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Abstract

Objective—During the wars in Afghanistan and Iraq, suicidal behaviors increased among U.S.
Army soldiers. Although Reserve Component (RC) soldiers (National Guard and Army Reserve)
comprise approximately one third of those deployed in support of the wars, few studies have
examined suicidal behaviors among these “citizen-soldiers”. The objective of this study is to
examine suicide attempt risk factors and timing among RC enlisted soldiers.
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Methods—This longitudinal, retrospective cohort study used individual-level person-month
records from Army and Department of Defense administrative data systems to examine socio-
demographic, service-related, and mental health predictors of medically documented suicide
attempts among enlisted RC soldiers during deployment from 2004-2009. Data were analyzed
using discrete-time survival models.

Results—A total of 230 enlisted RC soldiers attempted suicide. Overall, the in-theater suicide
attempt rate among RC soldiers was 81/100,000 person-years. Risk was highest in the fifth month
of deployment (13.76 per 100,000 person-months). Suicide attempts were more likely among
soldiers who were women (adjusted odds ratio, aOR=2.5 [95% CI: 1.8-3.5]), less than high school
educated (aOR=1.8 [95% CI: 1.3-2.5]), in their first two years of service (aOR=2.0 [95% CI: 1.2—
3.4]), were currently married (aOR=2.0 [95% CI: 1.5-2.7], and had received a mental health
diagnosis in the previous month (aOR= 24.7 [95% CI: 17.4-35.0]).

Conclusions—Being female, early in service and currently married are associated with
increased odds of suicide attempt in RC soldiers. Risk of suicide attempt was greatest at mid
deployment. These predictors and the timing of suicide attempt for RC soldiers in-theater is
largely consistent with those of deployed Active Component (Regular) soldiers. Results also
reinforce and replicate the findings among Active Component soldiers related to the importance of
a recent mental health diagnosis and the mid-deployment as a period of enhanced risk.
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Introduction

The standardized U.S. Army suicide rate has historically been below the comparable civilian
rate. However, this rate increased substantially with the Afghanistan and Iraq wars and
surpassed the civilian rate in 2008 (Brooks, Corrigan, Toussaint, & Pecko, 2018). Although
the Army’s suicide rate declined slightly following its peak in 2012, it continues to be higher
than the adjusted general population rate (Brooks et al., 2018; DoDSER, 2017). In response,
research on suicide ideation, attempts, and deaths among soldiers has increased substantially
(e.g., Naifeh, Mash, et al., 2019). The majority of this research has focused on the full-time
soldiers that serve in the Army’s Active Component (AC; Regular Army), leaving
comparatively less known about suicide risk among the “citizen-soldiers” of the Reserve
Components (RCs), which consist of the U.S. Army National Guard and U.S. Army
Reserve. Given the intermittent nature of RC service, it is difficult to examine the RC at any
given time. However, since deployment is generally a continuous period of active service
that only ends with return home, this time provides a unique opportunity to examine
documented suicide attempts among RC soldiers using the Army’s administrative data
systems.

The RCs augment the AC when federalized (e.g., activated at times of war and national
emergencies) and represent just over half of the total active and inactive Army (DoD, 2018).
When not federally activated (e.g., when not deployed in support of combat operations), the
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vast majority of RC soldiers live in communities across all U.S. states and territories,
pursuing civilian careers or education, while participating in intermittent military training
(10 USC Ch. 1601). When federalized onto active duty, these soldiers operate as those in the
AC and experience similar deployment-related stressors (e.g., separation from family,
combat) (Milliken, Auchterlonie, & Hoge, 2007). The RCs’ size and roles, as well as their
responsibilities in global operations, have changed over time based on the needs of the Army
(additional information available at www.nationalguard.com and www.usar.army.mil). More
than one third of soldiers deployed between 2001 and 2015 were from the RCs (Wenger,
O’Connell, & Cottrell, 2018), a substantially greater federalization of RC soldiers than in the
time prior to the Afghanistan and Iraq wars (Bonds, Baiocchi, & L.L., 2010).

