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A B S T R A C T

Background: Service members who have been deployed are at risk for substance use, especially Reserve/Guard
troops. However, it is unclear what modifiable factors protect against substance use in this at-risk population.
Our objective was to examine the effects of pre-, peri-, and post-deployment resiliency factors on post-deploy-
ment drug use.
Methods: Data were drawn from Operation: SAFETY (Soldiers and Families Excelling Through the Years), an
ongoing study examining the health of US Army Reserve/National Guard (USAR/NG) soldiers. This sample
consisted of male USAR/NG soldiers with at least one combat deployment (N=228). At baseline, we assessed
the following as potential protective factors: deployment preparation, unit support and support from family/
friends during soldiers’ most recent deployment, and marital satisfaction. We examined the relations between
each of these resiliency factors with drug use at the first follow-up assessment using the NIDA modified ASSIST
2.0.
Results: Greater unit support (AOR=0.56, 95% CI: 0.34, 0.92; p < 0.05) and support from family/friends
during deployment (AOR = 0.64, 95% CI: 0.43, 0.96; p < 0.05) were associated with lower odds of drug use,
controlling for age, rank, years of military service, combat exposure, traumatic brain injury, time since last
deployment, and baseline drug use. Deployment preparation and marital satisfaction were not associated with
drug use (ps> 0.05).
Conclusions: Social support provided to soldiers during deployment, either by his unit or his family/friends,
showed evidence of protection against post-deployment drug use. In addition to existing post-deployment ef-
forts, we recommend interventions that facilitate stronger interpersonal relationships during deployment.

1. Introduction

Service members in Reserve and Active Components have simila-
rities in combat experiences, but United States Army Reserve/National
Guard (USAR/NG) soldiers report higher rates of mental health pro-
blems and treatment needs for post-traumatic stress disorder, depres-
sion, and substance abuse than their active duty counterparts (Jacobson
et al., 2008; Milliken et al., 2007; Riddle et al., 2007; Smith et al., 2008;
Thomas et al., 2010). Reserve Components constitute 38% of the United
States military (Defense Manpower Data Center, 2017). Growing the
size and capacity of Reserve Components has been identified as a
strategic goal by a federal advisory committee to the United States
Department of Defense (Reserve Forces Policy Board, 2017). Per-
forming the same duties as Active Components, but at approximately
one third of the cost (Reserve Forces Policy Board, 2017), Reserve

Components have been increasingly relied upon in the post-9/11 era to
serve overseas in combat zones (Defense Science Board Task Force,
2007). Service members who have been deployed to combat zones are
at increased risk for licit and illicit substance use (Bennett et al., 2013).
Prevalence estimates suggest that more than half of National Guard
soldiers will experience a substance use disorder in his or her lifetime,
with an increased risk among those who have experienced one or more
deployments (Tamburrino et al., 2015). As the population of pre-
viously-deployed USAR/NG soldiers continues to grow, it is critical to
understand what factors contribute to enhanced resiliency and confer
protection against post-deployment drug use.

1.1. Resiliency factors

There is a strong body of evidence demonstrating the protective role
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of resiliency factors against adverse health outcomes among military
personnel. Wooten’s Bioecological Model of Deployment Risk and
Resilience provides a military-informed framework for understanding
the relations between protective factors and post-deployment outcomes
(Wooten, 2013). Within this framework, it is thought that service
members affect and are affected by the ecological environment and
protective factors may originate from any point during the deployment
disruption continuum (i.e., pre-deployment, peri-deployment, post-de-
ployment). Thus, military organizational (e.g., deployment prepara-
tion) and social contexts (e.g. unit support, support from family and
friends, marital satisfaction) are important to consider for soldiers’ post-
deployment trajectories. However, much of the resiliency literature
focuses on mitigating poor mental health outcomes, namely posttrau-
matic stress disorder (PTSD) and depression. Resiliency factors that
protect against drug use in the military have not been well-described in
the literature, particularly among USAR/NG soldiers, who are at in-
creased risk for post-deployment substance use, but remain an under-
studied population.

