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The Relationship of Risk-Related Behaviors and Substance Use Among U.S. 
Army National Guard/Army Reserve Soldiers and Deployment Differences

Mehreen Arifa , Rachel A. Hoopsickb , D. Lynn Homisha  and Gregory G. Homisha 
aDepartment of Community health and health Behavior, State University of New york at Buffalo, Buffalo, New york, United States; 
bDepartment of Kinesiology and Community health, University of illinois Urbana-Champaign, Champaign, illinois, United States

ABSTRACT
U.S. Army National Guard and Army Reserve (ANG/USAR) soldiers are at risk for substance 
use, and research in other populations suggests risk-related behaviors and traits affect the 
propensity for use. Less is known about how deployment might amplify these effects. Our 
research explored the relations between risk-related behaviors and substance use among 
ANG/USAR soldiers and investigated differences by deployment (previously vs. never 
deployed). We drew a subset of data from Operation: SAFETY, an ongoing study of ANG/
USAR soldiers and their partners (married/living together as if married). Cross-sectional 
regression models examined domains of risk (i.e., risk perception, risk-taking/impulsivity, 
sensation-seeking) and substance use (any current drug use, current non-medical use of 
prescription drugs, current illicit drug use, alcohol problems, and frequent heavy drinking 
[FHD]). Final models controlled for age, sex, anger, and PTSD. Interaction terms between risk 
behaviors and deployment status on substance use were also noted. Results revealed that 
greater risk perception was significantly associated with a lower likelihood of and protective 
against FHD. Greater risk-taking/impulsivity was associated with a higher likelihood of any 
current drug use and alcohol problems. Additionally, interaction models suggest that 
non-deployed soldiers at every level of risk-taking/impulsivity had a consistently high 
likelihood of illicit drug use overall. Sensation-seeking was not associated with any outcome. 
Findings demonstrate that greater risk-taking/impulsivity was associated with substance use, 
and never deployed/non-deployed ANG/USAR soldiers might be more vulnerable. Our work 
can help inform substance use interventions in the military by highlighting the role and 
impact of risk-related behaviors and non-deployment.

Introduction

United States Army National Guard and Army 
Reserve soldiers and substance use

Military populations are at an increased risk for sub-
stance use which has been attributed to difficult work-
ing environments, frequent deployments, combat 
exposure, managing pain, and the overall challenges 
of military life (Hoopsick et  al., 2017; Lande et  al., 
2008; O’Brien et  al., 2013; Spera et  al., 2011). Research 
also suggests that military service shapes a person’s 
personality, attitudes, and types of behaviors needed 
to thrive in high-stress conditions (Breivik et  al., 
2019). This includes engaging in high-risk activities 
and seeking challenges that might benefit the mili-
tary’s mission and goals in the short term but can be 
related to problematic behaviors over time (Breivik 

et  al., 2019). The connection between substance use, 
and risk-related behaviors has been well-studied. Yet, 
it is not known how deployment might modify the 
relations between risk-related behaviors and sub-
stance use.

Moreover, little is known about this relationship 
among United States Army National Guard and Army 
Reserve (ANG/USAR) soldiers, a sub-population of 
the military that are at a greater risk for substance 
use and mental health issues compared to their 
active-duty counterparts (Cohen et  al., 2015; Jacobson 
et  al., 2008, 2020; Wang et  al., 2020). A meta-analysis 
of reports published between 1985 and 2012 suggests 
that the pooled prevalence of alcohol use disorders 
was higher among Reserve components (14.5%) com-
pared to that of active-duty components (11.7%) 
(Cohen et  al., 2015). Additionally, Reserve and Guard 
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soldiers have reported testing positive at 2–3 times 
the rate of active-duty personnel for illicit drug use 
(Platteborze et  al., 2013). Misuse of prescription drugs 
has also been reported among ANG/USAR soldiers 
with lower levels of bodily pain (Vest et  al., 2020).

