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Importance—The U.S. Army suicide attempt rate increased sharply during the wars in
Afghanistan and Iraq. Comprehensive research on this important health outcome has been
hampered by a lack of integration among Army administrative data systems.

Objective—To identify risk factors for Regular Army suicide attempts during the years 2004—
2009 using data from the Army Study to Assess Risk and Resilience in Servicemembers (Army
STARRS).

Design, Setting, and Participants—There were 9,791 medically documented suicide
attempts among Regular Army soldiers during the study period. Individual-level person-month
records from Army and Department of Defense administrative data systems were analyzed to
identify socio-demographic, service-related, and mental health risk factors distinguishing suicide
attempt cases from an equal-probability control sample of 183,826 person-months.

Main Outcome and Measures—Suicide attempts were identified using Department of
Defense Suicide Event Report records and 1CD-9 E95x diagnostic codes. Predictor variables were
constructed from Army personnel and medical records.

Results—Enlisted soldiers accounted for 98.6% of all suicide attempts, with an overall rate of
377/100,000 person-years, versus 27.9/100,000 person-years for officers. Significant multivariate
predictors among enlisted soldiers included socio-demographic characteristics (female gender,
older age at Army entry, younger current age, low education, non-hispanic white), short length of
service, never or previously deployed, and the presence and recency of mental health diagnoses.
Among officers, only socio-demographic characteristics (female gender, older age at Army entry,
younger current age, and low education) and the presence and recency of mental health diagnoses
were significant.

Conclusions and Relevance—Results represent the most comprehensive accounting of U.S.
Army suicide attempts to date and reveal unique risk profiles for enlisted soldiers and officers, and
highlighting the importance of focusing research and prevention efforts on enlisted soldiers in
their first tour of duty.

Rates of U.S. Army suicide attempts rose sharply during the wars in Afghanistan and Irag,!
in parallel with the trend in suicide deaths.2=4 Our understanding of suicide attempts in this
population remains limited, including which soldiers are at greatest risk. Self-report data
from recent survey studies are informative>® but may not correspond with actual medical
encounters, which are particularly important due to their impact on the Army health care
system. The few studies examining medically documented attempts are limited in that they
rely on a single Army or Department of Defense (DoD) database to identify cases.%10
Recent evidence suggests that a comprehensive examination of Army suicide attempts
requires integration of multiple administrative data systems.!

The Army Study to Assess Risk and Resilience in Servicemembers (Army STARRS;
www.armystarrs.org) was designed to identify risk and protective factors for suicidal events
in order to inform evidence-based prevention and intervention strategies.11-12 The Historical
Administrative Data Study (HADS) is an Army STARRS component that integrates a wide
range of Army/DoD administrative data systems, including every system in which suicidal
events are medically documented. Through this integration the HADS provides the most
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comprehensive database of U.S. Army suicide attempts ever assembled. Herein, we examine
HADS data to identify segments of the Army population at greatest risk of suicide attempt
through multivariate analyses of socio-demographic, service-related, and mental health risk
factors.

METHODS

Sample

The 38 Army/DoD administrative data systems in the HADS include individual-levelrecords
for all soldiers on active duty between January 1, 2004 and December 31, 2009 (n = 1.66
million).12 During this time, there were 9,791 unique soldiers with a documented suicide
attempt (cases) among 37.0 million Regular Army person-months (n = 975,057 total
soldiers, excluding U.S. Army National Guard and Army Reserve). We selected an equal-
probability control sample of 183,826 person-months, exclusive of soldiers with a record
indicating suicide attempt or other non-fatal suicidal outcome (e.g., suicidal ideation)! and
person-months in which a soldier died due to suicide, combat, homicide, injury, or illness.
The control sample was generated by selecting every 200t person-month after stratifying
HADS records by number of months in service, deployment status (never, currently, and
previously deployed), gender, and rank. The full case-control analytic sample contained
193,617 person-months, with each control person-month assigned a weight of 200 to adjust
for the under-sampling of months without a suicide attempt.

