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IMPORTANCE The Army Study to Assess Risk and Resilience in Servicemembers (Army
STARRS) is a multicomponent study designed to generate actionable recommendations to
reduce Army suicides and increase knowledge of risk and resilience factors for suicidality.

OBJECTIVES To present data on prevalence, trends, and basic sociodemographic and Army
experience correlates of suicides and accident deaths among active duty Regular Army
soldiers between January 1, 2004, and December 31, 2009, and thereby establish a
foundation for future Army STARRS investigations.

DESIGN, SETTING, AND PARTICIPANTS Analysis of trends and predictors of suicide and
accident deaths using Army and Department of Defense administrative data systems.
Participants were all members of the US Regular Army serving at any time between 2004
and 2009.

MAIN OUTCOMES AND MEASURES Death by suicide or accident during active Army service.

RESULTS The suicide rate rose between 2004 and 2009 among never deployed and
currently and previously deployed Regular Army soldiers. The accident death rate fell sharply
among currently deployed soldiers, remained constant among the previously deployed, and
trended upward among the never deployed. Increased suicide risk was associated with being
a man (or a woman during deployment), white race/ethnicity, junior enlisted rank, recent
demotion, and current or previous deployment. Sociodemographic and Army experience
predictors were generally similar for suicides and accident deaths. Time trends in these
predictors and in the Army’s increased use of accession waivers (which relaxed some
qualifications for new soldiers) do not explain the rise in Army suicides.

CONCLUSIONS AND RELEVANCE Predictors of Army suicides were largely similar to those
reported elsewhere for civilians, although some predictors distinct to Army service emerged
that deserve more in-depth analysis. The existence of a time trend in suicide risk among
never-deployed soldiers argues indirectly against the view that exposure to combat-related
trauma is the exclusive cause of the increase in Army suicides.
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A lthough the suicide rate in the US military has histori-
cally been below the civilian rate, it climbed steadily
since the beginning of the Iraq and Afghanistan con-

flicts to the point where by 2008 it exceeded the demographi-
cally matched civilian rate.1 The Department of the Army re-
sponded to this trend in 2008 by entering into an agreement with
the National Institute of Mental Health to fund jointly a study
that came to be called the Army Study to Assess Risk and Re-
silience in Servicemembers (Army STARRS [www.armystarrs
.org]). The 2 overarching goals of the Army STARRS are (1) to
evaluate hypotheses about modifiable risk and resilience fac-
tors for suicidality that could be used to target effective pre-
ventive interventions for Army suicides and (2) to expand ba-
sic scientific understanding of psychosocial and neurobiological
risk and resilience factors for suicidal behaviors and their psy-
chopathologic correlates. The Army STARRS includes a num-
ber of coordinated component studies designed to facilitate non-
experimental hypothesis generation and testing, intervention
targeting, and intervention evaluation.2 The first of these is a
Historical Administrative Data Study (HADS) that examines pat-
terns and correlates of suicide in an integrated data system cre-
ated by combining information from several Army and Depart-
ment of Defense administrative databases on all soldiers who
served in the Army between January 1, 2004, and December 31,
2009. Prior studies3-7 of military administrative records iden-
tified numerous sociodemographic characteristics, stressful life
experiences, and treated psychiatric conditions that predict sui-
cide, but none of these earlier studies assembled as compre-
hensive an assessment of these variables as the HADS.

The present study gives the first results of the prelimi-
nary HADS analysis designed to examine suicide and acci-
dent death rates among Regular Army soldiers between 2004
and 2009, along with basic sociodemographic and military ca-
reer predictors. We examine accession waivers (acceptance of
applicants who do not fully meet Army admission standards)
and stop loss orders (requirement that soldiers serve past their
original obligation) because these policies were used during
the study period to meet operational requirements for the con-
flicts in Iraq and Afghanistan and questions have been raised
whether they might have been associated with negative out-
comes, including the rising Army suicide rate.6,8,9 We also in-
vestigate the extent to which changes in Army composition
might account for the increase in suicides. Finally, we evalu-
ate patterns and predictors of accident death rates in parallel
to suicide rates to assess potential similarities in patterns and
correlates.