Previous research has shown that higher levels of deployment pre-
paration are associated with better mental health outcomes among
service members in Reserve Components (Goldmann et al., 2012;
Polusny et al., 2009, 2011). However, the effect of military prepared-
ness was no longer observed after considering the effects of other re-
siliency factors, including social support (Polusny et al., 2011). Further,
work by Shea et al. showed that deployment preparation was only
protective against poor mental health outcomes for soldiers with
“lower-level” combat experiences (Shea et al., 2013). Research has also
shown that deployment preparation does not protect against anger,
depression or anxiety among previously deployed USAR/NG soldiers
(Vest et al., 2017). Similarly, work by Renshaw demonstrated that
soldiers’ perceived level of preparedness did not buffer the effects of
combat on post-deployment mental health (Renshaw, 2011). A study
conducted by Ursano et al. (2018a, 2018b) demonstrated that while
greater deployment preparedness was associated with a lower like-
lihood of mental health problems, deployment preparation was not
associated with binge drinking. Whereas research from the Millennium
Cohort Study concluded that pre-deployment preparedness was statis-
tically associated with alcohol problems, but requires further research
to understand if and how changes in deployment preparedness can be
targeted to reduce the risk of alcohol problems (Orr et al., 2014).
Findings on the relation between deployment preparation and mental
health outcomes are mixed, and the relation between preparedness and
post-deployment drug use is not known.

Literature regarding unit support as a potential resiliency factor is
also unclear. Research has shown that greater unit support was asso-
ciated with less PTSD symptomatology among Reserve Components
(Goldmann et al., 2012; Pietrzak et al., 2009). Other work demon-
strated that unit support did not promote resilience against PTSD, but
was protective against anger among USAR/NG soldiers (Vest et al.,
2017). Research has also shown greater support from military peers and
unit leadership was associated with a lower likelihood of post-deploy-
ment alcohol problems, aggression, and risky behaviors among soldiers
(Wright et al., 2012). Unit cohesion has also been shown to mitigate
post-deployment avoidant coping (characterized by efforts to deny,
minimize, or avoid dealing directly with stressful demands) (McAndrew
et al., 2017) and attenuate the effects of stressful events on PTSD
(Brailey et al., 2007). These findings warrant further examination of the
effect of unit support on other maladaptive coping strategies, including
post-deployment drug use.

Support from family and friends has been shown to be protective
against depression and PTSD among USAR/NG soldiers (Vest et al.,
2017), but this effect was no longer observed after controlling for ser-
vice-related factors, including level of combat exposure. Other evidence
suggest that interpersonal relationships are frequently a source of stress
among service members (Laffaye et al., 2008; Yan et al., 2013). How-
ever, research also shows that a lack of social support from friends and

family is associated with self-harm among service members (Hines
et al., 2013), while greater social support has been shown to protect
against depressive symptoms, regardless of deployment experiences
(Welsh et al., 2015). Additionally, social support has been shown to
buffer the relationship between stress and alcohol problems among
service members (Kelley et al., 2017). Other research examining pre-
viously deployed service members suggests that although family sup-
port protects against poor mental health outcomes, this relationship is
partially explained by intimate partner relationship functioning
(Cederbaum et al., 2017). The effect of support from family and friends,
particularly during the peri-deployment period, on post-deployment
drug use has not been described in the literature.

Among non-military populations, relationship functioning has been
shown to promote resiliency against substance use; for example, higher
levels of marital satisfaction were protective against subsequent alcohol
problems among recently married husbands and wives (Leonard and
Homish, 2008). To our knowledge, marital satisfaction has not been
examined as a protective factor that may reduce the incidence of post-
deployment drug use among service members. However, recent re-
search demonstrated that marital satisfaction was a strong resiliency
factor in protecting against post-deployment anger, anxiety, depression,
and PTSD among male USAR/NG soldiers (Vest et al., 2017), and has
also been shown to protect against the effects of combat exposure on
alcohol problems among this population (Vest et al., 2018).

1.2. Current study

Given that USAR/NG soldiers represent a high risk, but under-
studied population that is expected to grow (Reserve Forces Policy
Board, 2017), it is important to gain a better understanding of what
factors positively affect post-deployment drug use. The current study
examined a data subset from Operation: SAFETY (Soldiers and Families
Exceling Through the Years), an ongoing survey-based study that ex-
amines the health and well-being of USAR/NG soldiers and their part-
ners. The objective of this sub-study was to examine the relations be-
tween pre-, peri-, and post-deployment resiliency factors and post-
deployment drug use, while controlling for relevant demographic and
service-related factors. We hypothesized that sources of social support
(i.e., unit support, support from family and friends) and marital sa-
tisfaction would confer stronger protection against post-deployment
drug use than deployment preparation.

