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Background and Objectives: There is strong evidence of the
association between Posttraumatic Stress Disorder (PTSD) symp-
toms and substance use. Previous work has found sex differences in
these associations. With revisions to the DSM, it is important to
understand how overall PTSD symptoms and the new symptom
clusters relate to substance use among Reserve/Guard soldiers—a
high risk group.
Methods: Data are from the baseline assessment of Operation:
SAFETY (Soldiers and Families Excelling Through the Years), a
longitudinal study of US Army Reserve/National Guard (USAR/NG)
soldiers (N¼ 389 males, N¼ 84 females). We examined associations
between current substance use (drug use, hazardous drinking, and
smoking) and overall PTSD symptoms, and symptom clusters.
Additionally, we examined PTSD by sex interactions.
Results: Greater overall PTSD symptoms were associated with
higher odds of drug use (OR¼ 1.08; 95%CI: 1.05, 1.12)
and hazardous drinking (OR¼ 1.04; 95%CI: 1.02, 1.07).
Greater individual symptom cluster scores were associated with
higher odds of drug use (ps< .001) and hazardous drinking
(ps< .01). Interaction models revealed no differences in these
associations on the basis sex (ps> .05). There were no associations
between PTSD symptoms or symptom clusters on smoking
(ps> .05).
Discussion andConclusion: Soldiers experiencing PTSD symptoms
are reporting current drug and hazardous alcohol use, suggestive of
self-medication.
Scientific Significance: It is imperative to consider the impact of
PTSD on substance use broadly, as this work shows that overall
symptoms and symptom clusters have an impact on male and female
USAR/NG soldiers. (Am J Addict 2019;28:22–28)

INTRODUCTION

Posttraumatic stress disorder (PTSD) is a prevalent and
serious condition. Community sample estimates indicate that
4.7% have past-year PTSD while 6.1% have lifetime PTSD.1

PTSD is associated with maladaptive health behaviors,
including substance use.2–4 PTSD is also associated with
poor physical5–7 and mental health.7,8 Evidence suggests that
even subthreshold PTSD symptomatology can produce
significant distress and impairment.9 PTSD is even more
prevalent and persistent among military populations. Approx-
imately 271,000 Vietnam Veterans currently have PTSD,
40 years after the conflict.10 Soldiers who have served in
current-era conflicts have PTSD estimates of 13.5% among all
veterans and 15.8% among OEF/OIF veterans.11 Further, it is
estimated that approximately 25% of veterans12 and 12% of
current Guard soldiers experience subclinical PTSD symp-
tomatology.13 These symptoms have also been shown to be
associated with poor physical14 and mental health.9

The Reserve/Guard component represents a large portion
of the US Military, comprising 42.5% of the forces.15 During
the post-deployment period, Reserve/Guard soldiers are more
susceptible to mental health issues than active duty military
personnel,16 including exhibiting greater rates of new-onset
PTSD.17 Further, Reserve/Guard soldiers have greater preva-
lence of alcohol misuse, anger, depression, and post-
deployment mental health conditions than active duty
soldiers.18–20 Reserve/Guard soldiers also experience addi-
tional stressors compared to active duty soldiers, including
reduced unit support, financial difficulties, and family
stress.18,21,22 Given the important differences between the
active duty and reserves, it is imperative to consider these
groups individually18–20; however, much of the previous
research on PTSD in the military has considered active duty
and reserve/guard as one. Additional research is needed that
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examines the role of PTSD in substance use among Reserve/
Guard soldiers separately.

To date, most research examining PTSD has understand-
ably used DSM-IV criteria. However, with the adoption of
DSM-5, there are now a number of important changes that
warrant new investigations into the relation between PTSD
and substance use. With DSM-5, there are now four distinct
symptom clusters within the diagnosis of PTSD. These include
re-experiencing (Cluster B), avoidance (Cluster C), negative
cognitions and mood (Cluster D), and hyperarousal (Cluster
E).23 The change to four clusters was the result of splitting
avoidance/numbing into two distinct clusters. This may be
particularly salient as substance use is often associated with
avoidance coping. Previously, the combined cluster may have
not been able to identify this distinction. Additionally, in
DSM-5, the stressor criterion (Criterion A) is now more
explicit and the subjective reaction (Criterion A2) has now
been eliminated.