Domains of risk behavior

Three common domains of risk that help explain why 
and how people behave when confronted with situa-
tions involving risk are described using Cherpitel’s 
Risk behavior scale and include risk perception, 
risk-taking/impulsivity, and sensation-seeking 
(Cherpitel, 1993). Risk perception is defined as peo-
ple’s subjective judgements and understanding regard-
ing the likelihood of negative experiences and 
occurrences such as injury, illness, disease, or death 
(Brewer et  al., 2007; Brown, 2014; Paek & Hove, 
2017). People who perceive greater risk and harm 
associated with substance use are less likely to engage 
in problematic substance use (Lipari et  al., 2014). 
Risk-taking or behavioral impulsivity refers to the 
tendency for rapid decision making and acting with-
out consideration of consequences (Dawe et  al., 2004; 
Magid et  al., 2007; Quinn & Harden, 2013). It has 
been linked to the development of substance use dis-
orders and frequent relapses due to increased vulner-
ability and decreased cognitive controls when 
experiencing higher impulsivity (Rieser et  al., 2019). 
Sensation-seeking is defined as the preference for var-
ied and exciting experiences/sensations or willingness 
to take risks of various types (Breivik et  al., 2019; 
Magid et  al., 2007; Quinn & Harden, 2013). Research 
shows that high sensation-seeking is associated with 
higher levels of experimentation with substances 
(Jensen et  al., 2017; Malmberg et  al., 2010).

For the purposes of this study, we have operation-
alized the definition of risk behaviors to include 
Cherpitel’s three risk behavior domains as noted 
above. These constructs of risk perception, risk-taking/
impulsivity, and sensation-seeking are multifaceted yet 
go hand in hand and revolve around the pursuit of 
thrill-inducing, stimulating, and potentially hazardous 
experiences (Dougherty et  al., 2015). Such experiences 
can include risky and harmful use of substances due 
to decreased risk perception and heightened feelings 
of risk-taking/impulsivity and sensation-seeking.

Role of deployment/non-deployment

Another factor to consider is the effect, if any, of 
deployment on substance use and its relationship with 
risk-related domains. Research to date has showcased 

the connection of military service, deployments, and 
an increased propensity of experiencing substance use 
disorders or engaging in self-destructive behaviors 
(Campbell-Sills et  al., 2018; Tamburrino et  al., 2015; 
Thomsen et  al., 2011). However, a significant body of 
work also notes that there might be no differences 
between previously deployed and never-deployed ANG/
USAR soldiers and that they might be more alike than 
different (Hoopsick, Homish, Collins, et  al., 2020). 
Moreover, soldiers who have never been deployed har-
bor negative emotions related to non-deployment 
(NDE) such as guilt, othering (in-group vs. out-group 
feelings), and decreased camaraderie with one’s unit 
which could lead to worsening substance use outcomes 
(Hoopsick et al., 2019; Hoopsick, Vest, Homish, et al., 
2020; Hoopsick et  al., 2021). Gaps in literature exist 
concerning the role of deployment in the relationship 
between risk behavior domains and substance use 
among ANG/USAR soldiers.

Current study

The objective of this study is to examine the relation-
ship of risk behavior domains and substance use out-
comes among ANG/USAR soldiers. The first aim of 
the present research is to identify the main associations 
of risk perception, risk-taking/impulsivity, and 
sensation-seeking on the likelihood of substance use 
(alcohol and drug use) within this understudied and 
vulnerable population of ANG/USAR soldiers. The sec-
ond aim of this paper is to examine any interactions 
of deployment status on the relation between risk 
domains and substance use. Current research suggests 
that being deployed (for combat or otherwise) acts as 
a stressor for many behavioral outcomes within the 
military, however, the effect of non-deployment has 
not been researched extensively (Godby Vail, 2023; 
Kelley et  al., 2013; Reger et  al., 2018; Sullivan et  al., 
2023; Vogt et al., 2012). We hypothesize that through 
our cross-sectional research analysis we will uncover 
new knowledge regarding the influence of domains of 
risk behavior and substance use, while noting differ-
ences by deployment/non-deployment status.

Methods

Recruitment and data collection

The data for this project were drawn from Operation: 
SAFETY (Soldiers and Family Excelling Through the 
Years), on ongoing research study that uses 
survey-based tools to assess the mental health and 
substance use of ANG/USAR soldiers and their 
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partners. The overall study sample was recruited 
across 47 units in 2014–2015 from New York State. 
Eligibility criteria included: (1) being married or living 
as if married; (2) one member of the couple being a 
current Army Reserve or Army National Guard sol-
dier; (3) soldiers within the age range of 18–45 years 
old; (4) both partners spoke and understood English; 
(5) both partners were willing and able to participate; 
and (6) both partners consumed at least one alcoholic 
beverage in the last year.