The majority of research on deployment-related mental health outcomes among RC soldiers
is based on self-report surveys administered post-deployment (e.g., Calabrese et al., 2011;
Cohen et al., 2017; Kline, Ciccone, Falca-Dodson, Black, & Losonczy, 2011). Few mental
health studies have examined the administrative medical records of RC soldiers during
deployment (Reger et al., 2015). Unlike AC soldiers who remain on active duty, the health
records of those in the RCs are not fully captured by the Army’s administrative data systems
because of their intermittent services. For AC soldiers, the rates of documented suicide
attempts are lower during deployment than among soldiers who have never deployed or are
previously deployed (Naifeh, Ursano, et al., 2019; Ursano et al., 2016). Importantly, because
deployment is a continuous time of service for RC soldiers, it provides an opportunity to
examine predictors of RC suicide risk and compare it to that of the AC. Improved
understanding of risk among RC soldiers in-theater may inform intervention strategies
aimed at reducing suicidal behaviors during and after deployment.

Within the total activated RC population from 2004-2009, including those never deployed,
currently deployed, and previously deployed, enlisted RC soldiers account for nearly 96% of
documented suicide attempts, with officers accounting for the remaining 4% (Naifeh,
Ursano, et al., 2019). The odds of suicide attempt were higher for those who were female,
younger, white, less educated, married, in the first 2 years of active Army service, and
diagnosed with a mental health disorder (Naifeh, Ursano, et al., 2019). It is not known if the
same risk factors are associated with suicide attempts during deployment.

In the current study, we used 2004-2009 administrative data from the Army Study to Assess
Risk and Resilience in Servicemembers (Army STARRS) (Ursano et al., 2014) to examine
the association of socio-demographic, service-related, and mental health factors with
documented suicide attempts among enlisted RC soldiers during deployment. In addition we
examined the timing of suicide attempt risk, which research among AC soldiers suggests is
highest at mid-deployment (Ursano et al., 2016).

Materials and methods

This study was approved by the institutional review boards of the Uniformed Services
University, the University of California, Dan Diego, Harvard Medical School, and the
University of Michigan Institute for Social Research.
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The Historical Administrative Data Study (HADS) is a component of Army STARRS that
integrates individual-level deidentified records from 38 Army and Department of Defense
administrative data systems for all soldiers on active duty between January 1, 2004 and
December 31, 2009 (Kessler et al., 2013). This includes 743,171 RC soldiers (i.e., U.S.
Army National Guard and U.S. Army Reserve) who were federally activated in support of
Operations Enduring Freedom, Iragi Freedom, and New Dawn for more than 30 days under
Title 10. The current longitudinal, retrospective cohort study focuses on person-month
records for all enlisted RC soldiers who were deployed (i.e., in-theater) when they made a
documented suicide attempt (n=230 soldiers) and a 1:200 sample of all other enlisted RC
soldiers in-theater (n=16,967 control person-months). Prior to selection, control person-
months were stratified by sex, rank, time in service, deployment status, and historical time.
Person-month data were analyzed using discrete-time survival framework (Willett & Singer,
1993), with each month in a soldier’s career treated as a separate observational record. To
adjust for under-sampling, control person-months were weighted to 200. When control
person-months are randomly subsampled and weighted, unbiased discrete-time survival
coefficients can be estimated (Schlesselman, 1982).

Suicide attempts were identified using Department of Defense Suicide Event Report
(DoDSER) records and /nternational Classification of Diseases, Ninth Revision, Clinical
Modlification (ICD-9-CM) diagnostic codes from healthcare encounter data systems
including The Military Health System Data Repository, Theater Medical Data Store, and
TRANSCOM (Transportation Command) Regulating and Command and Control
Evacuating System (sTable 1). Healthcare encounter records with a documented E950-E958
ICD-9-CM code were used to identify cases with a self-inflicted poisoning or injury with
suicidal intent. The E959 code, indicating late effects of a self-inflicted injury, was excluded
as it confounds the temporal associations between predictors and suicide attempt (Walkup,
Townsend, Crystal, & Olfson, 2012). Records were cross-referenced between data systems
to ensure that all cases of suicide attempt represented unique soldiers. In the event that
multiple suicide attempts were documented for a single soldier, a hierarchical classification
scheme was used to select the first attempt (Ursano et al., 2015). The control sample
excluded person-months in which there was documented non-fatal suicidal behavior (Ursano
et al., 2015) or death due to suicide, combat, homicide, injury or illness.