Not considering the dimensional aspects of PTSD aswell as
differential relations between the various clusters and negative
outcomes can result in failing to identify important informa-
tion. For example, Shea et al.24 found higher overall PTSD
symptom scores (not simply diagnosed versus not) were
associated with reduced functioning and greater distress,
suggesting that PTSD symptoms can have an impact, even if
clinical diagnostic criteria are not met. Further, individual
PTSD symptom clusters are associated with different out-
comes. For example, Shea et al.24 found that numbing/
avoidance cluster symptoms were associated with decreased
interpersonal and social functioning, while hyperarousal
symptoms were associated with increased psychological
symptom severity and distress. There are also important
PTSD symptom cluster associations with substance use. For
example, lifetime cigarette smoking has been associated with
emotional numbing in a civilian sample.25 In addition, alcohol
misuse was associated with emotional numbing in a sample of
Iraq/Afghanistan War Veterans.26 Most research, however, is
based on now outdated PTSD diagnostic criteria with only
three symptom clusters.

There are important sex differences with PTSD. Women
have a higher PTSD prevalence than men, potentially because
women are more likely to experience types of traumatic events
(eg, sexual trauma).27 Our previous work with community
samples has found specific clusters are associated with
nonmedical opioid use and abuse, such that nonmedical
opioid use and abuse was associated with the avoidance
symptom cluster for women and the arousal symptom cluster
for men.28 Others have also found sex differences. For
example, trauma exposure was more strongly associated with
high-frequency binge drinking, low-frequency binge drinking,
and non-binge drinking for women than men, and PTSD was
more strongly associated with low-frequency binge drinking
and non-binge drinking for women than men, as well.29

However, both of these studies used data from civilian samples
and findings may not generalize to the military. Further,
military service members have unique stressors such as

combat exposure and higher rates of exposure to traumatic
experiences. Research by Scott et al.30 demonstrated that
PTSD symptoms were associated with hazardous alcohol use
among female veterans, but not for male veterans. However,
this study did not consider Reserve/Guard veterans separately
from active duty veterans.

Using a subsample fromOperation: SAFETY (Soldiers and
Families Excelling Through the Years), a longitudinal study of
the health and well-being of male and female US Army
Reserve/National Guard Soldiers (USAR/NG) and their
partners, we examine whether there is increased odds of
current drug use, hazardous alcohol use, and smoking
associated with overall PTSD symptoms as well as for each
individual cluster (Cluster B, Re-experiencing; Cluster C,
Avoidance; Cluster D, Negative Mood; Cluster E, Hyper-
arousal). We examine crude models, as well as models
adjusted for the soldier’s race, education, years of military
service, history of deployment, anxiety, and depression.
Additionally, we examine whether there are differences in
these associations on the basis of soldier sex.

METHOD

Recruitment
Operation: SAFETY recruited US Army and National

Guard (USAR/NG) soldiers and their partners over Summer
2014–Fall 2015, at military training drills throughout Western
New York, US. At these drills, soldiers were given a
10-minute overview of the project, including project goals,
study timeline (three surveys over 2 years), and confidentiality
procedures. Couples were screened on six inclusion criteria:
one member is a current USAR/NG soldier; married/living as
if married; soldier’s age is between 18 and 45; both partners
have had at least one alcoholic beverage in the past year; both
partners speak and understand English; and both partners are
willing and able to participate. Recruitment identified 731 who
were eligible for the study. Of those, 572 (78%) agreed to
participate and 83% of couples (N¼ 472) completed some part
of the survey (435 males and 440 females completed the entire
survey). We conducted sensitivity analyses and found that
couples where a civilian partner screened for the study
(n¼ 11) were less likely to enroll (p< .001) than couples
where a soldier screened for the study. This work examined
only baseline soldier data which consisted of 389male soldiers
and 84 female soldiers. The protocol was approved by the
University at Buffalo Institutional Review Board and vetted
through the Army Human Research Protections Office, Office
of the Chief, Army Reserve, as well as the Adjutant General of
the National Guard.