Methods
Historical Administrative Data Study
Army STARRS components were approved by institutional re-
view boards at the National Institute of Mental Health, Har-
vard University, Uniformed Services University School of the
Health Sciences, University of Michigan, and University of Cali-
fornia, San Diego, which determined that the present study did
not constitute human participant research because it relies en-
tirely on deidentified secondary data. We worked with the
Army and Department of Defense to identify 39 nonclassified
administrative data systems containing soldiers’ characteris-
tics, exposures, and experiences considered potentially im-
portant predictors of suicides.3 Data from the first 7 such sys-
tems available for research use are considered herein (Table 1).

Sample
Wefocusonall975 057RegularArmysoldiers(ie,excludingthose
in the Army National Guard and Army Reserve) on active duty
between January 1, 2004, and December 31, 2009. The mean du-
ration of active duty during this study period was approximately
38months,foratotalofapproximately37millionperson-months.
Of this total, there were 569 deaths classified as suicides by the
Armed Forces Medical Examiner, and an additional 1331 deaths
were classified as accidents. Data on patterns and correlates of
these deaths were analyzed at the person-month level in a case-
control framework,10 with cases consisting of the person-months
of suicide or accident death and controls comprising a 1 per 400
stratified (by age, sex, rank, and historical time) probability
sampleofallotherperson-months.Thelatterweregivenaweight
of 400 to account for their undersampling. Person-months as-
sociated with other types of death were censored.

Measures
Sociodemographics
The sociodemographic variables considered herein are sex, age,
race/ethnicity, religion, education, and family status. The lat-
ter includes marital status and the presence vs the absence of
dependents.

Table 1. Selected Data Sources Contributing Data to the Army Study
to Assess Risk and Resilience in Servicemembers (Army STARRS)
Historical Administrative Data Study

Military Data System Description
Defense Manpower Data
Center (DMDC) Master
Personnel

Includes basic demographics. Two measures of
race/ethnicity are available based on soldier
self-identification, with no obvious way to
prioritize divergent values. Also, Hispanic race
/ethnicity is recorded independently. There is
also pre-enlistment information (eg, Armed
Forces Qualification Test category, education)
and career highlights such as assignments,
promotions and demotions, and length of
Army service)

DMDC Defense Enrollment
and Eligibility Reporting
System

Contains selected basic demographics and
captures changes in family structure (eg,
marital status and dependents) over time

DMDC Contingency
Tracking System

Captures location and duration of
deployments since September 2001 for
soldiers supporting Operations Iraqi Freedom,
New Dawn, and Enduring Freedom

Armed Forces Medical
Examiner Tracking System

Primary source of the cause and manner of
death for all deaths of active duty Army
soldiers, determined directly by the Armed
Forces Medical Examiner or in consultation
with civilian authorities

Defense Casualty Informa-
tion Processing System

Alternative source of cause and manner of
death

Department of Defense
Suicide Event Report

Registry of selected cases of suicidal behavior.
Extensive information collected by behavioral
health specialists following suicides, as well as
suicide attempts or suicidal ideation requiring
hospitalization or evacuation

Army Waiver Data List of soldiers who did not meet ≥1 entry
criterion but were granted a waiver and
allowed to enlist. Includes the type of waiver
(medical, conduct, education, etc)
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Army Entry Characteristics
All enlisted personnel take the Armed Forces Qualification Test
(AFQT) during recruitment and are classified into categories
between I (best) and V (worst). The AFQT distributions change
over time because of fluctuations in the number and mix of
applicants (eg, changes in the civilian employment rate and
in national patriotism that increased after the September 11,
2001, terrorist attacks) and recruitment targets. Recruits not
meeting Army entry criteria (either AFQT scores or other re-
quirements such as those involving criminal records, sub-
stance use, or medical history) may request an accession
waiver. Data on all such waivers by type (medical, substance
use, or conduct) are available in the HADS. This information
is important in that the Army accepted more candidates than
usual who did not meet the Army’s usual admission stan-
dards during portions of the study period to meet operational
requirements, raising concerns that increased accession waiv-
ers might help explain the increase in the Army suicide rate
during that period.

