,
and veterans with likely greater combat exposure, i.e., those who
were enlisted (versus officers) and had served in the Army and
Marines as opposed to other branches. These data may be useful
in informing VA and other national healthcare systems in devel-
oping clinical algorithms for improved detection and intervention
for SUDs in returning combat veterans, particularly for DUD given
the lack of screening and heightened stigma. Our findings suggest a
need for further research on integrated mental health treatments,
as the vast majority of OEF/OIF veterans with SUD suffer from dual
diagnoses related to military service.
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