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The current report presents data on lifetime prevalence of suicide idea-
tion and nonfatal attempts as reported by the large representative sample of
U.S. Army soldiers who participated in the Consolidated All-Army Survey of
the Army Study to Assess Risk and Resilience in Servicemembers (N = 29,982).
We also examine associations of key Army career characteristics with these out-
comes. Prevalence estimates for lifetime suicide ideation are 12.7% among men
and 20.1% among women, and for lifetime suicide attempts are 2.5% and
5.1%, respectively. Retrospective age-of-onset reports suggest that 53.4%-70%
of these outcomes had preenlistment onsets. Results revealed that, for both men
and women, being in the Regular Army, compared with being in the National
Guard or Army Reserve, and being in an enlisted rank, compared with being an
officer, is associated with increased risk of suicidal behaviors and that this ele-

vated risk is present both before and after joining the Army.

The suicide rate in the U.S. Army has his-
torically been below the civilian rate
(Bachynski et al., 2012), but it has increased
dramatically in the years following the start

of the wars in Iraq and Afghanistan (Kuehn,
2009; Nock et al., 2013). As a result of this
increase, among several suicide prevention

efforts, the Army initiated the Army Study

ALEXANDER J. MILLNER, Department of
Psychology, Harvard University, Cambridge,
MA, USA; RoserT J. Ursano, Department of
Psychiatry, Center for the Study of Traumatic
Stress, Uniformed Services University of the
Health Sciences, Bethesda, MD, USA; IrRvING
Hwang and ANDREw J. KING, Department of
Health Care Policy, Harvard Medical School,
Boston, MA, USA; James A. Narred, Department
of Psychiatry, Center for the Study of Traumatic
Stress, Uniformed Services University of the
Health Sciences, Bethesda, MDD, USA; Nancy A.
SampsoN and ALAN M. ZasLavsky, Department
of Health Care Policy, Harvard Medical School,
Boston, MA, USA; Murray B. StrIN,

Departments of Psychiatry and Family Medicine
& Public Health, University of California San
Diego, La Jolla, CA and VA San Diego Health-
care System, San Diego, CA, USA; RoNnaLp C.
KEssLER, Department of Health Care Policy,
Harvard Medical School, Boston, MA, USA;
MatTHEW K. Nock, Department of Psychology,
Harvard University, Cambridge, MA, USA.

*The STARRS-LS collaborators are pre-
sented in the Appendix.

Address correspondence to M. K. Nock,
William James Hall, 33 Kirkland St. #1220,
Cambridge, MA 02138; E-mail: nock@wjh.
harvard.edu


http://orcid.org/0000-0001-6092-2857
http://orcid.org/0000-0001-6092-2857
http://orcid.org/0000-0001-6092-2857

2 Army SuicipaL Benaviors AND CAREER CHARACTERISTICS

to Assess Risk and Resilience in Service-
members (Army STARRS; http://starrs-Is.
org), a large-scale epidemiological study, to
better understand the correlates and causes
of suicide among soldiers (Ursano et al,,
2014).

One goal of Army STARRS is to
identify factors associated with heightened
suicide risk and determine when this risk
first occurred to generate hypotheses about
why soldiers are at risk and the optimal time
to intervene with help. Prior Army STARRS
reports have focused on describing the
prevalence of nonlethal suicidal behaviors to
examine a wider scope of risk than suicide
death and determining the extent to which
soldiers enter the Army already at height-
ened risk for suicidal behaviors versus
increased risk that occurs only following
Army enlistment. Understanding pre- versus
postenlistment risk is important because it
can help address whether soldiers enter the
Army with preexisting suicidal behaviors or
onset of these behaviors only occurs follow-
ing Army-related experiences (e.g., combat).
Furthermore, measures the Army could take
to reduce suicidal risk would depend greatly
on when certain factors increase risk. For
example, substantial preenlistment risk
could lead to changes in recruitment screen-
ing procedures, whereas substantial posten-
listment risk might require efforts to
psychologically prepare soldiers for experi-
ences that elevate risk.

Army STARRS has started to provide
a first glimpse into pre- versus postenlist-
ment suicidal risk across several different
classes of factors, such as demographic dif-
ferences and mental disorders. In a prior
Army STARRS report, Nock and colleagues
(2014) used data from early replicates of the
STARRS All-Army Survey (AAS), a large,
representative survey of active duty Regular
Army soldiers, to estimate prevalence and
basic correlates of self-reported nonlethal
suicidal behaviors. Lifetime prevalence esti-

mates of suicide ideation, plans, and
attempts were 13.9%, 5.3%, and 2.4%,
respectively.  Retrospective  age-of-onset

reports estimated that half of the soldiers

with lifetime ideation and plans began
thinking and planning suicides prior to
enlistment, that 47% of the soldiers who
ever made nonfatal suicide attempts made
their first attempts prior to age at enlist-
ment, and that 31.3% of suicide attempts
after enlistment were associated with preen-
listment mental disorders (Nock et al.,
2014). These results implied that increased
risk of suicidal behaviors in the Army was
due partly to preexisting vulnerabilities
among soldiers and not exclusively to Army
experiences; but they were limited by the
fact that the sample on which the results
were based was small (V= 5428) and
excluded both soldiers that were deployed
and soldiers in the Army National Guard
and Army Reserve (G/R). The current
report presents data on the full Consoli-
dated AAS sample (N = 29,982), which
includes soldiers who were deployed to
Afghanistan at the time of the survey as well
as G/R soldiers.