2. Material and methods

2.1. Recruitment

We recruited USAR/NG soldiers and their partners over a 15-month
period (Summer 2014 - Fall 2015) from 47 units across New York State.
Participants were screened on 6 inclusion criteria: (i) The couple is
married or living as if married; (ii) 1 partner is a current U.S. Army
Reserve and National Guard soldier; (iii) the soldier is age 18–45; (iv)
both partners speak and understand English; (v) both partners are
willing and able to participate; and (vi) both partners have had at least
1 alcoholic beverage in the past year. A total of 731 male and female
soldiers and their partners were eligible for inclusion in Operation:
SAFETY. Of those, 572 (78%) agreed to participate and 83% of these
couples (N=472, 65% of those eligible) completed some part of the
survey. Surveys were included only if both partners completed baseline
in its entirety (N=418). We conducted sensitivity analyses and found
that couples where a civilian partner screened for the study (n=11)
were less likely to enroll (p< 0.001) than couples where a soldier
screened for the study. In the current research, we examined a subset of
data from Operation: SAFETY that included male soldiers who com-
pleted the baseline and first follow-up assessments and who also re-
ported at least one deployment prior to baseline (N=228). The re-
tention rate of these deployed male soldiers from baseline to first
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follow-up assessment was 93.1%.

2.2. Procedures

Surveys were administered and encrypted with the HIPAA-com-
pliant survey programming software, StudyTrax™. Participants had the
option to complete their consent and survey online using unique login
information or by coming to the Center for Health Research at the
University at Buffalo, The State University of New York. Baseline sur-
veys took approximately 2 ½ hours to complete and follow-ups lasted
90min. Participants received a $60 check at baseline and a $70 check
at each follow-up.

2.3. Participants

Soldiers were predominantly Non-Hispanic White (81.2%), had at
least some college education (86.5%), and had a median family income
between $60,000 and $79,999. The majority of these soldiers were
married at baseline (76.8%), with the remainder living as if married.
Soldiers had a mean (± standard deviation [SD]) age of 33.5 (± 6.0)
years and served an average of 12.1 (± 5.7) years in the military. Most
soldiers (81.6%) reported serving in post-9/11 operations in Iraq or
Afghanistan during their most recent deployment prior to baseline and
were in an enlisted rank (84.2%).

2.4. Analysis

All statistical analyses were performed using Stata version 15.1
software (Stata Corporation, College Station, TX). We used descriptive
statistics to characterize the study sample. We calculated independent
samples t-tests comparing pre-, peri-, and post-deployment resiliency
factors on post-deployment drug use. To allow for meaningful com-
parisons, each of the resiliency measures was then standardized using z-
scores. We used logistic regression models to separately examine the
relations between standardized baseline measures of resiliency (de-
ployment preparation, unit support during deployment, support from
family and friends during deployment, and post-deployment marital
satisfaction) and current drug use (illicit drug use or nonmedical use of
prescription drugs) at first follow-up. Final adjusted models controlled
for age, rank, years of military service, combat exposure, traumatic
brain injury, time since last deployment, and lifetime drug use at
baseline. We reported adjusted odds ratios (AORs) and 95% confidence
intervals (CIs).

2.5. Measures

2.5.1. Deployment preparation
The Deployment Risk and Resiliency Inventory-2 (DRRI-2) (Vogt

et al., 2012) is comprised of 17 individual scales that assess risk and
resiliency factors associated with military deployments and stressors.
The subscales have been validated for use in nonclinical military po-
pulations (Maoz et al., 2016) and can be administered independently of
the larger 17-measure inventory. At baseline, we used the Training and
Deployment Preparation Scale to assess soldiers’ perceived readiness for
their most recent deployment. This scale includes 10 items regarding
soldiers’ perceptions of deployment and had good internal reliability
consistency in our sample (α=0.93). Items are scored on a 5-point
Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly agree) and
summed for an overall score range of 10–50, with higher scores in-
dicating greater deployment readiness. Example items include, “My
military duties and assignments were what I expected,” and “The
training I received taught me everything I needed to know for de-
ployment.”

2.5.2. Unit support
We assessed soldiers’ perceived social support from unit leaders and

unit members during the most recent deployment prior to the baseline
assessment using the 12-item Unit Support Scale from the DRRI-2 (Vogt
et al., 2012). Items are scored on a 5-point Likert scale ranging from 1
(Strongly disagree) to 5 (Strongly agree) and summed for an overall
score range of 12–60, with higher scores indicating greater unit sup-
port. Example items include, “My service was appreciated by the lea-
ders in my unit,” and “I felt valued by my fellow unit members”
(α=0.96).