Administrative records were used to construct variables for socio-demographic
characteristics (gender, age at entry into Army service, current age, race, education, and
marital status), active time in service (the number of months a RC soldier was activated),
months into current deployment, number of deployments, and presence/recency of mental
health diagnosis. Mental health diagnoses were identified using ICD-9-CM mental disorder
codes (sTable 2), excluding postconcussion syndrome, tobacco use disorder, and
supplemental V-codes that are not disorders such as marital problems or stressors. Recency
of mental health diagnosis was determined by calculating the number of months between the
most recently recorded diagnosis and the subsequent suicide attempt (cases) or sampled
person-month record (controls).
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All analyses were conducted using SAS software version 9.4 (SAS Institute 2013). Discrete-
time person-months survival analysis with a logit link function was used to examine
univariable associations of socio-demographic characteristics with suicide attempt. This was
followed by a series of multivariable models (adjusting for socio-demographics and active
time in service) that separately examined the incremental predictive effects of previous
mental health diagnosis, and months into current deployment. To examine the potential
influence of deployment history, each final model was estimated again while controlling for
number of deployments (currently on first deployment vs. second or greater). Odds-ratios
(ORs) and 95% confidence intervals (Cl) were obtained by exponentiating the logistic
regression coefficients. Using the coefficients from the final model, we generated a
standardized risk estimate (SRE) (Roalfe, Holder, & Wilson, 2008) for each predictor
category, expressed as the number of suicide attempters per 100,000 person-years. The SREs
assume other predictors in the final model are at their sample-wide means. All logistic
regression models included a dummy variable for calendar month and year to control for
secular trends in suicidal behaviors during the study period (Black, Gallaway, Bell, &
Ritchie, 2011; DoA, 2012; Schoenbaum et al., 2014; Ursano et al., 2015; Ursano, Naifeh, et
al., 2018).

To examine the risk of suicide attempt as a function of time in theater, we used discrete-time
survival models that estimated risk (suicide attempters per 100,000 person-months) in each
active month in theater) and linear spline models. Analyses estimated risk by month into
current deployment among those who were on their first deployment. Splines (piecewise
linear functions) were calculated based on the hazard rates to assess changes in risk by time
in theater. After fitting a linear function to the data, 2 tests, deviance, and the Akaike
Information Criterion were used to test whether knots and additional linear segments
improved model fit and to assess nonlinearities in changes in risk by time in theater.

Our sample of deployed enlisted RC soldiers was primarily male (89.8%), older (32.9%
above the age of 34), non-Hispanic white (70.3%), and high school educated (earned a high
school diploma) (72.9%). Approximately half were never married (48.7%), and similarly
nearly half were currently married (47.3%) (Table 1). Of the 230 soldiers who attempted
suicide, 78.7% were male, 69.1% were younger than 30 years, 70.4% were non-Hispanic
white, 67.4% were high school educated, and 52.6% were currently married. Overall, the in-
theater suicide attempt rate was 81/100,000 person-years. Univariable models (Table 1)
show that odds of suicide attempt were elevated for females (OR=2.4 [95% CI: 1.7-3.2])
and those who were less than high school educated (OR=2.0 [95% CI: 1.5-2.8]). Odds were
lower among soldiers who were over the age of 40 (OR=0.4 [95% CI: 0.2-0.7]) when
compared to soldiers who were 30-34. Compared to soldiers in their fifth to tenth year of
active service, those in their first two years were almost twice as likely to have a documented
suicide attempt and soldiers in their 111" year or greater were less likely to have a
documented suicide attempt (OR=1.7 [95% CI: 1.2-2.4], OR=0.5 [95% CI: 0.3-0.8]
respectively).
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In a multivariable model adjusting for socio-demographic variables and active time in
service (Table 1), females were more than twice as likely as males to have a documented
suicide attempt (aOR=2.5 [95% CI: 1.8-3.5]). Odds were also elevated among those who
were less than high school educated (aOR=1.8 [95% CI: 1.3-2.5]), and in their first two
years of active service (i.e., 0-24 active months) (aOR=2.0 [95% CI: 1.2-3.4]). In contrast to
the univariable results, the odds of suicide attempt were two times higher among soldiers
who were currently married (aOR=2.0 [95% CI: 1.5-2.7]) when compared to those who
were never married. Standardized risk of suicide attempt was highest for females
(SRE=178/100,000 person-years), those who were less than high school educated
(SRE=136/100,000 person-years), and those in their first two active years of service
(SRE=130/100,000 person-years) (Table 1).