In addition to other factors, Nock
et al. (2014) examined whether suicide risk
varied across career characteristics, such as
rank. Examining the association between
career characteristics and suicide risk is
important because identifying careers with
higher suicide risk would help the Army
target groups of soldiers requiring greater
monitoring and additional psychiatric ser-
vices. In addition, although it is assumed
that some careers are at increased risk of
suicidal behaviors because of Army experi-
ences (e.g., trauma), some careers may exhi-
bit higher suicide risk due to soldiers
entering into these careers with suicidal
behaviors prior to enlistment. However, no
studies have examined this question.

The first aim of this report is to pro-
vide updated prevalence estimates for pre-
and postenlistment suicidal behaviors in the
Army based on a larger and more broadly
representative sample in the full Consoli-
dated AAS than in the earlier Nock et al.
report. The second aim is to expand the
Nock etal. (2014) analysis to examine
associations of three critical Army career
characteristics—rank, occupation,  and
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component (i.e., Regular Army versus Army
National Guard/Army Reserve)—with self-
reported suicidal behaviors separately for
the subset of these behaviors that began
prior to enlistment and those that began
only after enlistment. This specification
goes beyond previous studies, a number of
which have documented associations of
these career characteristics with suicidality
(Kessler et al., 2015; Nock et al.,, 2014,
Ursano, Heeringa, et al., 2015; Ursano,
Kessler, Stein, et al., 2015), by investigating
the possibility that these associations are
due to selection processes rather than to
experiences associated with the career char-
acteristics (e.g., higher exposure to trau-
matic experiences by soldiers in combat
arms occupations than other occupations;
Nock et al., 2014). We did this by treating
these career characteristics as predictors of
first onset of the outcomes both before and
after age at enlistment. Based on the early
ages of onset of these outcomes found by
Nock et al. (2014), we would expect that
soldiers who subsequently had career char-
acteristics associated with increased risk of
suicidality in the Nock et al. report might
have had high risk of these same outcomes
before enlistment, whereas we would expect
those associations to emerge only after
enlistment if military experiences accounted
for the associations. We are unaware of any
previous attempt to examine these impor-
tant specifications.

Prior studies have found that junior
rank enlisted soldiers have higher risk of sui-
cide death and suicidal behaviors than sol-
diers of higher rank (Gilman et al., 2014,
Nock etal, 2014; Reger etal, 2015;
Ursano, Kessler, Heeringa, et al., 2015) and
that soldiers in combat-related occupations
(i.e., combat arms; Gadermann et al., 2014)
have higher rates of suicide death than those
in other occupations (Helmkamp, 1996;
Kessler et al., 2015; Trofimovich, Reger,
Luxton, & Oetjen-Gerdes, 2013), but it is
not known whether these associations apply
as well to the range of suicidal behaviors
considered in this report. In addition to
rank and occupation, differences in suicidal

behavior may vary among Regular Army
and G/R components. Suicide rates over
the past decade have increased in both the
Regular Army and G/R (Black, Gallaway,
Bell, & Ritchie, 2011; Griffich, 2012), but
few studies have examined whether suicidal
behaviors differ between components.
Ursano, Heeringa, and colleagues (2015)
reported a higher lifetime rate of suicide
ideation among activated G/R soldiers than
soldiers in the Regular Army during the
first week of basic combat training (BCT),
but we are unaware of any studies on suici-
dal behaviors that have directly compared
active soldiers serving in the Regular Army
versus G/R.

The large sample size included in this
study provides a unique opportunity to test
associations between career variables and
suicide ideation, plans, and attempts and
whether onset of these behaviors occurred
before or after joining the Army. Impor-
tantly, given that the percentage of women
varies greatly across career positions and
women consistently show higher rates of
nonlethal suicidal behaviors (Nock et al.,
2014; Ursano, Heeringa, etal, 2015;
Ursano, Kessler, Stein, et al., 2015), associ-
ations between particular careers and suici-
dal behaviors could be inflated by the
presence of a larger proportion of women.
To control for this potential confound, we
examined models that included interactions
with gender and focused on models strati-
fied by gender. Examining gender and
career characteristics is also important
because new Army policies, such as lifting
the ban on women joining ground combat
units in 2013, allow women to have career
roles not historically available to them (Ser-
vick, 2015) with unknown consequences for
suicide risk.