Army Experiences
We also examine length of Army service, current rank, history
of demotions, and stop loss orders. Stop loss refers to the invol-
untary extension of a soldier’s term of active Army service be-
yond its original end date because critical occupational special-
ties are understaffed during times of war, deployment, or
national emergencies. Recent examples include special forces
medics, mortuary affairs specialists, and helicopter mechan-
ics. Involuntary retention on active duty, especially if facing de-
ployment to a combat zone or potentially missing out on a de-
sirable civilian job opportunity, could be a significant stressor
and a possible predictor of suicidal behavior.

Missing Values
Some item-level administrative data were missing for particu-
lar person-months, but in most cases these data could be re-
covered by cross-checking other data systems or other months
in the records for the same soldiers. Remaining missing val-
ues, which were small in number, were assigned imputed val-
ues equal to subgroup modes.

Analysis Methods
Trends in Mortality Rates
Soldiers enter (enlist) or leave (separate or retire) the Army
throughout the year, which means that not all soldiers on ac-
tive duty in a given year serve the entire year. The ratio of sui-
cides in a given year divided by the number of soldiers on ac-
tive duty for any part of the year consequently underestimates
the suicide rate by the fraction 1/p, where p is the mean pro-
portion of the year during which all soldiers on active duty in
the year served during the year. To remove this bias, we cal-
culated the suicide rate as the number of suicides in the year
divided by the mean number of soldiers serving in each month
during that year. By convention, we report the suicide rate per
100 000 person-years (ie, per 1.2 million person-months). Be-
cause suicides are not homogeneously distributed through-
out the calendar year, resulting in volatile monthly rates that
are difficult to interpret, we calculated 12-month moving av-

erages, where the rate reported for a given month represents
the average of the current and previous 11-month rates.

Predictive Associations
Discrete time survival analysis with person-month as the unit
of analysis11 was used to study associations of predictors with
suicides and accident deaths, respectively. A logistic link func-
tion was used in the analysis. The dependent variables were
dichotomous classifications of whether or not the person-
month involved a suicide or accident death. Explanatory vari-
ables included sociodemographics, Army entry characteris-
tics, and Army experiences. Time-varying characteristics such
as length of Army service were defined in relation to the cur-
rent person-month. Controls were included for calendar time.
Only one substantive predictor was included in each equa-
tion to focus on overall associations. We recognize, of course,
that more detailed multivariate analyses could have been per-
formed to adjust for overlap among predictors and for inter-
actions, but we wanted to focus on overall associations in this
preliminary report. However, given a central interest in de-
ployment, each association was also stratified by the 3 broad
deployment history categories of never, currently, and previ-
ously deployed, and suicide rates were calculated per 100 000
person-years of active service for soldiers with each value of
each predictor with each category of the deployment history
variable. We also evaluated whether the associations of pre-
dictors with outcomes varied significantly by deployment his-
tory and calendar time.

To evaluate the possibility that the rise in the Army sui-
cide rate since 2004 was related to increases in accession waiv-
ers or other changes in Army composition, we estimated mul-
tivariate models that included all predictors considered herein
separately for subsets of person-months in 2004-2005, 2006-
2007, and 2008-2009 and evaluated whether regression para-
meters varied significantly over these different periods. We
then used simulation to estimate what the Army suicide rate
would have been in 2006-2007 and 2008-2009 if Army com-
position in those years had been the same as in 2004-2005. This
was done by applying the parameter estimates from the 2006-
2007 and 2008-2009 equations to the 2004-2005 data, gener-
ating predicted probabilities of suicide and accident death for
each observation in the 2004-2005 data using the 2006-2007
and 2008-2009 parameters, and then averaging the pre-
dicted probabilities of suicide death across the respective simu-
lations to generate predicted mortality rates for 2006-2007 and
2008-2009, respectively, under the assumptions that the dis-
tributions of characteristics in those periods were the same as
in 2004-2005 but the relationships between the predictors and
death were as estimated for 2006-2007 or 2008-2009. Addi-
tional detail on the simulations is available in the eAppendix
in the Supplement.