Recruitment occurred during drill and training week-
ends and participants were screened for eligibility and 
informed consent. They completed an annual survey 
either online or in person at the State University of 
New York University at Buffalo South Campus. Surveys 
were administered through a secure and HIPAA-compliant 
online survey software called StudyTrax™. Six time 
points have been collected to date. Participants received 
$60 for the baseline survey, $70 for surveys 2 and 3, 
$80 for surveys 4, and $90 for surveys 5 and 6. The 
data for this report were examined cross-sectionally at 
follow-up timepoint 4, which was the first timepoint 
that included risk behavior questions.

Participants

We drew a subset (N = 343 soldiers) of data from 
Operation: SAFETY. Participants were predominantly 
non-Hispanic White (79.3%), had some college edu-
cation (92.4%), had a median family income category 
of $80,000–$99,000, and served an average of 9.5 (SD 
6.1) years in the military; see Table 1. The majority 
of the sample was previously deployed (63.6%) and 
consisted of enlisted soldiers (56.3%).

Measures

Drug use measures
We used the NIDA Modified ASSIST 2.0 (Alcohol, 
Smoking, and Substance Involvement Screening Test) 
to assess current drug use (which included illicit drug 
use and nonmedical use of prescription drugs 
(NMUPD)) at the fourth survey timepoint (WHO 
Assist Working Group, 2002). Participants were asked, 
“In the past 3 months, how often have you used [sub-
stance] on your own, either without a doctor’s pre-
scription, in greater amounts, more often or longer 
than prescribed, or for a reason other than a doctor 
said you should use them?” Non-medical use of pre-
scription drugs (NMUPD) consisted of sedatives, stim-
ulants, and pain medication, and other prescription 
drugs while illicit drugs consisted of marijuana/hashish, 

cocaine, heroin, hallucinogens, inhalants, illicit opioids, 
methamphetamine and other street drugs. Each sub-
stance was assessed separately. For post-hoc analysis 
in this study, any current drug use was recorded along-
side illicit drug use and NMUPD use separately (WHO 
Assist Working Group, 2002). Cannabis was included 
under illicit drug use as it was illegal in New York 
State at the time of data collection (before 2021). 
NMUPD is defined as use of prescription-type drugs 
such as over-the-counter drugs, pain medication, sed-
atives or stimulants that was not prescribed to the 
person or use only for the experience or feeling they 
cause (WHO Assist Working Group, 2002). Any use 
of either illicit drugs or NMUPD in the past 3 months 
was considered current drug use and was dichotomized 
as a yes/no binary variable.

Alcohol use measures
Alcohol problems/problematic or hazardous 
drinking.  Alcohol problems was assessed using the 
Alcohol Use Disorders Identification Test (AUDIT; 
Babor & Del Boca, 1992; Saunders et  al., 1993). The 
AUDIT consists of 10 items that are rated on a 
4-point scale from 0 (Never) to 4 (Daily or almost 
daily) (α: 0.78). Scores range from 0–40 and questions 

Table 1. Study sample characteristics (N = 343).
Mean (SD) or % (n)

Sex
 Male 81.3% (279)
 Female 18.7% (64)
age (years) 36.0 (6.5)
race/ethnicity
 Non-hispanic White 79.3% (272)
 Non-hispanic Black 4.7% (16)
 hispanic 8.8% (30)
 other 5.0% (17)
education
 <hS – hS Grad 7.3% (25)
 Some College 51.0% (175)
 College + 41.4% (142)
Median Family income Category $80,000–$99,999
Military Service, years 9.5 (6.1)
rank
 enlisted 56.3% (193)
 officer 14.9% (51)
Drug use (in the last 3 months)
 any current drug use 10.5% (36)
 any current non-medical use of 4.4% (15)
 Prescription drugs 6.4% (22)
 any current illicit drug use
alcohol use
 aUDit Score 4.8 (4.7)
 Frequent heavy drinking 2.6 (1.6)
Domains of risk
 risk perception 2.0 (0.8)
 risk-taking/impulsivity 1.9 (0.8)
 Sensation-seeking 2.0 (0.8)
anger score 17.8 (7.0)
Post-traumatic stress disorder (PtSD) 7.9% (27)
Deployment --
 Previously deployed 63.6% (218)
 Never deployed 33.8% (116)
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include information on frequency of alcohol drinking, 
whether drinking has caused injury to themselves or 
others, and if alcohol drinking is associated with 
feelings of guilt or remorse, to name a few. Higher 
scores indicate greater alcohol problems. Our analysis 
used AUDIT total scores and a binary variable to 
note AUDIT scores of 8 or higher. The cut point for 
the AUDIT score was set to 8, as scores ≥8 correspond 
to hazardous drinking or having alcohol problems 
(Babor et  al., 2001).