METHOD
Sample

Data came from self-report question-
naires (SAQs) collected in a series of three



4 Army SuicipaL Benaviors AND CAREER CHARACTERISTICS

Army STARRS surveys and merged into a
data set we refer to as the Consolidated All-
Army Survey to create a portrait of all active
duty soldiers exclusive of those in BCT.
The first of the three surveys was the AAS,
a de-identified cross-sectional survey of
active duty soldiers exclusive of those in
BCT or deployed to a combat theater based
on quarterly replicates in 2011-2012 and
additional G/R units in 2013 of stratified
(by Army Command-location) probability
samples of units or subunits selected with
probabilities proportional to authorized unit
strength excluding units of fewer than 30
soldiers (less than 2% of Army personnel).
All personnel in the selected units were
ordered to attend an informed consent pre-
sentation explaining study purposes, confi-
dendiality, and voluntary participation
before requesting written informed consent
for a group SAQ, to link their administra-
tive records to questionnaire responses, and
to participate in future data collections.
Identifying information (e.g., name, SSN)
was collected from consenting respondents
and kept in a separate secure file.

A total of 17,462 AAS respondents
completed the SAQ and provided consent
for administrative data linkage. Although all
unit members were ordered to report to
informed consent sessions, 20.2% were
absent due to conflicting duty assignments.
The vast majority of attendees (95%) con-
sented to the survey, 97.3% of consenters
completed the survey, and 63.1% of
completers provided record linkage. Most
incomplete surveys were due to logistical
complications (e.g., units either arriving late or
having to leave the 90-minute sessions early),
although some respondents needed more
than the allotted time to complete the survey.
The survey completion-successful-linkage co-
operation rate was 58.3% (0.95 x 0.973 x
0.631) and the 7esponse rate 46.5%
([1-0.202] x 0.583) based on the American
Association of Public Opinion Research
COOP1 and RRI1 calculation methods
(American Association for Public Opinion
Research, 2009).

As the AAS did not include soldiers
currently deployed to a combat zone, a spe-
cial AAS supplemental sample was selected
of soldiers deployed in Afghanistan. Unlike
the main AAS, though, constraints on our
ability to administer surveys in Afghanistan
led us to implement the data collection in
Kuwait with soldiers who were waiting to
be processed for transit to and from their
mid-deployment leave. In all other respects,
though, the recruitment, consent, and data
collection procedures were identical to
those in the main AAS. A total of 3,987
respondents completed the SAQ and pro-
vided consent for administrative data
linkage. A majority of soldiers (80.9%)
consented to the survey, 86.5% of consen-
ters completed the survey, and 55.6% of
completers provided record linkage, for a
survey completion-successful-linkage coopera-
tion rate of 38.9% (0.809 x 0.865 x 0.556).
The response rate could not be calculated
because data were not collected on the
denominator population of soldiers invited
to the sessions.

Another Army STARRS survey was a
prospective pre—post deployment survey
(PPDS) of soldiers in three Brigade Combat
Teams initially assessed shortly before
deploying to Afghanistan and then again
three times after returning from deploy-
ment. We merged the baseline PPDS with
the AAS and Kuwait supplement to the AAS
in order to enrich the consolidated sample
for soon-to-deploy units that were under
represented because of logistical complica-
tions in the main AAS. The recruitment,
consent, and data collection procedures
were identical to those in the main AAS. A
total of 8,558 respondents completed the
baseline PPDS SAQ and provided consent
for administrative data linkage. The vast
majority of soldiers recruited into the PPDS
attended the consent session (96.7%), with
98.7% of the latter consenting to the survey,
99.2% of consenters completed the survey,
90.9% of completers providing record link-
age, for a survey completion-successful-link-
age cooperation rate of 89% (0.987 x
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0.992 x 0.909) and a response rate of 86.1%
(0.967 x 0.89).

The recruitment, consent, and data
protection procedures in the above surveys
were approved by the Human Subjects
Committees of the Uniformed Services
University of the Health Sciences for the
Henry M. Jackson Foundation (the primary
grantee), the Institute for Social Research at
the University of Michigan (the organiza-
tion collecting the data), and all other col-
laborating organizations. SAQ responses of
participants in the surveys who agreed to
administrative data linkage were doubly
weighted before combining to adjust for
discrepancies between the sample and popu-
lation. The first weight (W1) adjusted for
differences in survey responses between the
respondents who agreed to record linkage
and those who did not. The second weight
(W2) adjusted for differences in multivariate
administrative record profiles of weighted
(W1) survey completers with record linkage
and the target population. The latter weight
adjusted the sample to be representative of
all active duty soldiers during the years
2011-2012 on the cross-classification of
sociodemographics (age, sex, race ethnicity,
education, marital status), command (e.g.,
Forces Command, Training and Doctrine
Command, Reserve Command [Army
Reserve, Army National Guard], Compo-
nent Commands), occupation (combat arms,
combat support, combat service support),
rank (E1-E4, E5-E9, W1-W4, 01-010),
and deployment status history (never
deployed, currently deployed [the Kuwait
supplemental sample], previously deployed).
The doubly weighted (W1 x W2) data
were combined to create the Consolidated
AAS. A more detailed description of AAS
weighting is presented elsewhere (Kessler
et al., 2013). Finally, participants (z = 25)
with unknown survey dates were omitted
from the final analytic sample.