Results
Mortality Rates
The suicide rate among Regular Army soldiers increased be-
tween 2004 and 2009 not only for the currently and previ-
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ously deployed but also for the roughly 40% of soldiers who
had never deployed (Figure 1). As a point of comparison, the
accident death rate among deployed soldiers fell dramati-
cally during this same period, possibly reflecting changes in
the nature of Army operations (Figure 2). No meaningful trend
in accident deaths occurred among previously deployed sol-
diers, while the accident death rate trended upward among
never-deployed soldiers.

Bivariate Predictors of Suicide and Accident Deaths
Table 2 summarizes selected overall distributions and bivar-
iate associations of predictors with suicide rates overall and
by deployment history. (Information on distributions within
deployment categories is available on request from the corre-
sponding author.) We focus on overall suicide risk within cat-
egories of each predictor based on the fact that none of the in-
teractions between predictors and time within deployment

Figure 2. Accident Deaths per 100000 Person-Years of Active Duty Army Service
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Figure 1. Suicide Deaths per 100000 Person-Years of Active Duty Army Service
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Table 2. Bivariate Predictors of Suicide Deaths Among Regular Army Soldiers, 2004-2009

Predictor
Regular
Army, %

Suicide
Deaths

per 100 000
Person-Years

Suicide Deaths per 100 000 Person-Years
by Deployment Category

Never No. Current No. Previous No.
Total … 18.5 15.6 193 20.0 140 20.5 236

Sex

Women 14.0 6.5a 5.9b 14 13.2 9 4.0b 5c

Men 86.0 20.4 18.0 179 20.8 131 22.5 231

Age, y

17-20 12.5 23.4b 15.7 45 46.7b 32 43.0b 13d

21-24 26.6 23.2 19.1 64 24.5 54 27.3 72

25-29 22.9 19.4 15.2 33 16.2 29 24.2 75c

30-44 34.5 12.9 12.6 44 10.2 22 14.2 71

≥45 3.5 14.1 15.3 7 20.4 3 10.8 5

Marital status

Married 57.1 16.6a 16.1 94 12.7b 51 19.1 148c

Unmarried with dependents 7.1 15.6 12.3 11 9.5 4 21.9 19

Unmarried without dependents 35.8 21.9 15.7 88 33.2 85 24.0 69d

Race/Ethnicity
(Not Mutually Exclusive)
White

No 30.1 14.3b 12.0e 43 15.5 31 16.0e 59

Yes 69.9 20.2 17.1 150 21.9 109 22.6 177c

Black

No 78.3 20.0b 17.1e 166 22.0e 122 22.0e 195c

Yes 21.7 12.8 10.3 27 12.6 18 15.5 41

Native American

No 99.0 18.3e 15.5 189 19.8 137 20.3 232c

Yes 1.0 35.9 31.3 4 43.9 3 36.4 4

Asian/Pacific

No 95.6 18.3 15.5 182 19.9 133 20.4 225c

Yes 4.4 21.5 19.2 11 23.6 7 23.0 11

Hispanic

No 89.4 18.7 15.9 176 20.4 126 20.8 215c

Yes 10.6 16.0 13.4 17 17.5 14 17.6 21

Religion

Christian

Catholic 20.2 15.2b 13.1a 31 17.0e 24 16.3b 40

Baptist 18.2 11.6 9.5 20 12.4 15 13.0 30

Other Protestant 16.8 15.3 12.1 25 13.1 15 19.8 39

Other Christian 17.7 19.7 17.1 41 25.0 32 19.5 35

Other religion 1.9 28.4 22.9 6 31.5 4 33.5 7

No religion 20.6 25.5 21.2 53 26.9 40 29.3 69

Religion unknown 4.5 30.8 26.3 17 30.5 10 37.7 16

Education

<High school 1.7 20.8b 15.1b 4 35.1 4 20.2b 3

High school diploma or GED 65.5 19.3 15.6 120 20.4 99 22.1 170c

Some college 5.2 11.8 9.7 6 13.1 4 13.2 9