Frequent heavy drinking.  Consistent with work by 
Homish and Leonard (2007), frequent heavy drinking 
(FHD) was assessed as the maximum report of two 
items (both rated on a 9-point scale): the frequency 
of drinking 4+/5+ drinks (female/male) in one day 
or in a single setting with scores ranging from 1 
(Never) to 9 (Everyday), and the frequency of getting 
drunk in the past year with scores ranging from 1 
(Never) to 9 (Everyday) (Bray et al., 2013; Campbell-
Sills et  al., 2018; Homish & Leonard, 2007).

Domains of risk
Consistent with other work (Cherpitel, 1993), risk 
categories were divided into risk perception, 
risk-taking/impulsivity, and sensation-seeking. These 
constructs relate to risk behaviors that effect 
decision-making and outcomes (Cherpitel, 1993). 
Participants were asked to rate the likelihood of some-
thing bad happening if they did the following (in 
present time). For risk perception, they were asked 
how much each statement described them: if one 
drove over the speed limit, drove while drunk, drove 
without a seatbelt, drank a lot, had sex with someone 
they just met or got drunk and had sex with someone 
they just met. Responses for each item in the risk 
perception scale were summed for each respondent. 
The distribution of summed values was then divided 
into tertiles of low (1), medium (2), and high-risk 
perception (3). Risk perception was thought to be an 
important variable to examine, because it has not 
been analyzed in prior studies of risk-taking and 
could reenforce risk-taking behaviors as well as alco-
hol drinking and subsequent activities.

Risk-taking/impulsivity questions included asking 
participants how much each statement described them 
on items such as: “I often act on the spur of the 
moment without stopping to think,” “I get a real kick 
out of doing things that are a little dangerous,” “You 
might say I act impulsively,” “I like to test myself every 
now and then by doing something a little chancy,” and 
“Many of my actions seem hasty.” Sensation-seeking 

questions included asking participants how much each 
statement described them: “I am always up for a new 
experience,” “I like to try new things just for the excite-
ment,” “I go for the thrills in life when I get a chance,” 
and “I like to experience new and different sensations.” 
For both the risk-taking/impulsivity and sensation- 
seeking items, respondents were asked whether each 
statement described them, on a 4-point scale of “not 
at all” (scored 1) to “quite a lot” (scored 4). A mean 
value for all items was calculated separately for both 
scales. The distribution of mean values for each scale 
was then divided into tertiles of low (1), medium (2), 
and high (3).

Covariates
Several potential confounders such as age (from base-
line), sex, anger, and post-traumatic stress disorder 
(PTSD) (from timepoint 4) were added to the adjusted 
analyses. Anger and PTSD are common mental health 
problems that affect substance use among military mem-
bers and could confound the relationship between risk 
behaviors and substance use. Sex was reported at base-
line assessment. Anger was measured using the Patient 
Reported Outcomes Measurement Information System 
(PROMIS) Anger assessment (Pilkonis et  al., 2011). 
Scores range from 8 to 40 and the higher the reported 
score, the greater the anger (Pilkonis et  al., 2011).

Post-traumatic stress disorder (PTSD) symptoms 
were measured using the 20-item self-report measure 
PTSD Checklist (PCL-5), based on the DSM-5 criteria 
(Bovin et  al., 2016; Blevins et  al., 2015). The responses 
were also dichotomized to previously deployed and 
never deployed. Moreover, previous work has shown 
no difference in total PCL-5 scores among deployed 
and non-deployed soldiers suggesting that service 
members without deployment experiences can still 
exhibit PTSD symptomatology (Hoopsick, Homish, 
Collins, et  al., 2020), hence our inclusion of PTSD as 
a covariate in this study.