Participants
Male soldiers and female soldiers had an average of 9.8

(SD: 6.1) and 7.5 (4.8) years of military service. The sample is
mostly non-Hispanic White (79.4% male soldiers; 79.8%
female soldiers) and had at least some college education
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(57.1% male soldiers; 56.0% female soldiers) or a college
degree (28.5% male soldiers; 39.3% female soldiers). More
soldiers were married than cohabitating (62.5% male soldiers;
50.0% female soldiers). The median gross household income
bracket for both male and female soldiers was $40,000 to
$59,999. Male and female soldiers were 31.6 (6.6) and 29.4
(5.4) years of age, respectively.

Surveys were administered through a secure HIPAA-
compliant, encrypted online survey programming software,
StudyTraxTM. Each participant received a $60 check for their
time completing the first survey ($120 per couple). Baseline
data are presented here.

Measures
Drug Use

TheNIDAModified ASSIST 2.0 assessed current drug use.
The ASSIST was vigorously tested to ensure reliability and
validity across settings and cultures.31 The present work
combined past 3 month use of any illicit (ie, cannabis, cocaine,
methamphetamine, inhalants, hallucinogens, street opioids,
other illicit drugs) and nonmedical drug use (ie, prescription
stimulants, sedatives or sleeping pills, prescription pain
medication, and other prescription drugs) into one dichoto-
mous yes/no variable.

Hazardous Alcohol Use
Alcohol use over the past year was assessed with the

AUDIT (Alcohol Use Disorders Identification Test),32,33 a 10
item scale on a 4-point scale from 0 (never) to 4 (daily or
almost daily) with scores ranging from 0 to 40 (alphas: .76
male soldiers; .80 female soldiers). It was dichotomized at a
score of 8 to indicate hazardous alcohol use.34

Smoking
Current smoking (dichotomized yes/no) includes those

participants who indicated smoking at least 100 cigarettes in
their lifetime and who also reported currently smoking
cigarettes.

PTSD
The PTSD Checklist, revised for DSM 5, is a 20-item

measure used to assess symptoms of PTSD in the past
month.23 Each response is rated on a 5-point Likert-type
scale from 0 (not at all) to 4 (extremely) with an overall
range of 0–80; higher scores indicate greater severity
(alphas: .95 males and females). Additionally, the scale
assesses four symptom clusters. Re-experiencing the event
consists of 5 items (0–20 points) covering memories,
dreams, flashbacks, and physical reaction (sample alphas:
.91 male soldiers; .92 female soldiers). Avoidance is made
up of two items (0–8 points) for avoiding internal and
external memories (alphas: .89 for males and females).
Negative Mood comprises seven items (0–28 points) and
examines dissociative amnesia, negative beliefs/feelings,
blame, negative affect, detachment or estrangement and
numbing (alphas: .91 males, .90 females). Lastly,

Hyperarousal consists of six items (0–24) covering irritabil-
ity/aggressive behavior, reckless behavior, hypervigilance,
startle, concentration, and sleep (alphas: .86 male soldiers;
.82 female soldiers).

Covariates
Given that more time involved in the military allows for

a greater opportunity for exposure to trauma (and possibly
resultant PTSD), a cumulative number of years served in all
military branches was used as covariate in the regression
models. Likewise, history of deployment (ever/never) was
included in all final models. Race (coded white versus
nonwhite) and education were also modeled as covariates.
Race and education were selected based on a meta-analysis
that showed that both race and education were related to
PTSD in military samples.35 This is in contrast to civilian
samples which found these factors less important. In order
to control for the potential effects of psychiatric disorders
that are highly comorbid with PTSD and substance use
disorders, anxiety and depression were also included as
covariates in our full adjusted models. Anxiety was
assessed with 10 items based upon the “emerging
measures” from DSM-5 (alphas: .91 males, .90 females)36

and depression was assessed with the Patient Health
Questionnaire (PHQ-8) (alphas: .90 males, .91 females).37

Both anxiety and depression were included as dichotomous
covariates using a greater than moderate score as a cut
point.