Measures

Suicidal Bebaviors. Suicidal behaviors
were assessed using a modified version of

the Columbia Suicidal Severity Rating
Scale (C-SSRS; Posner et al.,, 2011) that
assessed lifetime occurrence and age of
onset (AOQ) of suicide ideation (“Did you
ever in your life have thoughts of killing
yourself” or “Did you ever wish you were
dead or would go to sleep and never wake
up?”) and, among respondents who repo-
rted lifetime ideation, suicide plans (“Did
you ever have amy intention to act [on these
thoughts/on that wish]?” and, if so, “Did you
ever think about how you might kill yourself
[e.g., taking pills, shooting yourself] or work
out a plan of how to kill yourself?”) and
attempts (“Did you ever make a suicide
attempt [i.e., purposefully hurt yourself with
at least some intention to die]?”).

Sociodemographic and  Army  Career
Variables. The sociodemographic variables
we focus on here are respondent age and
sex. The Army career variables considered
are age at enlistment, component (Regular
Army versus Reserve component [i.e.,
activated G/R]), military occupational spe-
cialty (MOS), and rank (junior enlisted
E1-E4, senior enlisted E5-E9, and officers
[combining warrant officers and commis-
sioned officers]). Consistent with previous
work on occupational differences in soldier
health (Gubata, Piccirillo, Packnett, &
Cowan, 2013; Lindstrom etal.,, 2006;
Niebuhr et al, 2011), we distinguished
three broad classes of occupations: combat
arms, which are involved directly in ground
combat; combat support, which provide oper-
ational assistance to combat arms; and all
other, which are referred to collectively as
combat service support occupations (Kirin &
Winkler, 1992; Layne, Naftel, Thie, &
Kawata, 2001). A more detailed discussion
of MOS coding in STARRS is presented
elsewhere (Kessler et al., 2015).

Analysis Methods

Retrospective  age-of-onset  reports
were analyzed using the two-part actuarial
method to estimate survival curves, a method
differing from the Kaplan—Meier (Kaplan &
Meier, 1958) method in using a more



6 Army SuicipaL Benaviors AND CAREER CHARACTERISTICS

accurate way of estimating onsets within a
given year (Halli & Rao, 1992). Both abso-
lute morbid risk (cumulative lifetime risk of
ever having suicide ideation, developing a
plan, or making an attempt) and relative
morbid risk (the proportion of total morbid
risk at each age) are reported for each out-
come. Discrete-time survival analysis, with
person-year the unit of analysis and a logistic
link function (Efron, 1988), was used to
examine associations of predictors with onset
of suicidal behavior. Pre—postenlistment was
a time-varying predictor while component,
rank, and occupation were considered only at
the time of survey administration. Unlike
conventional survival analysis, where predic-
tors are assessed as of a time prior to the time
of the outcome assessment, we consider
postenlistment career variables as “predic-
tors” of preenlistment suicidality as a way of
investigating the possible existence of predis-
posing factors that predict both preenlist-
ment suicidality and postenlistment selection
into components and occupations. Survival
coefficients were exponentiated to create
odds ratios (ORs) with 95% confidence
intervals (Halli & Rao, 1992; Kaplan &
Meier, 1958). As the Consolidated AAS data
are both clustered and weighted, the design-
based Taylor series linearization method was
used to produce standard errors (Wolter,
1985). Multivariate significance was exam-
ined using design-based Wald F tests.

RESULTS

Lifetime Prevalence and Age of Onset of
Suicidal Bebaviors

Lifetime prevalence estimates of sui-
cide ideation are 12.7% among men and
20.1% among women in the total AAS
(Table 1). Lifetime prevalence estimates of
suicide attempts are 2.5% among men and
5.1% among women. Female gender is
associated with significantly greater odds of
suicide ideation (OR =1.7 [95% CI: 1.5-
2.0]) and attempt (OR =22 [1.7-3.0]).
Women also have slightly higher rates (but

not significantly so) of the three transition
probabilities we examined between ideation
and attempts—the probability that ideators
go on to develop a suicide plan (41.8%
among men versus 46% among women;
OR = 1.0 [0.8-1.3]); the probability that
ideators with a plan go on to make an
attempt (33.9% among men versus 38.3%
among women; OR =13 [0.9-1.9]), and
the probability that ideators without a plan
make an attempt (14.8% among women
versus 9.2% among men; OR = 1.6 [1.0-
2.7)).

