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HIGHLIGHTS

* 37.3% of injured veterans with a mental health problem reported alcohol misuse.

* PTSD and depression symptoms were significant correlates of alcohol misuse.

» Higher health complaints in those with dual disorder than mental health alone.
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Objective: Service members face difficulties during military deployment potentially resulting in morbidities
such as posttraumatic stress disorder (PTSD), depression, and alcohol misuse. The co occurrence of alcohol
misuse and mental health disorders is termed dual disorder and has been associated with adverse outcomes.
Methods: The study included 812 high risk (i.e., endorsing combat exposure with documented combat injury)
male U.S. veterans of Operation Iraqi Freedom, injured between October 2004 and November 2007, identified
from the Expeditionary Medical Encounter Database.

Results: PTSD and depression symptoms were significant correlates of alcohol misuse. Veterans with dual disorder
symptoms reported a significantly higher mean number of health complaints on the Post Deployment Health
Reassessment compared with those endorsing only mental health symptoms.

Conclusions: These results highlight how mental health disorders among injured service members increases the

odds of problem drinking and those with dual disorder have elevated health complaints.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

The co occurrence of posttraumatic stress disorder (PTSD) and
alcohol misuse is high (Back, Brady, Sonne, & Verduin, 2006; Kessler,
Chiu, Demler, & Walters, 2005; Mills, Teesson, Ross, & Peters, 2006),
particularly among veteran populations. Rates of self reported alcohol
misuse range from 18 to 35% for those returning from an Operation
Iraqi or Enduring Freedom (OIF/OEF) deployment (Hoge et al., 2004;
Wilk et al., 2010), and prevalence of alcohol misuse among those with
PTSD has been shown to be as high as 76% in a treatment seeking
Vietnam veteran population (Sierles, Chen, Messing, Besyner, &
Taylor, 1986). Additionally, rates of self reported depression and alco
hol misuse among veteran infantryman of OIF are not insignificant
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and vary from 10 to 15% (Thomas et al., 2010) and are similar to the
rates seen in young adult civilian populations (Mason, Hawkins,
Kosterman, & Catalano, 2010). In both veteran and civilian populations,
the presence of co occurring alcohol misuse and PTSD is associated with
poor outcomes across a variety of domains, including greater psycho
logical distress, diminished social functioning, poorer treatment ad
herence and response, elevated physical health problems, and greater
suicidal ideation (Jakupcak et al., 2009; Mills et al., 2006; Ouimette,
Ahrens, Moos, & Finney, 1998; Tate, Norman, McQuaid, & Brown, 2007).
Alarge body of literature links both PTSD and alcohol misuse with an
increased risk of symptom complaints and health problems such as dif
ficulty sleeping, muscle aches, and physical pain (Goodwin & Davidson,
2005; Schnurr, Spiro, & Paris, 2000). Elevated rates of health problems
among those with PTSD are evident even after controlling for phys
ical illness (Beckham et al., 1998) and injury (McFarlane, Atchison,
Rafalowicz, & Papay, 1994). Most of the research evaluating symptom
complaints in individuals with alcohol misuse and/or PTSD has used
mixed age civilian samples (Norman et al., 2006), or samples of older
veterans (Tate et al., 2007). Depression and alcohol misuse comorbidity
have been linked to more serious issues. Research among psychiatric
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the days” or “nearly all days” indicated a positive screen (Grieger et al.,
2006). Only PTSD and depression were evaluated as these are the only
two disorders screened on the PDHRA. Alcohol misuse was assessed
through the validated Two Item Conjoint Screening (TICS) instrument
(Santiago et al., 2010) on the PDHRA, also shown in Table 1. Participants
needed to endorse at least one of two items to be considered a screen
positive for alcohol misuse.