Data analysis plan

To examine the cross-sectional association between 
dependent and independent variables, i.e. substance 
use and risk behaviors, we used negative binomial 
and logistic regression models. Negative binomial 
regression was used for the alcohol use variables 
(with AUDIT and FHD scores) because the out-
comes were count values (Byers et  al., 2003) whereas 
logistic models were used for our binary drug use 
outcomes. Unadjusted main effect models were con-
structed for each outcome (any current drug use, 
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alcohol problems and frequent heavy drinking 
[FHD]) alongside domains of risk (i.e., risk percep-
tion, risk-taking/impulsivity, sensation-seeking). 
Adjusted main effect final models controlled for age, 
sex, anger, and PTSD. Interaction models were also 
included to examine if these relations differed 
according to deployment status (previously deployed 
vs. never/non deployed). All analyses were con-
ducted using Stata v. 16 (StataCorp, 2019). Risk 
ratios (RR) and odds ratios (OR) with 95% confi-
dence intervals (CI) are reported for alcohol and 
drug outcomes respectively. Predictive margins for 
significant interactions were also examined and 
results are presented in the bar chart.

Results

Descriptive results

The mean AUDIT score for the sample of ANG/USAR 
soldiers was 4.8 (SD: 4.7), and the mean frequent 
heavy drinking (FHD) value was 2.6 (SD: 1.6). 18.4% 
of the sample had AUDIT scores greater than 8 (sug-
gesting hazardous or harmful alcohol consumption) 
(WHO Assist Working Group, 2002). 12% of the sam-
ple showed results indicative of frequent heavy drink-
ing (FHD) on a weekly basis. This sample also 
included 10.5% of people (n = 36), who reported any 
current drug use (within this group 6.4% reported 
any current illicit drug use and 4.4% reported current 
NMUPD, refer to Table 2). The average score for risk 
perception was 2.0 (SD: 0.8), for risk-taking/impul-
sivity was 1.9 (SD: 0.8), and for sensation-seeking was 
2.0 (SD: 0.8). These average scores of 2.0 correspond 
to the value medium. The average anger score was 
17.8 (SD: 7.0) and 7.9% of the sample reported having 
post-traumatic stress disorder (PTSD).

Main effects of domains of risk on substance use

Greater risk-taking/impulsivity was associated with a 
higher likelihood of any current drug use in both 

unadjusted (OR = 1.86, 95% CI: 1.19, 2.91; p < .01) 
and adjusted models (AOR = 1.71, 95% CI: 1.07, 2.75; 
p < .05). Greater risk perception was significantly asso-
ciated with a lower likelihood of frequent heavy drink-
ing (RR = 0.89, 95% CI: 0.82, 0.97; p < .01). The effects 
remained significant in adjusted models that con-
trolled for age, sex, anger, and post-traumatic stress 
disorder (ARR = 0.89, 95% CI: 0.82, 0.97; p < .01). 
Greater risk-taking/impulsivity was associated with an 
increased likelihood of alcohol problems in both 
unadjusted (RR = 1.22, 95% CI: 1.09, 1.37; p < .01) 
and adjusted models (ARR = 1.21, 95% CI: 1.07; 1.35; 
p < .01) models as wells.

Interaction effects of deployment status on 
substance use

We observed a trend-level interaction between 
risk-taking/impulsivity and deployment on any current 
drug use (AOR = 2.38, 95% CI: 0.90, 6.28; p < .10). 
Current drug use included both current illicit drug 
use and NMUPD. To study if there were differential 
effects based on drug type, we conducted a post-hoc 
analysis to examine both illicit drug use and NMUPD. 
A significant interaction between risk-taking/impul-
sivity and deployment on current illicit drug use 
(AOR = 4.05, 95% CI: 1.07, 15.41; p < .05) was 
observed (Table 3). This finding showed that those 
previously deployed and with the highest level of 
risk-taking/impulsivity had the greatest likelihood of 
engaging in current illicit drug use. Concurrently, the 
results also depicted that the predicted probability of 
current illicit drug use among those never deployed 
stayed consistent and high regardless of low, moderate, 
or high risk-taking/impulsivity level. (Figure 1). No 
effect was noted with current NMUPD.