Male lifetime prevalence of suicide
attempts is significantly higher among sol-
diers who at the time of survey were in the
Regular Army than those who were in the
G/R [2.6% versus 1.2%; F(1,210) = 26.8,
p <.001] and among junior and senior
enlisted soldiers than officers [2.9%-2.5%
versus 1.2%; F(2,209) = 7.8, p <.001], but
does not differ by MOS at the time of sur-
vey [F(2,209) = 0.1, p = .88]. The signifi-
cant association with component is due to
Regular Army soldiers having significantly
higher prevalence than those in the G/R of
ideation in the total sample [13.2% versus
8.4%; F(1,210) = 24.8, p<.001] and of
attempts among planners [35.5% versus
16.1%; F(1,210) = 15.4, p <.001] despite
having a significantly lower probability of
plans among ideators [41.1% versus 52.3%;
F(1,210) = 5.0, p=.03]. The significant
association with rank is due to enlisted sol-
diers having significantly higher prevalence
than officers of attempts both among plan-
ners [39.7%-34.1% versus 17%; F(2,209) =
9.8, p < .001] and among ideators without a
plan [12.1%-7% versus 5.3%; F(2,209) =
7.0, p < .001] despite not differing in preva-
lence of ideation in the total sample, F
(2,209) = 0.5, p=.62), or plans among
ideators, F(2,209) = 0.8, p = .46). In other
words, officers are as likely as enlisted
soldiers to think-plan about suicide but sig-
nificantly less likely to act on those thoughts-
plans.

The situation is somewhat different
for female soldiers, where prevalence of sui-
cide attempts is significantly higher among
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MILLNER ET AL.

junior and senior enlisted soldiers than offi-
cers [6.2%-5%  versus 2.5%; F(2,
209) = 5.0, p = .01], but does not differ by
component [F(1, 210)=0.7, p = .42], or
MOS [F(2, 209)=0.3, p=.74]. As with
males, the significant association of rank
with suicide attempts among female soldiers
is due to enlisted soldiers having signifi-
cantly higher prevalence than officers of
attempts both among planners [48.8%—
35.7% versus  19.6%; F(2, 209) =43,
p = .02] and among ideators without a plan
[21.3%-14.5% versus 3.9%; F(Q2, 209) =
6.1, p < .001] despite not differing in preva-
lence either of ideation [F(2, 209) = 2.4,
p=.09] or of plans among ideators [F(2,
209) = 0.8, p = .45].

The last row in both the male and
female panels of Table 1 presents a sum-
mary statistic about the timing of suicidal-
ity: the proportion of all cases where the
outcome defined in the column first
occurred prior versus subsequent to the sol-
dier’s age of enlistment. The majority of
cases of each outcome among both males
(53.4%—-61.2%) and females (61.4%-70%)
first occurred before age of enlistment. The
highest proportion for both males and
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females is for ideation, with 61.2% of the
males and 70% of the females with lifetime
ideation reporting that they first thought
about suicide prior to age of enlistment.
The lowest proportion for both males and
females, in comparison, is for impulsive sui-
cide attempts (53.4%-61.4%), which is
more likely than planned attempts to occur
as of or after age of enlistment.

Additional insight into the timing of
onset of suicide ideation, plans, and
attempts comes from inspection of AOO
curves (Figure 1). These curves have very
similar shapes for males and females, with
cumulative probability of onset of ideation
and first attempts both quite low up to
early adolescence, at which time cumulative
risk rises sharply through the late teens and
then increases with a reduced slope for
males through their 30s and for females
through their mid-20s and then decreases
more at later ages. Another noteworthy
consistency between the male and female
AOQO curves for ideation and attempts is
that the two curves are closer to each other
for both genders in adolescence than later
ages, suggesting that the conditional proba-
bility of a first attempt among ideators is

B ‘Women n-3,055)
100 -

40 -
Attempts in total sample

30 - —— Ideation in total sample
Plan among ideators
20 4 —— Attempts among ideators with a plan

—— Attempts among ideators without a plan
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Figure 1. Age-of-onset and speed-of-transition curves for lifetime suicide ideation, attempts, plan among ideators,
and attempts among those with and without a plan. Note: Age-of-onset curves (i.e., ideation and attempt in the total
sample) were measured starting at age 4 of life. Speed-of-transition curves (i.e., plan among ideators, attempts
among ideators with and without a plan) were measured starting at the first year after ideation.
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highest in adolescence. The speed-of-transi-
tion curves do not take this possible inter-
action into account, but rather look at
aggregate transitions between first having
suicide ideation and first making a suicide
plan, first developing a plan and first mak-
ing an attempt, and first having suicide
ideation and first making an unplanned
attempt. These transitions are uniformly
very rapid, with 60%—70% of plans and
attempts occurring within the same year
as the onset of the earlier phase of the
transition.