2.5.3. Support from family and friends
At baseline, we assessed the extent to which soldiers felt emotion-

ally supported and able to count on family and friends to carry out
necessary functions at home during their most recent deployment with
the Support from Family and Friends Scale from the DRRI-2 (Vogt et al.,
2012). This measure consists of 8 items scored on a 5-point Likert scale
ranging from 1 (Strongly disagree) to 5 (Strongly agree). Items are
summed for an overall score range of 8–40, with higher scores re-
presenting greater perceived family support during their most recent
deployment prior to baseline. This scale includes items such as, “During
my deployment, family members and/or friends back home were sin-
cerely interested in hearing what was going on with me,” and “During
my deployment, relatives or friends at home could be counted on to
take of my finances, property, or belongings, if needed” (α=0.95).

2.5.4. Marital satisfaction
We assessed soldiers’ relationship functioning at baseline with the

Marital Adjustment Test (MAT) (Locke and Wallace, 1959). This 15-
item measure has been well validated in measuring overall marital
satisfaction and adjustment of partners to each other. Questions include
the extent of agreement with their spouse and degree of happiness that
the individual has in their relationship. Responses to each question are
summed for a total relationship satisfaction score ranging from 2 to
158, with higher scores indicating a stronger marriage/romantic part-
nership (α=0.76). Example items include the following: “degree of
happiness” in the current relationship, level of partner agreement on
the handling of family finances, sex relations, and philosophy of life,
and if the participant would marry/get involved with the same person if
they “had [his/her] life to live over again.”

2.5.5. Current drug use
We used the NIDA Modified ASSIST 2.0 (Alcohol, Smoking, and

Substance Involvement Screening Test) to assess current use of illicit
drugs and nonmedical use of prescription drugs (NMUPD) at first
follow-up (WHO Assist Working Group, 2002). The ASSIST was pre-
viously vigorously tested with three phases to examine and ensure re-
liability and validity across settings and cultures (WHO Assist Working
Group, 2002). Illicit drug use included the use of cannabis, cocaine or
crack, stimulants, inhalants, sedatives, hallucinogens, and street
opioids.” NMUPD is defined as using prescription stimulants, sedatives,
opioids or other prescriptions “on your own, that is either without a
doctor’s prescription, in greater amounts, more often, or longer than
prescribed, or for a reason other than a doctor said you should use
them.” Both illicit drug use and NMUPD were assessed with the fol-
lowing question: “In the past three months, how often have you used
[substance]?” Any current drug use (illicit drug use and/or NMUPD)
was dichotomized (yes/no) and included as a binary variable in all
analyses.

2.5.6. Covariates
2.5.6.1. Age. Population data from the National Survey on Drug Use
and Health show that there is great variability in substance use patterns
according to age (Center of Behavioral Health Statistics and Quality
(CBHSQ, 2016). Further, nationally representative data show that age is
inversely associated with past month substance use and dependence
among current and former military service members, independent of
other demographic factors (Hoopsick et al., 2017). Soldiers self-
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reported current age at baseline, and we included age as a continuous
variable in all final adjusted models.

2.5.6.2. Rank. The incidence of substance use disorders among
military service members has been shown to decrease as rank
increases (Servies et al., 2012). Soldiers self-reported current rank at
baseline, with participant responses ranging from Private First Class to
Lieutenant Colonel. Each rank was assigned a numeric value and
included as an ordinal covariate in the final adjusted models.

2.5.6.3. Years of military service. Soldiers with greater military tenure
may be more resilient to the effects of deployment than newly enlisted
soldiers. For example, recent data from the Millennium Cohort study
demonstrated that soldiers were two times more likely to attempt
suicide when they were deployed within the first 12 months of service
compared to when they were deployed after the first 12 months of
service (Ursano et al., 2018a,b). Time-in-service has also been
associated with a lower likelihood of engaging in substance use (Rice
and Liu, 2016). Participants in the current study were asked to report
length of time in any military service branch at baseline. We created a
cumulative sum across all service branches.