Discussion

We examined domains of risk and drug and alcohol 
use among United States Army National Guard and 

Table 2. Cross-sectional effects of domains of risk on drug and alcohol use.
any current drug use alcohol problems Frequent heavy drinking

or
(95% Ci)

aor
(95% Ci)

rr
(95% Ci)

arr
(95% Ci)

rr
(95%

Ci)

arr
(95% Ci)

risk perception 1.11
(0.73, 1.69)

1.06
(0.68, 1.64)

0.90^
(0.80, 1.00)

0.90^
(0.80, 1.00)

0.89**
(0.82, 0.97)

0.89**
(0.82, 0.97)

risk-taking/impulsivity 1.86**
(1.19, 2.91)

1.71*
(1.07, 2.75)

1.22**
(1.09, 1.37)

1.21**
(1.07, 1.35)

1.05
(0.96, 1.14)

1.03
(0.94, 1.12)

Sensation-seeking 1.33
(0.87, 2.03)

1.39
(0.88, 2.17)

1.08
(0.97, 1.21)

1.07
(0.96, 1.19)

1.00
(0.92, 1.08)

1.00
(0.91, 1.08)

*p < .05; **p < .01; ^trend p < .07.
or = odds ratio; aor = adjusted odds ratio; rr = risk ratio; arr = adjusted risk ratio; Ci = confidence interval.
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Army Reserve (ANG/USAR) soldiers and likelihood 
of substance use by deployment status. Our findings 
suggest that risk behaviors and substance use are prev-
alent among ANG/USAR soldiers. However, our inter-
action finding showed that current illicit drug use is 
consistently high among never deployed soldiers with 
low, moderate, and high risk-taking/impulsivity. To 
our knowledge, no other studies have examined the 
relationship between risk behavior domains, substance 
use, and deployment status. Thus, this research could 
enhance public health and substance use interventions 
for ANG/USAR soldiers and especially non-deployed 
soldiers.

Subsequently, our results show that different 
domains of risk show varying associations on soldiers’ 
substance use. This particular subgroup of the mili-
tary experience additional stressors due to the 
part-time nature of their service such as reduced time 
with their units, arranging leaves of absence as 

needed with their civilian employers, planning for 
reintegration, and problems linked to social accep-
tance and victimization because of partial inclusion 
(Griffith, 2010; Hoopsick et al., 2019; Hoopsick, Vest, 
Homish, et al., 2020; Lane et  al., 2012).

Main effects findings

Our main associations findings relay that risk percep-
tion was significantly associated with a lower likeli-
hood of frequent heavy drinking. This indicates that 
ANG/USAR soldiers with greater risk perception 
exhibit protective behavior for frequent heavy drink-
ing. This finding might be related to military factors 
and characteristics such as social support provided by 
military peers which helps in coping with stress and 
potentially substance use behaviors such as frequent 
heavy drinking (Anderson Goodell et  al., 2020; 
Poehlman et  al., 2011). Our results further show that 

Table 3. Cross-sectional effects of deployment status on domains of risk and drug and alcohol use.

interaction term
any current  

drug use Current NMUPD● Current illicit drug use alcohol problems
Frequent heavy 

drinking

aor
(95% Ci)

aor
(95% Ci)

aor
(95% Ci)

arr
(95% Ci)

arr
(95% Ci)

risk perception ##
Previously deployed

0.51
(0.20, 1.31)

0.62
(1.40, 2.74)

0.40
(1.22, 1.34)

0.97
(0.76, 1.24)

0.93
(0.77, 1.12)

risk-taking/
impulsivity ## Previously
deployed

2.38^
(0.90, 6.28)

1.00
(0.24, 4.41)

4.05*
(1.07, 15.41)

1.09
(0.87, 1.37)

1.06
(0.88, 1.27)

Sensation-seeking ##Previously 
deployed

1.78
(0.70, 4.51)

0.58
(1.12, 2.85)

3.46
(0.99, 12.15)

0.92
(0.73, 1.16)

0.86
(0.72, 1.03)

*p < .05; **p < .01; ^trend p < .10.
aor = adjusted odds ratio; arr = adjusted risk ratio; Ci = confidence interval; ● NMUPD = non-medical use of prescription drugs.

Figure 1. Predicted probability of current illicit drug use by risk-taking/impulsivity and deployment status.
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greater risk-taking/impulsivity was associated with a 
higher likelihood of any current drug use (current 
illicit drug use and current non-medical use of pre-
scription drugs), and alcohol problems. This finding 
is consistent with prior research among civilian pop-
ulations that shows an association between risk-taking 
behaviors or impulsivity and elevated levels of drug 
or alcohol use (de-Juan-Ripoll et  al., 2021; Grant & 
Chamberlain, 2014; Moreno et  al., 2012; Wagner, 
2001). This current study expands upon this idea but 
within military populations and especially within mil-
itary Reserve soldiers, a large subgroup of the US 
military.