Joint Associations of Command, MOS,
and Rank with Suicidality Before and
After Enlistment

Based on the results, we estimated a
series of survival models in which we exam-
ined the joint associations of command,
MOS, rank, and age (preenlistment versus
postenlistment) with first onset of suicidal-
ity adjusting for the AOO distributions in
Figure 1. It is noteworthy that command,
MOS, and rank can all change over time,
but were defined as of the time of survey in
these analyses. This means that suicidality
both prior to and after enlistment was “pre-
dicted” by characteristics of service that in
the majority of cases did not occur until
after the onset of the “outcomes.” We used
this approach in order to consider the pos-
sibility of wunrecognized or unidentified
factors leading to soldiers with prior suici-
dality subsequently ending up in different
commands, MOSs, and ranks. Models were
estimated separately for males and females.
We also estimated models that combined
males and females but found significant dif-
ferences in associations by gender foreshad-
owed in Table 1 that justified focusing on
gender-specific models (detailed results are
available on request). We consequently
focus on gender-specific models here.
Whereas we estimated both additive models
and models that included interactions of all
other predictors with command, age, and
both, the best-fitting model for suicide
attempt was the one that included

interactions with age but not command.
The joint associations of the other predic-
tors with first onset of suicide attempts
were additive. This means, in particular,
that the associations of MOS and rank with
suicide attempts were not significantly dif-
ferent among Regular Army soldiers com-
pared with soldiers in the G/R. This was
true for both males and females.

Among males, the coefficients in the
additive model in the total sample, where
we ignored interactions with age, for the
most part parallel the patterns seen previ-
ously in Table 1: a significantly elevated OR
of suicide attempts among soldiers in the
Regular Army versus the G/R (OR 2.5, 95%
CI 1.7-3.5) due to elevated odds of ideation
in the total sample and attempts among
planners. As shown in Table 2, there is no
significant association between command
and unplanned attempts among ideators
and, unlike in Table 1, there is no signifi-
cant inverse association between being in
the Regular Army and making plans among
ideators. The time-varying coefficient for
whether or not the soldier was yet enlisted
also is nonsignificant (OR 0.9, 95% CI
0.6-1.4), indicating that no significant dis-
junction occurs in the underlying age distri-
bution with enlistment. Despite model fit
improving when interactions were added for
the associations of other predictors with
age, command and rank both remain signifi-
cant in separate models for first suicide
attempts preenlistment and postenlistment,
with the only noticeable differences being
more elevated ORs for both command and
junior rank in the postenlistment model
than the preenlistment model. Disaggrega-
tion also shows a remarkable consistency of
component associations between the preen-
listment and postenlistment models. For
example, the relative-odds of planned, but
not unplanned, attempts among ideators are
significantly elevated for soldiers in the Reg-
ular Army versus G/R both before (OR 2.6
versus 0.6 for planned and wunplanned
attempts) and after (3.0 versus 1.1) enlist-
ment. The only pre—post difference is a sig-
nificantly decreased OR of plans among
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ideators preenlistment (0.6) that is non-
significant postenlistment (1.1).

As with males, the coefficients in the
additive model in the total sample of females
(Table 3), where we ignored interactions
with age, for the most part parallel the pat-
terns seen previously in Table 1: significantly
elevated ORs of suicide attempts among
junior and senior enlisted soldiers compared
with officers (OR 3.8, 95% CI 2.0-7.3
junior; OR 2.2, 95% CI 1.2-3.9 senior) due
to elevated odds of both planned and
unplanned attempts among ideators, but no
significant elevations in either ideation or
plans among ideators. As with men, the
time-varying coefficient for whether or not
the soldier was yet enlisted also is nonsignifi-
cant (OR 1.5, 95% CI 0.8-2.8), indicating
that no significant disjunction occurs in the
underlying age distribution with enlistment.
Even though model fit improved when inter-
actions were added for the associations of
other predictors with age, rank remains
the only significant predictor of both
preenlistment and postenlistment suicide
attempts, but with the elevated relative-odds
among junior enlisted soldiers versus officers
much more pronounced after enlistment
than before (7.3 versus 2.2). Disaggregation
shows consistency of component associations
between the preenlistment and postenlist-
ment models with the exception of a signifi-
cantly elevated OR of ideation among junior
enlisted soldiers versus officers in the posten-
listment model (2.0), but not the preenlist-
ment model (0.9).