Mental health diagnosis

Among deployed enlisted RC soldiers who attempted suicide, 40.9% had a previous mental
health diagnosis compared to 8.3% of controls, (Table 2). Among suicide attempters with a
history of mental health diagnosis, just under half (48.9%) had a diagnosis recorded in the
month prior to their attempting suicide. Univariable models (Table 2) show that compared to
soldiers with no mental health diagnosis, the odds of suicide attempt were highest among
RC soldiers with a mental health diagnosis documented in the previous month (OR=27.4
[95% CI: 19.4-38.6]), with odds decreasing as time since most recent diagnosis increased
(OR= 8.2 [95% CI: 5.0-13.5] for 2-3 months, OR= 5.1 [95% ClI: 3.2-8.1] for 4-12 months).
The odds of suicide attempt for most recent mental health diagnosis 13 or more months prior
to suicide attempt decreased below the parameter estimate for 4-12 months, though the odds
ratio did not reach statistical significance (p<0.05), (OR= 1.6 [95% CI: 0.8-3.2]).

In multivariable models adjusting for socio-demographic characteristics and active time in
service, deployed RC soldiers with a mental health diagnosis in the previous month
continued to have the highest odds of suicide attempt compared to those without a diagnosis
(aOR=24.7 [95% CI: 17.4-35.0]), with odds decreasing monotonically as time since most
recent diagnosis increased (aOR= 7.9 [95% CI: 4.8-13.0] for 2-3 months to aOR= 2.2 [95%
Cl: 1.1-4.5] for 13 or more months). Similarly, standardized risk of suicide attempt was
highest for soldiers diagnosed in the previous month (SRE=1,290/100,000 person-years) and
decreased to 117/100,000 for soldiers 13 or more months since diagnosis. Standardized risk
was lowest for those with no history of diagnosis (SRE=52/100,000 person-years), (Table 2).

Time in deployment

Somewhat more than one-third (35.7%) of soldiers who attempted suicide were 4-6 months
into deployment, (Table 2). Univariable models presented in Table 2 show that compared to
RC soldiers who are 1-3 months into their current deployment, the odds of suicide attempt
were highest among those who were 4—6 months into their current deployment (OR=1.7
[95% CI: 1.2-2.4]). The odds of suicide attempt then decreased as time in current
deployment increased, though parameter estimates (7—9 months or 10 or more months) were
not significantly different from the 1-3 months’ time.
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In the multivariable model adjusting for socio-demographic characteristics and active time in
service, the odds of suicide attempt were almost two times higher for the 4—-6 months into
deployment group compared to those 1-3 months into deployment (aOR=1.7 [95% CI 1.2—
2.5]). Similar to the univariable analyses, the odds of suicide attempt after the sixth month of
deployment (7-9 months and 10 or more months), were not significantly different from 1-3
months. The standardized risk of suicide attempt was highest for soldiers who were four to
six months into their deployment (SRE=106/100,000 person years), (Table 2).

In order to examine the influence of time into deployment with more granularity, we used a
discrete-time survival model to estimate suicide attempt risk in each active month in theater
with linear spline models among those in their first deployment. Hazard functions indicated
that RC soldiers in their first deployment were at greatest risk in their fifth month of
deployment (13.76 per 100,000 person months), followed by a gradual decline in risk over
the remaining months with slight fluctuations. Spline analyses indicate that adding a knot at
the fifth month provided the best fit. Additional knots did not significantly improve model
fit, suggesting that risk among currently deployed soldiers increases from the first to fifth
month of deployment then declines gradually through the end of the first year (Figure 1).