Interaction effects findings

Our interaction level findings further shed light on 
new knowledge pertaining to the role of deployment 
for ANG/USAR soldiers who exhibit risk-taking/
impulsivity and subsequent substance misuse. We 
observed a trend-level interaction between risk-taking/
impulsivity and deployment on any current drug use. 
Therefore, we explored any current drug use further 
and conducted a post-hoc analysis on its two catego-
ries of current illicit drug use and NMUPD. Our 
results showed a significant interaction between 
risk-taking/impulsivity and deployment on current 
illicit drug use.

Examining this finding further we noted that those 
with high risk-taking/impulsivity and those who were 
previously deployed showed the highest likelihood of 
current illicit drug use. However, the results reported 
that never-deployed ANG/USAR soldiers with all lev-
els of risk-taking/impulsivity (low, moderate, and 
high) had a consistently high likelihood for increased 
current illicit drug use. Our findings demonstrate an 
important factor to consider, that non-deployed ANG/
USAR soldiers who exhibit any level of risk-taking/
impulsivity might be at the greatest risk for illicit 
drug use compared to their deployed counterparts.

Deployment/non-deployment effects findings

Deployment is a vital part of a Reserve soldier’s indi-
vidual and group identity (Griffith, 2011). Research 
on non-deployment emotions (NDE) among ANG/
USAR soldiers suggests that not being deployed is 
related to feelings of guilt, decreased value, and loss 
of unit connectedness, which adds to stressors of 
vicarious trauma and alcohol misuse (Hoopsick, 
Homish, Bartone, et al., 2018; Hoopsick, Homish, 
Vest, et al., 2018). In particular, NDE were associated 
with the frequency of getting drunk and the typical 

number of drinks consumed during a drinking epi-
sode (Hoopsick, Homish, Vest, et  al., 2018). Therefore, 
the post-hoc analysis of the interaction associations 
in the present study demonstrates that never deployed 
soldiers with all levels of risk-taking/impulsivity might 
have a greater likelihood and probability of current 
illicit drug use compared to deployed soldiers.

Research implications and impact of findings

Our research has implications for never deployed sol-
diers who might be more vulnerable to substance use 
and risk-taking/impulsivity due to NDE or associated 
stressors. Overall, our research could impact substance 
use treatment and risk behavior management for ser-
vice members and in particular, non-deployed ANG/
USAR soldiers. While a small portion of previously 
deployed soldiers had the highest propensity for 
risk-taking/impulsivity and drug use, never deployed 
soldiers had steady high rates of increased likelihood 
of current illicit drug use and risk-taking/impulsivity. 
Education can be provided to previously deployed and 
non-deployed ANG/USAR soldiers regarding the 
influence of engaging in risk behaviors on substance 
use and how they can be ameliorated by stressors 
associated with deployment and non-deployment.

In addition, greater risk-taking/impulsivity was asso-
ciated with a higher likelihood of alcohol problems 
for ANG/USAR soldiers as well. Therefore, ANG/
USAR soldiers might be requiring additional supports 
and interventions in managing risk behaviors such as 
risk-taking/impulsivity which is a likely determinant 
of increased alcohol use. Substance use interventions 
overall could focus on the importance of managing 
one’s risk behaviors (risk perceptions, risk-taking/
impulsivity, sensation-seeking) in relation to their sub-
stance use. Consequently, investigations into the pro-
tective effect of risk perception and why it is associated 
with a decreased probability of frequent heavy drink-
ing, can further elucidate how interventions concern-
ing risk perception behaviors can aid in reducing 
unhealthy alcohol use among ANG/USAR soldiers.

Strengths

This study possessed several notable strengths. 
Studying risk behaviors in light of substance use and 
deployment allowed us to highlight an area of poten-
tial concern in military populations and empirical 
research. This research made a significant contribution 
to our understanding of risk perception, risk-taking/
impulsivity, and sensation-seeking behaviors of ANG/
USAR soldiers and how they affect the propensity of 
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drug and alcohol use in this sample. Through use of 
validated measures and statistical analyses conducted 
on main effect and interaction effect models, we were 
able to uncover differences by deployment and 
non-deployment that can shape future research on 
examining unique factors related to the prevalence of 
risk behaviors and substance use among non-deployed 
soldiers.