2.6. Self rated health

Service members' self rated health was assessed with the following
question from the PDHA “Would you say your health in general is...?”
The PDHRA assessed self rated health with the following question,
“Overall, how would you rate your health during the past month?”
Both questions have the same five possible responses: “poor,” “fair,”
“good,” “very good,” or “excellent.” Health status was dichotomized by
collapsing the poor and fair categories and also the good through excel
lent ratings. Change in health status was assessed by comparing the dif
ference in individual health ratings between the PDHA and PDHRA.
Based on differences, a distinction was made among those with an im
provement, decline, or no change in health.

2.7. Outcome

The outcome variable was categorized into 3 levels based on the
PDHRA: those reporting no mental health symptoms, only mental health
symptoms (PTSD or depression), and those with dual disorder symp
toms (PTSD or depression and alcohol misuse). A small number of per
sons screened positive for alcohol misuse without screening positive
for any mental health symptoms (n = 61) and were included in the
no mental health symptoms group. Symptom complaints were identi
fied from the PDHRA.

2.8. Inclusion/exclusion criteria

In an effort to achieve a homogenous study population, service
members with more than 1 injury event and an ISS greater than 8
were excluded. Veterans endorsing combat exposure from the PDHA
were included in this study. Additionally, veterans must have com
pleted the PDHA within 365 days of their injury and, subsequently,
completed the PDHRA within 365 days of their PDHA. The PDHRA
was completed at a median of 185 days after the PDHA in this study
population. Veterans with inpatient or outpatient substance related
disorders with ICD 9 CM prior to injury were excluded from the
study (n = 29) to eliminate those with a history of substance abuse.
These ICD 9 CM have been previously defined in the literature (Hoge
et al., 2002).

2.9. Statistical analysis

Chi square ( ¥?) and Fisher's exact tests were used to assess the as
sociation of categorical variables with mental health status. An inde
pendent sample t test was used to assess the difference in mean
number of symptom complaints by mental health outcome. Mann
Whitney U tests were used to assess differences among age and injury
severity. Binomial logistic regression was used for multivariate analy
ses to assess correlates of alcohol misuse while adjusting for age, rank,
combat exposure and mental health diagnosis prior to injury. The
Hosmer Lemeshow test indicated the model was a good fit. Tests
were 2 tailed, and a P value of < .05 was used to determine statistical
significance. All statistical analyses were performed using SAS soft
ware, version 9.2 (SAS Institute Inc., Cary, NC).

3. Results
3.1. Demographic characteristics

The median age of the study population was 22.6 years (range of
18 49 years). Table 2 shows the demographic and injury specific
characteristics for the 812 male U.S. veterans of OIF classified as
dual disorder and only mental health symptoms. Of the 812 veterans,
98 (12.1%) were classified as dual disorder, 165 (20.3%) were classi
fied as only mental health symptoms, and 549 (67.6%) as endorsing
no mental health symptoms. Of the 812 veterans, 117 (14.4%) en
dorsed PTSD symptoms, 48 (5.9%) endorsed depressive symptoms
and 98 (12.1%) endorsed PTSD and depressive symptoms. Veterans
classified as dual disorder were slightly younger than those with
only mental health symptoms (Z = 2.2, p = .139). Among veterans
classified as dual disorder, a higher proportion were junior enlisted
(* = 44, df = 2, p = .110), and were single (y*> = 3.0, df = 1,
p = .082) compared with those screening positive for only mental
health, however, these were not significantly different. Although vet
erans with no mental health symptoms were not included in the
overall statistical analysis for this table, a lower proportion of this
no mental health group reported a decline in health status and diag
nosis of a mental health disorder prior to post deployment health
assessment compared with those classified as dual disorder or only
mental health symptoms. The veterans without mental health symp
toms were included in the table in order to provide a baseline for
health screening outcomes.