DISCUSSION

There are six major limitations to this
study. First, the relatively low AAS response
rate and linkage rates limit the external
validity of findings. Second, some respon-
dents might have failed to report their sui-
cidal thoughts or behaviors due to stigma
(Zinzow et al., 2013), fear of breaches in
confidendality, or other reasons. Failures to
disclose suicidal behaviors might have been
related to some of the predictors considered

13

here (e.g., possibly higher nondisclosure
among men, combat arms, officers), which
could introduce bias in tests of association
between predictors and outcomes. Third,
retrospective AOO reports might have been
biased. Fourth, there may be cohort effects.
For example, by examining risk factors
across all ages, we might have obscured fac-
tors that increase risk of suicidal behaviors
for soldiers that enlisted in the 1980s and
1990s, but not those that enlisted in the
2000s, or vice versa. Fifth, we examined
only a limited set of Army characteristics as
predictors of suicidal thoughts and behav-
iors. Sixth, there are several other factors
(e.g., demographics) that could account for
the associations in the current study. It is
infeasible to test all possible interactions,
but future Army STARRS studies will con-
tinue to examine how different factors work
together to increase suicide risk.

Within the context of these limita-
tions, there are several noteworthy findings
from this study. First, the overall prevalence
estimates from the Consolidated AAS sample
are consistent with those found by Nock
et al. (2014) in an initial AAS sample that did
not include deployed soldiers or members of
the G/R. Also consistent with this prior
report as well as large representative samples
from the general population (Nock et al,,
2008), women have higher rates than men of
each suicidal outcome examined. For
instance, women have nearly twice the life-
time prevalence of men for suicide ideation
(20.1% vs. 12.7%, respectively) and suicide
attempts (5.1% vs. 2.5%, respectively). How-
ever, it should be noted that much of the
increased risk of suicide attempts for women
is accounted for by increased ideation.

Second, we found substantial preen-
listment suicidal behaviors, suggesting that
Army-related experiences (e.g., combat expe-
riences) do not entirely account for suicidal
behaviors in the Army. For example, the
majority of nonfatal lifedme suicidal out-
comes (e.g., 56%—70% of lifetime ideation,
attempts, and suicide plans among those with
ideation) experienced by Army soldiers had
their first onset before the soldiers enlisted in
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the Army. Notably, these high rates of
preenlistment suicidal outcomes also are
directly consistent with prior studies of new
soldiers reporting similar rates of preenlist-
ment suicidal outcomes (Ursano, Heeringa
et al.,, 2015), and indirectly consistent with
prior studies of new soldiers going through
BCT (Nock etal., 2015; Rosellini et al.,
2015) showing high rates of preenlistment
mental disorders, which are strong predictors
of subsequent suicidal behavior (Nock et al.,
2014, 2015). Taken together, these findings
show clearly that a substantial number of
recruits elude the Army’s efforts to identify
and reject applicants with preexisting suicidal
histories. Therefore, additional outreach
and intervention efforts for soldiers may
help reduce suicidal behaviors within the
Army. Additionally, permitting soldiers with
mental health difficulties or previous suicidal
behaviors to join the Army may increase
disclosure and provide the Army with
information about which soldiers might
require additional monitoring and interven-
tion.

Third, we found that risk varied
among different career characteristics. For
example, a new finding in this study is that
soldiers in the Regular Army, compared with
those in the G/R, have higher rates of suicide
ideation (males and females) and attempts
(males only). For men, the higher prevalence
of suicide attempts among those in the Regu-
lar Army is accounted for by higher rates of
both lifetime ideation and suicide attempts
among those with a suicide plan and this was
the case for during both pre- and postenlist-
ment. Future Army STARRS studies will
explore associations with on-the-job experi-
ences that may be associated with increased
risk for suicide attempts and may help
explain this finding. For women, those in the
Regular Army show higher rates of suicide
ideation but similar rates of attempting sui-
cide. This latter null result could be due to
low statistical power, as only 15 women in
the G/R attempted suicide. This overall find-
ing of higher prevalence of ideation and
attempts among Regular Army relative to G/
R is partially consistent with prior studies on

suicide death in the military in which active
duty personnel across all branches showed
higher rates of suicide death that those in
Reserve and National Guard positions; how-
ever, the higher rates were not statistically
significant (LeardMann et al., 2013). In con-
trast, it is inconsistent with a recent study
that found that among new soldiers in BCT,
G/R soldiers have higher rates of lifetime
ideation and similar rates of lifetime attempts
relative to those in the Regular Army
(Ursano, Heeringa etal., 2015). These
inconsistent results could be due to differ-
ences between the types of G/R soldiers
included in the present study (i.e., activated
G/R soldiers of all ages) and those included
in the study focused on BCT (i.e., new
recruits). For example, G/R soldiers with a
history of suicidal behaviors may be less
likely to achieve (and remain at) active duty
status (thus lowering the rate of suicide idea-
tion and attempt among those captured in
the current study). Future studies examining
suicidal behavior among G/R at various
stages of their Army career are needed to
gain a clearer understanding of the preva-
lence, as well as risk and protective factors, of
this group of servicemembers.