Measures

The 9,791 suicide attempt cases were identified based on Army/DoD administrative records
from: the Department of Defense Suicide Event Report (DoDSER),13 a DoD-wide
surveillance mechanism that aggregates information on suicidal behaviors via a standardized
form completed by medical providers at DoD treatment facilities (n = 3,594 cases); and
ICD-9-CM E95x diagnostic codes (E950-E958; indicating self-inflicted poisoning or injury
with suicidal intent) from the Military Health System Data Repository (MDR), Theater
Medical Data Store (TMDS), and TRANSCOM (Transportation Command) Regulating and
Command and Control Evacuating System (TRACZ2ES), which together provide healthcare
encounter information from military and civilian treatment facilities, combat operations, and
aeromedical evacuations (n = 6,197 cases). The E959 code was excluded, as it is used to
indicate late effects of a self-inflicted injury. For soldiers with multiple suicide attempts, we
selected the first attempt using a hierarchical classification scheme that prioritized DoDSER
records due to that system’s more extensive reporting requirements?. Socio-demographic
variables, length of service, deployment status, and mental health diagnosis variables were
also drawn from Army/DoD administrative data systems (see eTable 1, available online at
www.armystarrs.org/publications). An indicator variable for previous mental health
diagnosis during Army service combined categories derived from ICD-9-CM codes (e.g.,
major depression, bipolar disorder, posttraumatic stress disorder, personality disorders),
excluding postconcussion syndrome and tobacco use disorder when those were the only
recorded mental health diagnoses (see eTable 2). Among soldiers with a history of mental
health diagnosis, recency of diagnosis was based on the number of months elapsed between
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their most recent diagnostic record and their suicide attempt (cases) or sampled person-
month record (controls).

Analysis methods

Risk factors for suicide attempt were examined separately among enlisted soldiers (h =
163,178 person-months) and officers (n = 30,439 person-months; including warrant
officers). Logistic regression analyses examined multivariate associations of socio-
demographic characteristics with suicide attempts (gender, age at entry into Army service,
current age, race, education, and marital status), followed by separate models evaluating
incremental predictive effects of length of service (1-2 years, 3—4 years, 5-10 years, greater
than 10 years), deployment status (never deployed, currently deployed, previously
deployed), and presence/recency of mental health diagnoses (no diagnosis vs. 1 month, 2-3
months, 4-12 months, and 13+ months since most recent diagnosis). Logistic regression
coefficients were exponentiated to obtain odds-ratios (OR) and 95% confidence intervals
(C). Final model coefficients were used to generate standardized estimates of risk14
(number of suicide attempters per 100,000 person-years) for each category of each predictor
under the model assuming other predictors were at their sample-wide means. Based on
previous work indicating that the Army suicide attempt rate increased over the 2004—-2009
study period,! a separate dummy predictor variable was included in each logistic regression
equation to control for calendar month and year. Coefficients of other predictors can
consequently be interpreted as averaged within-month associations based on the assumption
that effects of other predictors do not vary over time.

To further examine associations between length of service and risk of suicide attempt, we
generated separate discrete-time hazard functions for enlisted soldiers and officers. These
hazard functions were used to estimate risk of suicide attempt in each month since entering
Army service (suicide attempts per 100,000 person-months).

RESULTS

Enlisted soldiers comprised 83.5% of Regular Army soldiers in the HADS database and
accounted for 98.6% of all suicide attempt cases (n = 9,650), with an overall rate of
377/100,000 person-years during the 2004—2009 study period. Officers (including
commissioned and warrant officers) made up 16.5% of the Regular Army and accounted for
1.4% of cases (n = 141), with an overall rate of 27.9/100,000 person-years (Tables 1 & 2).

Socio-demographic characteristics

Among enlisted soldiers, a significantly higher odds of suicide attempt was associated with:
female gender (OR = 2.4; 95% CI: 2.26-2.48); entering Army service at age 25 or older (OR
=1.6, 95% CI: 1.51-1.79); current age of 29 or younger (ORs = 1.6-5.6); and having less
than a high school education (OR = 2.0; 95% CI: 1.96-2.14). Lower odds of attempt was
associated with entering the Army prior to age 21 (OR = 0.7; 95% ClI: 0.68-0.76); current
age of 35 or older (ORs = 0.5-0.7); completion of at least some college (ORs = 0.6-0.7);
and Black, Hispanic, or Asian race/ethnicity (all ORs = 0.7) (Table 1). Increased odds of
suicide attempt among officers was associated with female gender (OR = 2.8; 95% CI: 1.97-
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4.09) and entering Army service at age 25 or older (OR = 2.0; 95% CI: 1.34-3.05). Officers
with a current age of 40 or older had decreased odds of attempt (OR = 0.5; 95% ClI: 0.26-
0.79) (Table 2).

Although females were more likely to attempt suicide regardless of rank, examination of the
standardized rates (Tables 1 and 2) reveals that enlisted females had nearly 13 times the risk
of female officers (758.7/60.2). Similarly, entering the Army at age 25 or older was
associated with increased odds of a suicide attempt for both enlisted soldiers and officers.
The standardized rate for this segment of enlisted soldiers was over 16 times greater than
that of officers (762.3/46.9). While having a current age of 40 or older was protective for
both enlisted soldiers and officers, risk among enlisted personnel in this age group was still
5.6 times higher than comparable officers (79.8/14.1).