2.5.6.4. Combat exposure. The relation between combat deployment
and substance use has been well-established (Adams et al., 2016;
Bennett et al., 2013; Jacobson et al., 2008). In order to control for a
range of combat exposures, we used the Combat Experiences Scale of
the DRRI-2 to assess soldiers’ exposure to combat during their most
recent deployment prior to baseline (Vogt et al., 2012). Participants
reported on 17 objective events and circumstances during their most
recent warzone experience, ranging from 1 (Never) to 6 (Daily or
almost daily). Items are summed for an overall score range of 17–102,
with higher scores indicating greater exposure to combat. Items include
statements such as, “I personally witnessed enemy combatants being
seriously wounded or killed,” “I was exposed to hostile incoming fire,”
and “I fired my weapon at enemy combatants.” The DRRI-2 had high
internal consistency in this sample (α=0.94).

2.5.6.5. Traumatic brain injury. Recent evidence suggests that
previously deployed USAR/NG soldiers may engage in self-medication
for undertreated conditions (e.g., traumatic brain injury [TBI])
(Hoopsick et al., 2018). Therefore, we controlled for TBI using the
three-item Brief Traumatic Brain Injury Scale (Schwab et al., 2007).
Soldiers were asked if any types of injuries occurred while deployed
(e.g., blast, fragment, vehicular, etc.), the severity of injury (e.g., being
dazed, no memory, lost consciousness for various lengths, etc.), and if
they were currently experiencing any injury-related problems. An
injury that resulted in any of the following was considered a positive
screen for TBI: being dazed, confused or “seeing stars,” not
remembering the injury, or losing consciousness. TBI was
dichotomized (yes/no) and included as a binary variable in the final
adjusted models.

2.5.6.6. Time since last deployment. Post-deployment psychiatric
symptomatology, including substance use, may increase over time;
prospective research among military personnel serving in Afghanistan
demonstrated increases in post-traumatic stress symptoms 5 years post-
deployment (Eekhout et al., 2016). Likewise, a large retrospective study
of more than 314,000 OEF/OIF/OND veterans with mental health and
substance use disorders demonstrated a median of nearly 8 years
between the end of the last deployment and initiation of outpatient
care for mental health or substance use (Maguen et al., 2012),
suggesting that symptomatology may peak a considerable time after
deployment. In order to control for the potential effect of time since last
deployment on soldiers’ drug use, we calculated the time, in years,
between baseline survey administration and soldier’s most recent
deployment. Time since last deployment was included as a

continuous variable in the final adjusted models.

2.5.6.7. Baseline drug use. To control for the effects of baseline
substance use, soldier’s self-reported lifetime uses of illicit drugs and
NMUPD at baseline was also included in our final adjusted models.
Consistent with current use at first follow-up, we used the NIDA
Modified ASSIST 2.0 (WHO Assist Working Group, 2002) to assess for
lifetime drug use at baseline (Table 1).

3. Results

3.1. Descriptive results

The prevalence of current drug use (i.e. illicit drug use, NMUPD) at
first follow-up among this sample of male USAR/NG soldiers was 9.2%,
with 6.6% of the sample reporting illicit drug use and 3.5% reporting
NMUPD. Among those reporting post-deployment illicit drug use,
100.0% reported use of cannabis, 13.3% reported use of cocaine, 6.7%
reported use of inhalants, and 6.7% reported use of hallucinogens.
Among those that reported current drug use at first follow-up, mean
substance use involvement scores for nonmedical use of prescription
stimulants, sedatives, opioids, and other drugs ranged from 2.7 to 6.0,
indicative of low to moderate risk. Mean substance use involvement
scores for cannabis, cocaine, inhalants, and hallucinogens were all in-
dicative of lower risk. The mean DRRI-2 Combat Experiences Scale
score for soldiers’ most recent deployment was 32.8 (± 16.6) and

Table 1
Characteristics of Previously Deployed Male US Army Reserve and National
Guard Soldiers (N= 228).

% (n) or Mean (± SD)

Age, Years 33.5 (± 6.0)
Race
Non-Hispanic White 81.1% (185)
Non-Hispanic Black 4.8% (11)
Hispanic 8.8% (20)
Other 3.5% (8)

Education
High School 13.6% (31)
Some College 59.7% (136)
College Degree 26.8% (61)

Household Income
Less than $19,999 1.3% (3)
$20,000 – $39,999 15.8% (36)
$40,000 – $59,999 23.3% (53)
$60,000 – $79,999 21.1% (48)
$80,000 – $99,999 13.2% (30)
$100,000 – $119,999 11.0% (25)
$120,000 or More 11.8% (27)

Relationship Status
Married 76.8% (175)
Living as if Married 23.3% (53)

Years of Military Service 12.1 (± 5.7)