Analysis
Descriptive statistics were used to characterize the

sample. Logistic regression models were used to examine
the relation between total PTSD symptom scores and
substance use (ie, drug use, hazardous alcohol use, and
smoking). Individual PTSD symptom clusters were exam-
ined independently for drug use, hazardous alcohol use, and
smoking. Adjusted models controlled for soldier’s race,
education, years of military service, history of deployment,
anxiety, and depression. We used interaction models to
examine for differences in these associations on the basis of
soldier sex. Missing data were minimal and cases
with missing data on any variable were omitted from the
analyses.

RESULTS

Male and female soldiers’ average PTSD symptom scores
were 9.1 (SD: 11.8) and 10.3 (SD: 11.2), respectively. Among
male soldiers, 5.4% met criteria for DSM-V PTSD and 9.5%
of female soldiers met criteria for DSM-V PTSD.23 The mean
(SD) scores for male soldiers on each cluster were as follows:
Re-experiencing the event 1.8 (3.0); Avoidance .8 (1.5);
Negative Mood 2.9 (4.4); and Hyperarousal 3.6 (4.4). Among
female soldiers, the mean (SD) scores for each cluster were as
follows: Re-experiencing the event 2.0 (3.1); Avoidance 1.0
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(1.5); Negative mood 3.8 (4.7); and Hyperarousal 3.4 (3.7).
Current drug use was 6.2% for male soldiers and 8.3% for
female soldiers. Hazardous alcohol use was 16.2% for male
soldiers and 10.7% for female soldiers. Finally, 18.5% of male
soldiers and 15.5% of female soldiers were current cigarette
smokers.

Main Effects of Overall PTSD Score on Substance
Use
Main Effects of Overall PTSD Score on Current Drug
Use

Greater overall PTSD symptom scores were associated
with higher odds of current drug use (OR¼ 1.08; 95%CI: 1.05,
1.12), controlling for the effects of race, education, years of
military service, deployment history, anxiety, and depression
(Table 1, Model 1A).

Main Effects of Overall PTSD Score on Current
Hazardous Drinking

Greater overall PTSD symptom scores were also associated
with higher odds of current hazardous drinking (1.04; 95%CI:
1.02, 1.07), adjusting for race, education, years of military
service, deployment history, anxiety, and depression (Table 1,
Model 1B).

Main Effects of Overall PTSD Score on Current
Smoking

There was no significant association between overall PTSD
symptom scores and current smoking (OR¼ 1.01, 95%CI: .99,
1.04; Table 1, Model 1C).

Main Effects of PTSD Symptom Clusters on
Substance Use
Main Effects of PTSD Symptom Clusters on Current
Drug Use

After controlling for race, education, years of military
service, deployment history, anxiety, and depression, all
of the following symptom clusters were each associated
with higher odds of current drug use: re-experiencing
symptoms (OR¼ 1.28; 95%CI: 1.14, 1.45; Table 1,

Model 2A), avoidance symptoms (OR¼ 1.56; 95%CI:
1.26, 1.94; Table 1, Model 3A), negative mood symptoms
(OR¼ 1.18, 95%CI: 1.09, 1.28; Table 1, Model 4A), and
hyperarousal symptoms (OR¼ 1.18, 95%CI: 1.08, 1.28;
Table 1, Model 5A).

Main Effects of PTSD Symptom Clusters on Current
Hazardous Drinking

All of the following symptom clusters were associated
with a higher odds of current hazardous drinking,
controlling for the effects of race, education, years of military
service, deployment history, anxiety, and depression: re-
experiencing symptoms (OR¼ 1.13; 95%CI: 1.04, 1.23;
Table 1, Model 2B), avoidance symptoms (OR¼ 1.31; 95%
CI: 1.11, 1.55; Table 1, Model 3B), negative mood symptoms
(OR¼ 1.07, 95%CI: 1.01, 1.14; Table 1, Model 4B), and
hyperarousal symptoms (OR¼ 1.12, 95%CI: 1.05, 1.19;
Table 1, Model 5B).