3.2. Relationship of alcohol misuse with PTSD and depression symptoms

Overall 37.3% (95% Cl = 31.6% 43.3%) of individuals (98 of 263)
with a mental health problem screened positive for alcohol misuse.
The pattern of PTSD and depression symptoms for veterans and
associated alcohol use is shown in Table 3. After adjusting for age,
rank, combat exposure and mental health diagnosis prior to injury,
veterans with PTSD symptoms had significantly higher odds of
reporting alcohol misuse (adjusted odds ratio [AOR] = 4.05, 95%
confidence interval [CI]: 2.74 6.00) compared with those reporting
no PTSD symptoms. Similarly, after adjusting for age, rank, combat
exposure and mental health diagnosis prior to injury, veterans who
endorsed depression symptoms were significantly more likely to
have reported alcohol misuse (AOR = 4.22,95% Cl: 2.78 6.40) com
pared with those reporting no depression symptoms. When control
ling for head injury there was no association with alcohol misuse.

3.3. Symptom complaints

A comparison between those classified as dual disorder and only
mental health symptoms by frequency of symptom complaints is
shown in Table 4. Veterans classified as dual disorder reported a signif
icantly higher mean number of symptoms (M = 4.7, SD = 3.0 vs.
M = 3.8, SD = 3.1) compared with those screening positive for only
mental health (p = .013). Similarly, a significantly higher proportion
of veterans classified as dual disorder endorsed 5 or more symptoms
(55.1% vs. 38.8%; y* = 6.6, df = 1, p = .010) compared with those
having only mental health symptoms. Specific self reported symptoms
of significance included feeling tired after sleeping (73.5% vs. 57.6%;
x? = 6.7, df =1, p = .010), reporting memory problems (60.2% vs.
41.8%; y* =83, df =1, p = .004), tinnitus (64.3% vs. 44.9%; y* =
93, df =1, p = .002), and irritability (61.2% vs. 47.3%; y* = 4.8,
df = 1,p = .029). Although veterans with no mental health symptoms
were not included in the overall statistical analysis for this table, they
have lower reported symptoms compared with those classified as
dual disorder or only mental health symptoms.
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item depression screener used on the PDHRA has been validated in
several different populations, including primary care and alcohol and
drug abusers, and found to have sensitivity ranging from 65% to
83% and specificity ranging from 70% to 92%. (Delgadillo et al., 2011;
Kroenke et al., 2003; Lowe et al., 2005; Richardson et al., 2010). Lastly,
the Conjoint screening (TICS) questions used to identify screen posi

tives for alcohol misuse have been shown to detect current substance
use disorders with an 80% sensitivity and specificity in primary care pa

tients who answer yes to one of the two questions and positive re

sponses have been strongly associated with serious alcohol related
behaviors such as drinking and driving, riding with a driver who had
been drinking, reporting late or missing work because of a hangover,
being referred to alcohol rehabilitation and being convicted of driving
under the influence in post combat military service members (Brown
et al,, 2001; Santiago et al., 2010). Screening instruments are designed
to identify at risk individuals in an attempt to prevent the full onset or
severity of a given disease or disorder and the pre treatment of individ

uals at risk remains of clinical importance. These validation studies
suggest that the instruments and methods to accurately define screen
positives are well studied.

Despite these limitations, this study has several strengths. Prior
research has often assessed combat exposure from self report methods
only (Grieger et al., 2006; Hoge et al., 2006; Jakupcak et al., 2010; Wilk
et al,, 2010). In contrast, the present study utilized clinical records to
ascertain combat related injury along with self reported combat expo
sure, thus defining a high risk population that is unique to this work.
Further, the symptoms evaluated are extensive addressing neurological,
physical and mental health complaints.

5. Conclusions

Our study provides new evidence about the increased odds of alco
hol misuse associated with depression and PTSD. However, further re
search is needed to examine the timing of onset for each disorder.
Alcohol misuse in conjunction with certain mental health disorders
may exacerbate problematic symptoms, and thus highlights the need
for early detection and treatment of mental health disorders to reduce
the risk of alcohol misuse (Hien et al., 2010; Mills et al., 2006). The find
ings provide further documentation that may inform and assist clini
cians in prioritizing the treatment of PTSD and depression symptoms
among veterans, especially those at high risk. Future research should
further examine health care utilization and identify long term out
comes to provide feedback and guidance to clinicians for the improve
ment of treatment based therapy in order to reduce the detrimental
impact of dual disorder among OIF veterans.
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