Most Recent Deployment
Operation Enduring Freedom (Afghanistan) 47.8% (109)
Operation Iraqi Freedom (Iraq) 27.2% (62)
Operation New Dawn (Iraq) 6.6% (15)
Other 18.4% (42)

Rank
Enlisted 84.2% (192)
Officer 14.5% (33)

DRRI-2 Training and Deployment Preparation Score 37.6 (± 9.3)
DRRI-2 Unit Support Score 46.1 (± 11.2)
DRRI-2 Support from Family and Friends Score 34.1 (± 7.1)
MAT Score 110.4 (± 28.4)
Current Drug Use at First Follow-Up 9.2% (21)

DRRI-2 = Deployment Risk & Resiliency Inventory-2; MAT=Marital
Adjustment Test.
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15.8% of the sample (n= 36) screened positive for TBI at baseline. The
median time since last deployment was 3.8 years. On average, soldiers
reported a mean DRRI-2 Training and Deployment Preparation Scale
score of 37.6 (± 9.3), DRRI-2 Unit Support Scale score of 46.1
(± 11.2), and DRRI-2 Support from Family and Friends Scale score of
34.1 (± 7.1). The mean MAT score was 110.4 (± 28.4), with 29.0% of
the sample (n=66) having a score below 100, indicative of poor
marital functioning (Locke and Wallace, 1959). Independent samples t-
tests demonstrated that both peri-deployment unit support and peri-
deployment support from family and friends were significantly lower
among those who reported post-deployment drug use. However, there
were no statistically significant differences in the training and deploy-
ment preparation and post-deployment marital satisfaction scores be-
tween soldiers who did and did not report post-deployment drug use
(Table 2).

3.2. Effect of training and deployment preparation on current drug use

Training and deployment preparation were not associated with
current drug use (OR=0.70, 95% CI: 0.46, 1.08, p > 0.05). After
controlling for age, rank, years of military service, combat exposure,
TBI, time since last deployment, and baseline drug use the association
remained non-significant (AOR = 0.76, 95% CI: 0.45, 1.29, p>0.05);
see Table 3.

3.3. Effect of unit support on current drug use

Greater unit support during deployment was associated with a lower
odds of current drug use (OR=0.62, 95% CI: 0.41, 0.93, p<0.05).
This association persisted after controlling for age, rank, years of
military service, combat exposure, TBI, time since last deployment, and
baseline drug use (AOR=0.56, 95% CI: 0.34, 0.92, p< 0.05).

3.4. Effect of support from family and friends on current drug use

Greater support from family and friends during deployment was
also associated with a lower odds of current drug use (OR=0.65, 95%
CI: 0.45, 0.95, p<0.05), even after controlling for age, rank, years of
military service, combat exposure, TBI, time since last deployment, and
baseline drug use (AOR=0.63, 95% CI: 0.40, 0.99, p<0.05).

3.5. Effect of marital satisfaction on current drug use

Post-deployment marital satisfaction was not associated with cur-
rent drug use (OR=0.81, 95% CI: 0.53, 1.25, p>0.05). After con-
trolling for age, rank, years of military service, combat exposure, TBI,
time since last deployment, and baseline drug use the association re-
mained non-significant (AOR=0.96, 95% CI: 0.56, 1.63, p > 0.05).

4. Discussion

The current literature suggests lower rates of illicit drug use among
soldiers compared to civilian populations (Platteborze et al., 2013). In
contrast, our findings show that nearly 1 in 10 (9.2%) male USAR/NG
soldiers in the current study reported current drug use at the first
follow-up, which is similar to the prevalence of illicit drug use among

Table 2
Independent Samples t-test Results Comparing Pre-, Peri-, and Post-Deployment Resiliency Factors on Post-Deployment Drug Use among Previously Deployed Male
US Army Reserve and National Guard Soldiers (N=228).

Resiliency Factor Post-Deployment Drug Use Mean (SD) t

Training and Pre-Deployment Preparation No 37.92 (9.09) 1.64
Yes 34.43 (11.24)

Peri-Deployment Unit Support No 46.66 (11.02) 2.38*

Yes 40.62 (12.01)
Peri-Deployment Support from Family and Friends No 34.43 (6.79) 2.33*

Yes 30.67 (9.26)
Post-Deployment Marital Satisfaction No 110.95 (28.85) 0.94

Yes 104.81 (22.95)

* p < 0.05.

Table 3
Relation Between Pre-, Peri-, and Post-Deployment Resiliency Factors and Post-
Deployment Drug Use among Previously Deployed Male US Army Reserve and
National Guard Soldiers (N=228).