Future research can investigate how those who have 
not been deployed, are perceiving, taking, or seeking 
risk and related behaviors are engaging in substance 
use leading to negative outcomes. For all analyses we 
controlled for comorbid conditions such as anger and 
PTSD to eliminate any confounding results (Back 
et  al., 2019; Davies et  al., 2019; Worthen et  al., 2014). 
A study of ANG/USAR soldiers (n = 1,293) noted that 
51%−53% of the sample self-reported anger issues and 
3.0%−3.4% of that sample reported PTSD (Worthen 
et  al., 2014). Moreover, this research included 
non-deployed soldiers and women who are often 
excluded from such research studies and highlights 
ANG/USAR service members who are a target pop-
ulation with an increased risk of adverse substance 
use outcomes.

Limitations

There are several limitations to note in the present 
study. First, as a survey-based research project the 
collected data is a self-report of the participants men-
tal health and substance use and was not medically 
verified. However, all measures used to create the 
survey and questions were based on validated clinical 
tools and questionnaires used as standard practice. 
Additionally, the data might also be subject to response 
bias. Second, this study excluded soldiers who were 
single, divorced and presently single, or not living 
with a partner at the time of recruitment which limits 
the generalizability of results. Conversely, recent 
national estimates show that majority of military sam-
ples are married (U.S. Department of Defense, 2020). 
Third, it is difficult to ascertain the significance of 
pre-military and pre-deployment/pre-non-deployment 
substance use and risk behaviors that might directly 
or indirectly contribute to the participants present 
conditions and behaviors. Literature suggests that risk 
perception and risk-taking behaviors formed during 
adolescence may influence personality traits later in 
life (Reniers et  al., 2016). Moreover, the scope of our 
current work does not explore the associations of 
stigma or other work-related consequences (such as 
misconducts, punishments, violations, or disciplinary 
actions) that might impact soldiers’ risk behaviors and 

subsequent substance use and mental health (Brignone 
et  al., 2017; Britt et  al., 2020; Gray et  al., 2021; 
Greene-Shortridge et  al., 2007).

Conclusions and future directions

Our findings demonstrate that greater risk-taking/
impulsivity was associated with substance use, and 
greater risk perception was protective against alcohol 
misuse. Differences in the associations of deployment 
status on domains of risk and substance use revealed 
that non-deployed soldiers with low, moderate, and 
high risk-taking/impulsivity may be at a constant risk 
for substance misuse. Additional research is needed 
to further explore how greater risk perception can 
decrease the likelihood of frequent heavy drinking 
in ANG/USAR soldiers. Reducing risk-taking/impul-
sivity and other risk-related behaviors/traits may be 
critical in preventing problematic substance use 
among ANG/USAR soldiers—especially among those 
who have never been deployed. Harm reduction edu-
cation could also be incorporated in interventions 
targeting risk behaviors and substance use to reduce 
the harm associated with risky behaviors and sub-
stance use alike.

Moreover, this study only examined cross-sectional 
differences at survey time-point 4. Since the project 
is still on-going, longitudinal analyses will show dif-
ferences in risk behaviors and substance use across 
time in this population. As this study yielded signif-
icant and trend level interactions with risk perception 
and risk-taking/impulsivity on alcohol and drug use, 
future research could include tailored sub-questions 
regarding risk perception/taking/impulsivity in con-
junction to substance use. In addition, questions on 
domains of risk and deployment and non-deployment 
would also prove useful in understanding the higher 
levels of substance use issues and risk for non-deployed 
soldiers. We can also speculate that existing substance 
use problems could potentially hinder a soldier’s per-
ception of risk, risk-taking/impulsivity, and 
sensation-seeking, and consequently their ability to 
be deployed (and encounter risky situations) (Gray 
et  al., 2021). Further work can highlight the effect 
of soldiers with alcohol or drug use problems and 
emphasize if their non-deployment and associated 
risk behaviors are a consequence of their sub-
stance use.

Furthermore, upcoming research could also include 
mental health symptomatology such as anxiety, 
post-traumatic stress disorder (PTSD)/trauma, anger, 
and depression as potential interactions in risk behav-
iors and substance use models to understand their 



MILITARY BEHAvIORAL HEALTH 9

associated effects on the current results. Future 
research can further include other Reserve and Guard 
soldiers to study the differences in risk behaviors and 
substance use by different military branches. Additional 
research can also be expanded to look at risk behav-
iors in light of critical factors such as stigma related 
to seeking substance use treatment as military mem-
bers, and unique stressors modifying risk behavior 
propensity and substance use patterns such as 
work-related consequences, performance or behavior 
related incidents, and misconducts.
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