Main Effects of PTSD Symptom Clusters on Current
Smoking

Re-experiencing symptoms (Table 1, Model 2C), avoid-
ance symptoms (Table 1, Model 3C), negative mood
symptoms (Table 1, Model 4C), and hyperarousal symptoms
(Table 1, Model 5C) were not associated with current smoking
(ps> .05).

Interaction Effects of Overall PTSD Score and Sex
on Substance Use
Interaction Effects of Overall PTSD Score and Sex on
Current Drug Use

There was no significant interaction between total PTSD
symptom score and soldier sex on current drug use (p> .05;
Table 2, Model 1A).

Interaction Effects of Overall PTSD Score and Sex on
Current Hazardous Drinking

Likewise, there was no significant interaction between total
PTSD symptom score and soldier sex on current hazardous
drinking (p> .05; Table 2, Model 1B).

TABLE 1. Main effects of PTSD symptoms on current drug use, hazardous drinking, and smoking among US Army Reserve and National Guard
Soldiers

ORa [95%CI]

Current drug use Current hazardous drinking Current smoking

Total PTSD score Model 1A: 1.08��� [1.05, 1.12] Model 1B: 1.04�� [1.02, 1.07] Model 1C: 1.01 [.99, 1.04]
Cluster B: re-experiencing Model 2A: 1.28��� [1.14, 1.45] Model 2B: 1.13�� [1.04, 1.23] Model 2C: 1.05 [.96, 1.15]
Cluster C: avoidance Model 3A: 1.56��� [1.26, 1.94] Model 3B: 1.31�� [1.11, 1.55] Model 3C: 1.08 [.90, 1.29]
Cluster D: negative mood Model 4A: 1.18��� [1.09, 1.28] Model 4B: 1.07� [1.01, 1.14] Model 4C: 1.05 [.99, 1.11]
Cluster E: hyperarousal Model 5A: 1.18��� [1.08, 1.28] Model 5B: 1.12�� [1.05, 1.19] Model 5C: 1.01 [.95, 1.08]

aAdjusted for race, education, years of military service, deployment history, anxiety, and depression.
���p< .001.
��p< .01.
�p< .05.
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Interaction Effects of PTSD Symptom Clusters and
Sex on Substance Use
Interaction Effects of PTSD Symptom Clusters and Sex
on Current Drug Use

There were no significant interactions between any of the
PTSD symptom clusters and soldier sex on current drug use
(ps> .05; Table 2, Models 2A–5A).

Interaction Effects of PTSD Symptom Clusters and Sex
on Current Hazardous Drinking

There were also no significant interactions between any of
the PTSD symptom clusters and soldier sex on current
hazardous drinking (ps> .05; Table 2, Models 2B–5B).

DISCUSSION

These results indicate that greater overall PTSD symp-
toms and individual symptom cluster scores are associated
with higher odds of current drug use and hazardous drinking
among both male and female USAR/NG soldiers. Impor-
tantly, these findings are based on the updated DSM criteria
for PTSD. However, there was no relation between PTSD
symptoms and current smoking. This is a surprising finding
in light of other work that has shown PTSD to be associated
with smoking.38 Despite the fact that the prevalence of
current smoking in our sample is consistent with other,
similar samples, it may be that these soldiers smoke fewer
cigarettes per day than soldiers in other samples. For
instance, none of the soldiers in this sample had “high
addiction” according to the Heaviness of Smoking Index,39

and the majority fell in the “low nicotine addiction” range
(71% of males, 92% of females).

The hazardous alcohol use and drug use findings may be
explained with the self-medication hypothesis, in which those
with greater PTSD symptoms self-medicate with alcohol and
drugs.40,41 In addition, Dabbs et al.42 found that among current
service members, the odds of a prior diagnosis of PTSD were
28 times greater for service members with opioid abuse/
dependency than for the non-substance using controls. This is
important because as Jacobsen et al.43 suggest, self-medication

with alcohol, drugs, or even nicotine for PTSD symptoms may
create a cycle perpetuating relapse and additional use. Thus,
these findings may also be explained by substance use
exacerbating PTSD symptoms.