Unadjusted OR
[95% CI]

Adjusted OR
[95% CI]

Training and Pre-Deployment
Preparation

0.70 [0.46, 1.08] 0.76 [0.45, 1.29]

Age, Years 0.92 [0.79, 1.07]
Rank 1.00 [0.91, 1.10]
Years of Military Service 0.93 [0.80, 1.08]
Combat Exposure 1.02 [0.98, 1.05]
Traumatic Brain Injury 1.53 [0.44, 5.31]
Time Since Last Deployment, Years 1.24* [1.03, 1.49]
Baseline Drug Use 9.35** [1.92,

45.48]

Peri-Deployment Unit Support 0.62* [0.41, 0.93] 0.56* [0.34, 0.92]
Age, Years 0.89 [0.76, 1.05]
Rank 1.00 [0.91, 1.10]
Years of Military Service 0.94 [0.81, 1.10]
Combat Exposure 1.02 [0.99, 1.06]
Traumatic Brain Injury 1.50 [0.43, 5.30]
Time Since Last Deployment, Years 1.29** [1.07,

1.56]
Baseline Drug Use 10.42** [2.07,

52.42]

Peri-Deployment Support from
Family and Friends

0.65* [0.45, 0.95] 0.63* [0.40, 0.99]

Age, Years 0.91 [0.78, 1.06]
Rank 0.99 [0.90, 1.09]
Years of Military Service 0.96 [0.82, 1.12]
Combat Exposure 1.02 [0.98, 1.05]
Traumatic Brain Injury 1.27 [0.36, 4.55]
Time Since Last Deployment, Years 1.26* [1.05, 1.51]
Baseline Drug Use 9.36** [1.87,

46.86]

Post-Deployment Marital
Satisfaction

0.81 [0.53, 1.25] 0.96 [0.56, 1.63]

Age, Years 0.93 [0.79, 1.08]
Rank 0.99 [0.90, 1.09]
Years of Military Service 0.93 [0.80, 1.08]
Combat Exposure 1.02 [0.98, 1.05]
Traumatic Brain Injury 1.47 [0.43, 5.03]
Time Since Last Deployment, Years 1.25* [1.04, 1.50]
Baseline Drug Use 10.23** [2.01,

52.24]

* p < 0.05.
** p < 0.01.
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the general population aged 26 and older (8.9%) (Substance Abuse and
Mental Health Services Administration, 2017). These findings demon-
strate that despite a strict “zero tolerance” policy regarding the use of
most substances by the US Armed Forces, USAR/NG soldiers who have
been deployed may remain at risk for drug use. Results from this study
identify resiliency factors that should be considered as intervention
targets for the prevention of post-deployment substance use, including
support provided by the soldier’s unit or by family and friends. Speci-
fically, findings show that social support provided during deployment
may have protective effects that extend to post-deployment trajectories
among partnered male USAR/NG soldiers.

We hypothesized that sources of social support (i.e., unit support,
support from family and friends) and post-deployment marital sa-
tisfaction would confer stronger protection against post-deployment
drug use than deployment preparation. Social support provided during
deployment, either by the soldier’s unit or by the soldier’s family and
friends, was protective against subsequent drug use. Findings from the
Millennium Cohort Study demonstrated that family stress occurring
during the peri-deployment period was associated with post-deploy-
ment incident alcohol use disorder (Cerdá et al., 2014), and our find-
ings demonstrate that strong family relationships during deployment
are also important to consider in the context of post-deployment drug
use. Contrary to our hypothesis, we found that deployment preparation
and post-deployment marital functioning did not confer protection
against post-deployment drug use among this sample of partnered male
USAR/NG soldiers. Wooten’s Bioecological Model of Deployment Risk
and Resilience purports that protective factors may originate from
different points during the deployment disruption continuum, including
the pre-deployment phase, the peri-deployment phase, and the post-
deployment phase (Wooten, 2013). In the case of post-deployment drug
use, protective factors emerging from the peri-deployment time period
(i.e., unit support and family support provided during deployment) may
be more salient than some protective factors originating from the pre-
and post-deployment periods. It is important to note that while post-
deployment marital satisfaction was not a significant protective factor
for post-deployment drug use, peri-deployment family support also
includes support provided by the soldier’s partner during his deploy-
ment. However, the effects of support from family and friends during
deployment among soldiers who are not partnered is unknown, given
that the current study was restricted to USAR/NG soldiers who were
married or living as married at baseline.