Length of service

Adjusting for socio-demographic variables, enlisted soldiers in their first four years of
service had higher odds of suicide attempt than those with 5-10 years of service (ORs = 1.5-
2.4), whereas those serving for more than ten years had lower odds (OR = 0.5; 95% CI:
0.39-0.52) (Table 3). Additional pairwise analyses revealed that rates of attempted suicide
differed significantly for these service length categories (x2; = 226.9-390.2 all p’s <
0.0001). Length of service was not associated with suicide attempts among officers (x“3 =
6.3, p = 0.10), though the ORs demonstrated a similar downward trend beyond the second
year of service (Table 4). Enlisted soldiers in their first two years of service had the greatest
risk and a standardized suicideattempt rate over 10 times that of officers serving for the
same amount of time (585.6/55.5).

A discrete-time hazard model examining time to suicide attempt (Figure 1) demonstrated a
greatly elevated risk among enlisted soldiers during their first year in the Army, with risk
peaking in the second month of service (102.5/100,000 person-months). Risk decreased
substantially during the second year of service, followed by a more gradual decline. Risk
among officers remained relatively stable across time.

Deployment status

Among enlisted soldiers, both never deployed and previously deployed soldiers had higher
odds of suicide attempt relative to those who were currently deployed (ORs = 2.6-2.8),
controlling for socio-demographic variables (Table 3). The pairwise difference between
never and previously deployed was also significant (x2; = 6.3, p = 0.012). Deployment
status was not associated with suicide attempt among officers (x2, = 1.2, p = 0.54), though
the ORs were in the same direction as enlisted soldiers (Table 4). Never deployed enlisted
soldiers, the group at greatest risk based on deployment status, accounted for a similar
proportion of their respective population as the never deployed officers (40.4% vs. 37.9%)
but had a standardized suicide attempt rate nearly 16 times higher (443.9/27.9). Although a
smaller proportion of enlisted soldiers had previously deployed compared to officers (36.2%
vs. 42.8%), their standardized rate of suicide attempt was approximately 14 times higher
(423.8/30.3).
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Mental health diagnosis

Of enlisted soldiers who attempted suicide, 59.8% had a history of a mental health
diagnosis. For officers 70.2% who attempted suicide had a history of mental health
diagnosis. For both enlisted soldiers and officers the majority of those with a history of a
mental health diagnosis had a diagnosis recorded in the month prior to their attempt (60.9%
of enlisted, 65.7% of officers). Controlling for socio-demographics, enlisted soldiers with a
mental health diagnosis in the previous month had the highest odds of suicide attempt
compared to those without a diagnosis (OR = 18.2; 95% CI: 17.39-19.12), with odds
decreasing as the time since most recent diagnosis increased from 2-3 months (OR =5.8;
95% CI: 5.40-6.28) to 13 months or more OR = 1.4; 95% Cl: 1.31-1.58) (Table 3).
Additional pairwise comparisons between the standardized suicide attempt rates for these
time intervals since a diagnosis were also significant (x2; = 153.2-2,910.4, all p’s < 0.0001).
Officers with a mental health diagnosis in the previous month also had the greatest
likelihood of attempt (OR = 90.2; 95% CI: 59.51-136.74), and longer intervals resulted in
increasingly smaller odds ratios, ranging from 14.8 (95% ClI: 7.29-29.84) for 2-3 months to
2.3 (95% CI: 1.04-4.87) for 13 months or more (Table 4). Most pairwise analyses of these
intervals were significant (y21 = 12.0-96.0, p’s < 0.0001-0.0005), except for 2-3 months
versus 4-12 months (y21 = 0.9, p = 0.35). The elevated suicide attempt rate in the month
following documentation of a mental health diagnoses was over four times higher for
enlisted soldiers than officers (3,490.7/836.2).

DISCUSSION

Using the comprehensive data on U.S. Army suicide attempts integrated within the Army
STARRS HADS database, this study identified segments of the active duty Regular Army
population at greatest risk of suicide attempt, highlighting pathways for further inquiry and
intervention. Our findings suggest that enlisted soldiers and officers require unique
considerations in research and prevention. Beyond potentially important differences in
socio-demographic characteristics (e.g., higher education among officers), training, and
occupational responsibilities, these groups also have distinct risk distributions. Enlisted
soldiers comprise the majority of the Army population and account for the majority suicide
attempts. Many of the socio-demographic risk factors among enlisted soldiers are consistent
with the broader suicide attempt literature,® including female gender, younger current age,
Non-Hispanic White race, and lower educational attainment.