Previous deployment history

In consideration of research indicating that risk for adverse mental health outcomes is lower
among soldiers selected to deploy multiple times (i.e., the “healthy warrior effect”) (Hoge,
Auchterlonie, & Milliken, 2006; Ireland, Kress, & Frost, 2012), we repeated the previous
multivariable analyses with an additional variable indicating whether soldiers were in their
first deployment. Among those who attempted suicide, 87.0% were in their first deployment.
RC soldiers in their first deployment were 60% more likely to have a documented suicide
attempt compared to those who had previously deployed (OR=1.6 [95% ClI: 1.0-2.4]).
Inclusion of deployment history as an additional control variable for the all final models did
not alter the significance, direction, or substantial magnitude of parameter estimates (sTable3
& sTable4).

Discussion

To our knowledge, this is the first RC study examining medically documented suicide
attempts in-theater during the wars in Afghanistan and Irag. The rate of suicide attempt for
deployed enlisted RC soldiers was lower than the overall rate for the total enlisted RCs on
active duty (81/100,000 person-years vs 108/100,000 person years) (Naifeh, Ursano, et al.,
2019). The lower rate during deployment is consistent with findings for enlisted AC soldiers
where the rate of suicide attempt is lowest during deployment compared to never deployed
and previously deployed (Ursano et al., 2016).

Importantly, our sample of deployed enlisted RC soldiers had a lower rate of suicide attempt
than deployed enlisted AC soldiers, (81/100,000 person-years vs 157/100,000 person-years)
(Ursano et al., 2016). This substantially lower attempt rate may be attributed to several
possibilities. It is possible that RC soldiers with suicidal thoughts or other mental health
symptoms associated with suicide attempts are less likely to be federalized into active duty
as well as less likely to deploy. Additionally, previous studies have consistently identified
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that younger soldiers are at an elevated risk of suicidal behaviors during and after
deployment (Schoenbaum et al., 2014; Ursano et al., 2015). Our sample of deployed enlisted
RC soldiers represents a slightly older group compared to those in the AC. For instance,
32.9% of our sample is aged 35 and above whereas in the deployed enlisted AC, only 14.3%
were within this age group (Ursano et al., 2016). Similarly, looking within a younger strata,
33.6% of our sample is aged 24 and below compared to nearly 50% of deployed enlisted AC
soldiers (Ursano et al., 2016).

Female gender, being less educated, in active service for two years or less, and being
currently married (vs. never married) were associated with increased odds of suicide attempt
among deployed enlisted RC soldiers. These risk factors of suicide attempt replicate the
findings of a previous study which examined deployed enlisted AC soldiers (Ursano et al.,
2016). The elevated risk among females, which is commonly observed in other populations
(Fox, Millner, Mukerji, & Nock, 2018), highlights the potential role of gender differences in
interpersonal and occupational stressors experienced before and during deployment (e.g.,
sexual abuse and assault, harassment and discrimination, types of combat experiences, and
level of social support) (Street, Vogt, & Dutra, 2009). Understanding risk among female
soldiers is a particularly important target for future research given evidence that there is a
substantially greater relative rise in suicide among women than men during deployment
(Street et al., 2015). Interestingly, our finding of current marital status as a risk factor for
suicide attempt is consistent between the two components suggesting that future studies
should further examine this relationship. For example, suicide attempt risk in the enlisted
AC population varies by recency of marriage (Ursano, Kessler, et al., 2018b), but this has yet
to be examined among RC soldiers. Given that interpersonal connection may be an
important factor in suicide risk (Joiner, 2005), deployed soldiers may benefit from
interventions that help protect marriages from the disruption of a deployment (McNulty,
Olson, & Joiner, 2019). Though moderate differences in odds were identified for racial
minorities among AC soldiers (Ursano et al. 2016), these relationships were not statistically
significant among our sample of deployed enlisted RC soldiers, despite similar racial
distributions between the two.