Deployment may represent a critical time period in the lives of
soldiers when coping strategies are established or reinforced. Prior re-
search has demonstrated that service members are more likely to en-
gage in avoidant coping when they have limited or no control over their
environment, as is the case with deployment (McAndrew et al., 2017;
Romero et al., 2015). Learned avoidance-oriented coping strategies can
often be considered adaptive in the context of combat deployment
when traumatic responses must be suppressed in order to continue the
mission, but these strategies are no longer necessary during the post-
deployment period and contribute to great risk of problematic sub-
stance use (Norman et al., 2014). Despite a lifetime prevalence of
substance use disorders exceeding 52% among National Guard soldiers
(Tamburrino et al., 2015), service members with substance use dis-
orders predominantly go untreated (Fink et al., 2015). Research from
the Millennium Cohort Study suggests that there are critical time per-
iods when substance use disorders might best be prevented among
service members. For example, the age-of-onset of substance use dis-
orders among National Guard soldiers tends to occur during a short
interval from late-adolescence to early-adulthood (Fink et al., 2016a,b),
a time period which can frequently co-occur with service members’ first
deployment. The findings of the current study demonstrate a need for
peri-deployment interventions that may promote resiliency against
post-deployment substance use and substance use disorders.

Nearly 1 in 5 soldiers reports problems with social support (Griffith,
2017), and poor post-deployment social support has been associated

with a greater odd of PTSD (Bloeser et al., 2014), depression (Bloeser
et al., 2014), anger (Vest et al., 2017), violence (Van Voorhees et al.,
2018), and excessive drinking (Fuehrlein et al., 2018). Previous re-
search by Romero et al. demonstrated that family social support buf-
fered the effects of avoidant coping strategies on post-deployment
mental health (Romero et al., 2015). Likewise, a recent longitudinal
study examining the coping strategies and outcomes of USAR/NG sol-
diers showed that better unit cohesion was associated with less avoi-
dant coping and better mental health functioning during the post-de-
ployment period (McAndrew et al., 2017). Our findings extend the
current literature by demonstrating that among male partnered USAR/
NG soldiers, peri-deployment interpersonal relationships providing so-
cial support may also protect against drug use during the post-deploy-
ment period, independent of intrapersonal military factors including
rank, years of military service, combat exposure TBI, and time since last
deployment.

4.1. Limitations

It should be noted that this research has some limitations. First, the
measurement of pre- and peri-deployment resiliency factors during the
post-deployment period is subject to recall bias. It is possible that those
who did not report post-deployment drug use may have been less likely
to perceive problems with supports in the pre-, peri-, and post-de-
ployment periods. Underreporting of poor support among those who do
not use drugs could result in a bias away from the null. Second, as with
all survey-based research, there is a potential for response bias.
However, given the use of reliable and validated tools and the use of a
confidential survey, the risk of social desirability bias was low. Our
findings might even underestimate the true association between peri-
deployment resiliency factors and post-deployment drug use if drug use
was underreported. Additionally, only male soldiers were included in
the current study due to a limited sample of women. However, the
overall Operation: SAFTY study sample is consistent with the demo-
graphic and military characteristics of Reserve and Guard soldiers na-
tionally, including the proportion of female soldiers (Office of the
Deputy Assistant Secretary of Defense, 2016). Lastly, all participants
were either married or living as married and reported having at least
one alcohol beverage in the year prior to study enrollment. These re-
strictions may limit our ability to generalize these findings to service
members who are not married or who do not drink alcohol. However,
national data indicate that the majority of U.S. service members are
married (Office of the Deputy Assistant Secretary of Defense for
Military Community and Family Policy, 2015). Further, adults that
abstain from alcohol tend to be different in other health behaviors
compared to ever-drinkers (Green and Polen, 2001).

4.2. Conclusions

We found that social support provided to soldiers during deploy-
ment, either by his unit or his family and friends, showed evidence of
protection against post-deployment drug use. These associations build
upon previous findings demonstrating the protective effects of post-
deployment social support by further illustrating that peri-deployment
social support is also a strong resiliency factor. In addition to existing
post-deployment and reintegration efforts, we recommend a focus on
interventions that facilitate stronger family and unit relationships
during the peri-deployment time period, when coping strategies may be
established or reinforced. Future work should examine the comparative
and potential interaction effects of peri- and post-deployment social
support on post-deployment trajectories.
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