For clinicians assessing individual risk, it is important to distinguish between whom they are
likely to see in practice versus who is at highest risk in the population. Similarly, program
planners seeking to have the greatest impact on population health must consider population
attributable risk when developing interventions for at risk groups. For example, female
enlisted soldiers are over twice as likely as males to attempt suicide but account for only
13.7% of the active duty Regular Army. The consistency of gender as a predictor of suicide
attempt suggests it may be beneficial to separately examine risk in males and females.’
Identification of gender-specific risk profiles would assist in the development and targeting
of interventions, particularly for female soldiers, who are at greater risk than males and may
require prevention programs that differ from those designed for a male-dominated Army

JAMA Psychiatry. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ursano et al.

Page 7

population. In contrast, race was only associated with suicide attempts among enlisted
soldiers, with Non-Hispanic Whites at greater risk than Black, Hispanic, or Asian soldiers.
Both enlisted soldiers and officers were at increased risk if they entered Army service at age
25 or older, suggesting the importance of early intervention, e.g., additional training,
education, and/or mental health resources for new soldiers over the age of 25.

This study revealed associations between suicide attempts and length of Army service.
Enlisted soldiers were at elevated risk during their first tour of duty. In particular, the initial
months following entry into the Army suggests the need for enhanced surveillance and
preventive interventions. Recent studies found that nearly 39% of new soldiers report a pre-
enlistment history of common internalizing or externalizing mental health disorders,6 and
pre-enlistment suicide ideation, plans, and attempts are reported by 14.1%, 2.3%, and 1.9%,
respectively.1” The combination of high population prevalence and high suicide attempt rate
found in the current study suggests that evidence-based prevention targeting early-career
enlisted soldiers could have the greatest impact on suicide attempt rates.

Importantly, currently deployed enlisted soldiers were not more likely to attempt suicide.
The elevated risk among previously deployed enlisted soldiers is consistent with numerous
studies documenting adverse mental health outcomes following deployment.18-22 However,
our findings suggest that the greatest risk of suicide attempt is among enlisted soldiers who
have never deployed. Further analysis is needed to determine whether mental health
screening prior to deployment may have contributed to decreased risk in those currently
deployed (i.e. a healthy deployed soldier effect).23 To better understand the relationship
between deployment and suicide attempts, future studies should examine variables such as
time to future deployment among those never deployed but anticipating deployment, time
since deployment among those currently deployed, and time since redeployment among
those previously deployed.

Mental health diagnoses, which are among the most consistent risk factors for suicidal
behaviors,3 increased dramatically in the U.S. military over the past decade of war.24 In the
current study, suicide attempts among enlisted soldiers and officers were associated with a
history of mental health diagnosis, particularly in the previous month. Approximately 60%
of enlisted soldiers and 70% of officers received a mental health diagnosis prior to their
suicide attempt, suggesting that many at-risk soldiers have already been identified by the
Army health care system as needing mental health services, providing opportunities for
further risk assessment and intervention. Future research should examine which mental
health disorders carry the greatest risk among soldiers and the trajectories of diagnoses over
time.

A limitation of the current study is that we focused only on documented suicide attempts
that came to the attention of the Army health care system. Undocumented suicide attempts
may have risk and protective factors that differ from those identified here. In addition, we
focused on a circumscribed set of socio-demographic and military predictors. Other
potential risk and protective factors may contribute to Army suicide attempts, such as
additional military characteristics (e.g., military occupational specialty, number of previous
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deployments, history of promotion and demotion) and mental health indicators (e.g., number
and types of psychiatric diagnoses, treatment history).3

Conclusion

Our investigation found that enlisted soldiers in their first tour of duty account for the
majority of medically documented suicide attempts. Those with a recent mental health
diagnosis and those never deployed or previously deployed are at increased risk. Targeted
suicide prevention programs that distinguish between enlisted soldiers and officers and
incorporate characteristics such as gender, length of service, deployment status, and mental
health diagnosis, will likely have the greatest impact on population health within the U.S.
Army.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Risk of Suicide Attempt by Month Since Entering the Army Among Enlisted Soldiers
and Officers in the Army STARRS Historical Administrative Data Study (HADS) Sample, 2004—
2009 (n = 193,617).1

1The sample of 193,617 person-months includes all Regular Army soldiers (i.e., excluding
those in the U.S. Army National Guard and Army Reserve) with a suicide attempt in the
administrative records during the years 2004—-2009, plus a 1:200 stratified probability
sample of all other active duty Regular Army person-months in the population exclusive of
soldiers with a suicide attempt or other non-fatal suicidal event (e.g., suicidal ideation) and
person-months associated with death (i.e., suicides, combat deaths, homicides, and deaths
due to other injuries or illnesses). All records in the 1:200 sample were assigned a weight of
200 to adjust for the under-sampling of months not associated with suicide attempt.
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