The association between history of mental health diagnosis and suicide attempt observed in
this study is not surprising given that the relationship between psychiatric disorders and
suicidal behaviors has been well established in the general population (Harris &
Barraclough, 1997) as well as within the U.S. Army (Millner et al., 2017; Nock et al., 2014;
Nock et al., 2015). Importantly, the patterns observed here (i.e., the odds of suicide attempt
increase in magnitude the more recent the diagnosis) are consistent with those observed
among deployed AC soldiers (Ursano et al., 2016). This consistency provides evidence for
the importance of the risk associated with the time after a mental health visit. Efforts to
detect and intervene with soldiers at risk of suicidal behavior may benefit from a more
detailed examination of the risk associated with specific mental health diagnoses (e.g., major
depressive disorder, posttraumatic stress disorder) or diagnostic categories (e.g., mood
disorders, anxiety disorders). Importantly, 51.9% of suicide attempters in our sample did not
have an administratively documented mental health diagnosis indicating they were not noted
to have had any mental health problems by their Army medical records. This proportion is
34.1% larger than that among deployed enlisted AC soldiers where 38.7% of suicide
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attempters were without an administratively documented mental health diagnosis prior to
attempt (Ursano et al., 2016). The larger proportion observed in our sample of deployed
enlisted RC soldiers is possibly a function of the limited amount of time administrative data
is captured among them, highlighting the challenges in identifying those at risk.
Understanding risk among those without an administratively documented mental health
diagnosis is important for soldiers in both the RC and AC (Ursano, Kessler, et al., 2018a).

The rate of suicide attempt peaked approximately mid-deployment at five months in-theater
then gradually declined through the end of the soldier’s first year. This is similar to our
previous findings among deployed enlisted AC soldiers where the risk of suicide attempt
was highest in the sixth month of deployment (Ursano et al., 2016). A similar curvilinear
relationship between month in theater and suicide and suicide ideation was observed in early
Army reports where risk peaked around mid-deployment (MHAT-V, 2008). The consistency
of this pattern indicates the importance of further understanding this phase of deployment
and suggests that preventive interventions targeted to the high-risk period of mid-
deployment may benefit all soldiers, regardless of component.

The odds of suicide attempt were significantly higher among the 80.6% of soldiers on their
first deployment. Evidence suggests that soldiers selected to deploy have decreased mental
health and suicide risk relative to those who have not yet deployed (Kline et al., 2010),
resulting in what is often referred to as the “healthy warrior effect” (Hoge et al., 2006;
Ireland et al., 2012; Larson, Highfill-McRoy, & Booth-Kewley, 2008). Our findings indicate
there may be a similar selection effect when comparing those with multiple deployments to
those on their first deployment, although evidence for this is inconsistent (Kline et al., 2010).
Soldiers who deploy multiple times are generally older, have served in the Army for a longer
period of time, and have been selected based on successfully completing a first deployment,
all of which are factors that may be protective. Despite the importance of deployment
history, the current study found that all risk factors identified for suicide attempt among RC
soldiers during deployment remained significant even after accounting for previous
deployments.

This study is not without limitations. First, administratively recorded suicide attempts are
limited to events captured by the healthcare system. These records are subject to errors in
coding and clinical judgment. Second, the data are limited to person-months during which
individual RC soldiers were federally activated. However, during deployment this is
expected to be a continuous period of federal activation. Finally, findings represent deployed
RC soldiers during 2004—-2009 and may not generalize to other time periods or other
branches of the military.

Conclusion

Risk factors for suicide attempt among enlisted RC soldiers in-theater include being female,
less educated, early in service and currently married. These factors are largely consistent
with both the total enlisted RC population and deployed enlisted AC soldiers. The RC
suicide attempt rate was substantially lower than the AC rate. The pattern of risk for RC
enlisted soldiers by time into deployment was similar to that for AC enlisted soldiers,
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reinforcing mid-deployment as an important period for further study and enhanced suicide
risk assessment and prevention. Given the challenges of monitoring and intervening with
deactivated RC soldiers, it is important to maximize prevention efforts during the narrow
windows of RC activation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Monthly Risk of Suicide Attempt Among Deployed Enlisted Soldiers in the U.S. Army
Reserve Components On Their First Deployment!

1The sample of deployed Reserve Component enlisted soldiers in their first deployment
n=13,871 is a subset of the total Reserve Component sample (n=70,970 person-months)
from the Army Study to Assess Risk and Resilience in Servicemembers Historical
Administrative Data Study.
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