These findings may also support the susceptibility
hypothesis; PTSD symptoms and substance use may be
caused by common factors for both conditions.3 Our results
indicate associations between PTSD and alcohol/drug use,
but the cross-sectional nature of our data limits the ability to
determine which condition precedes the other. It is possible
that common factors such as genetics, may predispose
participants to both PTSD symptomatology and substance
use resulting in our findings. Although the prevalence of a
positive PTSD diagnosis was relatively low among this
sample, research suggests that nearly one in four veterans
has subclinical PTSD.12 Further, evidence suggests that
subthreshold PTSD symptomatology may produce similar
levels of distress and impairment as clinically diagnosed
PTSD,9 and may also contribute to poor physical
functioning.14

We found that greater overall PTSD symptoms and
individual symptom cluster scores are associated with higher
odds of current drug use and hazardous drinking, and that this
association did not vary on the basis of sex. These results are
contrary to civilian work which found hyperarousal to
correlate with male substance use and avoidance to correlate
with female substance use.4 Overall, our results did not find
unique associations between alcohol or drug use and different
PTSD clusters. However, avoidance symptoms had the
strongest association with current drug use and hazardous
drinking of the individual symptom clusters. Avoidance-
oriented coping can often be considered adaptive in the context
of combat deployment when traumatic responses must be
suppressed in order to carry out a mission, but these strategies
are often maladaptive outside of this context, and have been
shown to contribute to greater risk of problematic substance
use.44

This work should be understood within the context of its
limitations. First, the data are cross-sectional and therefore
present correlational effects rather than predictive relation-
ships. Thus, it is possible that substance use is exacerbating

TABLE 2. Interaction effects of PTSD symptoms and sex on current drug use, hazardous drinking, and smoking among US Army Reserve and
National Guard Soldiers

ORa [95%CI]

Current drug use Current hazardous drinking

Model 1 Total PTSD score X sex Model 1A: 1.07 [.98, 1.17] Model 1B: 1.01 [.95, 1.08]
Model 2 Cluster B: re-experiencing X sex Model 2A: 1.04 [.80, 1.36] Model 2B: 1.13 [.92, 1.39]
Model 3 Cluster C: avoidance X sex Model 3A: 1.22 [.73, 2.02] Model 3B: 1.31 [.85, 2.02]
Model 4 Cluster D: negative mood X sex Model 4A: 1.15 [.94, 1.41] Model 4B: 1.00 [.86, 1.17]
Model 5 Cluster E: hyperarousal X sex Model 5A: 1.11 [.90, 1.36] Model 5B: .94 [.79, 1.12]

aAdjusted for race, education, years of military service, deployment history, anxiety, and depression.

26 Drug Use, Hazardous Drinking, and PTSD Symptoms January 2019



PTSD. It should also be acknowledged that the results of this
study are small in effect size. However, the directionality
and significance of the findings are consistent across all
symptoms clusters and overall PTSD score. Another
limitation was a relatively small number of women in this
sample (n¼ 84, 17.8% of the sample). However, this is
consistent with USAR/NG national estimates that show
15–19% of reserve soldiers are female.15 Likewise, all study
participants were either married or living as married at
baseline, which may limit generalizability; however, the
majority of U.S. service members are married.45 Unlike
other studies, our results indicate the associations between
PTSD/symptom clusters and substance use do not differ on
the basis of soldier sex. It is possible that common military
experiences could ameliorate the sex differences seen in
civilian work. For example, ethnographic research con-
ducted by Vest46 suggests that National Guard soldiers share
a “citizen-soldier” identity and dual cultural belonging.
Research by Griffith47 also demonstrated that male and
female reservists tend to share a strong social identity as a
reserve soldier, which may transcend identities on the basis
of sex. The “citizen-soldier” identity is unique to Ready
Reserve components of the military and may explain why
our findings differ from research involving active duty
service members. Given the dynamic nature of the PTSD
symptom clusters and the impact of time since exposure to a
traumatic event, future research should examine the
longitudinal relationship between PTSD clusters and
substance use. Additional studies are also needed to examine
the relationships between PTSD and substance use in other
branches of the military to determine if these findings are
unique to USAR/NG populations.
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