Fourth, along with being in the Regu-
lar Army, the other career characteristic sig-
nificantly associated with suicidal behaviors is
being in an enlisted rank, particularly a junior
rank. Interestingly, enlisted soldiers and offi-
cers do not differ in the prevalence of suicide
ideation or plans. Instead, these results
showed that enlisted soldiers have higher rates
of suicide attempts because they are more
likely than officers to act on their suicidal
thoughts or plans. Increased risk of suicidal
behavior among enlisted soldiers is consistent
with an earlier AAS paper (Nock et al., 2014)
and several other studies looking at suicidal
behaviors and suicide death (Allen, Cross, &
Swanner, 2005; Bachynski etal, 2012;
Hyman, Ireland, Frost, & Cottrell, 2012;
Schoenbaum et al.,, 2014; Skopp, Zhang,
Smolenski, & Reger, 2016) as well as a prior
study within the Regular Army that found
that, compared with officers, enlisted troops
had higher 30-day prevalence for nearly all
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internalizing and externalizing mental disor-
ders (Kessler et al., 2014).

Fifth, the results suggest that Army-
related experiences could not entirely account
for the higher risk found in some careers. The
two career characteristics with higher preva-
lence of suicidal outcomes—being in the Reg-
ular Army or being an enlisted soldier—
showed elevated rates of increased risk both
before and after joining the Army. This sug-
gests that careers with higher prevalence of
suicidal behaviors show this increased risk, at
least in part, because people with preexisting
vulnerabilities select these careers. One possi-
bility could be that people with externalizing
disorders, which are associated with suicidal
behaviors in the Army (Nock et al., 2014,
2015), are more likely to join the Regular
Army or join in an enlisted rank. Future
studies are needed to further investigate this
possibility and to identify other possible
explanations for this association.

Sixth, against expectations, we observed
no increased risk of suicidal behaviors among
those in combat-related occupations. This is
inconsistent with prior studies reporting
increased suicide death among combat arms
occupations (Helmkamp, 1996; Kessler et al.,
2015; LeardMann et al., 2013; Trofimovich
et al., 2013), but consistent with a recent
case—control study that found that, compared
with troops in other occupations, those in
combat-related occupations had a lower
prevalence of suicide attempts and no greater
risk of suicide death (Skopp etal.,, 2016).
There are at least two explanations why these
occupations would be associated with suicide
death but not nonlethal suicidal behaviors.
First, those in combat-related positions could
be more likely to conceal prior suicidal behav-
iors because of cultural norms that include
avoiding negative emotions or stimuli that
produce them (Bryan, Stephenson, Morrow,
Staal, & Haskell, 2014), withholding expres-
sions of negative or difficult emotions (Jakup-
cak, Blais, Grossbard, Garcia, & Okiishi,
2014), and stigma associated with reporting
mental health problems or using mental
health services (Hoge, Auchterlonie, & Mil-
liken, 2006; Zinzow et al.,, 2013). Second,
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combat arms soldiers may truly have similar
rates of suicidal behaviors as other occupa-
tions but be more likely to act on suicidal
thoughts with more lethal means, such as fire-
arms (Shenassa, Catlin, & Buka, 2003), result-
ing in death.

Interestingly, women in combat arms
occupations had lower odds of suicide idea-
tion than other women, an association not
observed among men. Given the rigorous
standards one must meet to be considered
fit for these occupations (Servick, 2015),
this reduced suicide risk may represent a
resilience among women that select and
meet the requirements for combat arms
occupations, only a few of which were open
to women at the time of the study. This
finding does not conflict with the prior
study examining suicide death among occu-
pational specialty (Kessler et al.,, 2015)
because that study did not examine suicide
ideation and the two identified high-risk
occupations were closed to women during
the period of data collection. Additional
well-powered studies are needed to further
examine the risk and protective factors for
suicidal behaviors among female soldiers.

This study provides new information
about the prevalence of suicidal behaviors
in the Army as well as about the role of
Army history variables as risk and protective
factors for suicidal behaviors. Future studies
using this Consolidated AAS will examine a
much broader set of potential risk and pro-
tective factors for suicidal behavior among
Army soldiers. Taken together, this series
of studies aims to improve the understand-
ing, prediction, and prevention of suicidal
behavior among Army soldiers.
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APPENDIX: THE STARRS-LS COLLABORATORS
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System). Site Principal Investigators: Steven Heeringa, PhD (University of Michigan)
and Ronald C. Kessler, PhD (Harvard Medical School). National Institute of Mental
Health (NIMH) collaborating scientists: Lisa J. Colpe, PhD, MPH, and Michael
Schoenbaum, PhD. Army liaisons/consultants: COL Steven Cersovsky, MD, MPH
(USAPHC (Provisional)), and Kenneth Cox, MD, MPH (USAPHC (Provisional)).
Other team members: Pablo A. Aliaga, MA (Uniformed Services University of the
Health Sciences); COL David M. Benedek, MD (Uniformed Services University of
the Health Sciences); K. Nikki Benevides, MA (Uniformed Services University of the
Health Sciences); Paul D. Bliese, PhD (University of South Carolina); Susan Borja,
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http://www.STARRS-LS.org.


http://www.STARRS-LS.org