College graduate, masters, or PhD 19.1 9.8 10.4 26 9.2 10 9.5 22

Alternative educational certificate 8.4 35.5 29.3 37 36.2 23 46.1 32

AFQT Category

I 4.3 22.9b 14.1a 9 43.8 12 22.6b 9c

II 27.2 22.9 16.2 58 26.3 50 28.7 84f

IIIA 22.4 18.8 15.5 42 16.6 27 23.6 61

IIIB 26.1 17.9 18.8 58 18.0 35 16.9 51

IV/V 2.8 15.1 6.1 2 19.0 4 21.4 7

Missing 0.8 33.5 11.9 1 52.0 3 41.4 4

Officer (no AFQT) 16.4 10.3 12.0 23 9.2 9 9.2 20

(continued)
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category in predicting suicide were statistically significant at
the .05 level of significance.

Women have consistently lower suicide risk than men;
however, the sex difference narrows substantially during de-
ployment because of a disproportionately greater increase in
risk for deployed men than women soldiers. The youngest sol-
diers have markedly elevated suicide risk during and after de-
ployment but not among those never deployed. Married sol-
diers and those with other dependents have significantly lower
suicide risk than unmarried soldiers without dependents dur-
ing deployment but not among either the never deployed or

previously deployed. Suicide risk varies significantly by reli-
gious affiliation.

Suicide risk is inversely associated with educational at-
tainment, with the highest risk among the small fraction of sol-
diers who did not receive either a high school diploma or gen-
eral equivalency diploma and the somewhat larger group with
an alternative education certificate, which includes voca-
tional training and other alternate schooling. However, this as-
sociation is not significant during deployment. Suicide risk is
also inversely related to AFQT categories, but this association
is most pronounced during deployment.

Table 2. Bivariate Predictors of Suicide Deaths Among Regular Army Soldiers, 2004-2009 (continued)

Predictor
Regular
Army, %

Suicide
Deaths per
100 000

Person-Years

Suicide Deaths per 100 000 Person-Years
by Deployment Category

Never No. Current No. Previous No.
Army Experiences

Accession waiver status

No 57.6 23.0b 18.5b 138 23.6b 104 28.3b 167d

Yes 5.3 25.8 18.0 16 38.6 14 31.7 12

Missing waiver data 37.1 10.3 9.7 39 10.0 22 10.9 57

Current rank

E1-E2 10.4 26.0b 18.9a 54 83.1b 19 86.7b 10d

E3 11.9 27.5 22.5 54 32.3 30 48.5 17c

E4 23.2 23.7 14.4 31 24.7 53 29.9 85f

E5-E9 38.2 13.9 10.2 31 10.7 29 17.2 104f

Warrant officer 2.6 11.2 24.2 5 5.7 1 7.1 3

Commissioned officer 13.8 10.1 10.5 18 10.0 8 9.7 17

History of demotions
in past 2 y

No 95.3 17.4b 15.1e 178 18.2b 120 19.4b 213c

Yes 4.7 40.1 27.5 15 50.6 20 45.4 23

Stop loss orders

Never 89.5 18.1 15.1b 181 20.6 117 20.3 201f

Currently 4.2 20.9 21.8 4 19.9 14 22.3 9

Previously 6.3 22.1 60.9 8 15.2 9 21.3 26f

Length of Army service, y

≤1 6.7 8.8b 8.8b 18 0.0b 0 NA 0

2 6.4 25.3 20.1 36 73.7 13 100.0 1d

3 12.0 25.0 23.5 53 28.6 32 23.5 8

4 11.1 24.2 17.8 20 29.3 33 25.4 30

5 16.1 23.1 15.9 17 17.8 26 29.4 72

6-10 19.9 17.9 13.8 18 11.3 17 22.6 75c

11-19 22.1 11.4 10.7 22 9.7 13 12.6 43

≥20 5.7 12.6 12.8 9 24.0 6 8.8 7

Deployment category

Never 40.0 15.6e NA NA NA NA NA NA

Currently 22.6 20.0 NA NA NA NA NA NA

Previously 37.3 20.5 NA NA NA NA NA NA

No.g NA 569 193 140 NA 236 NA

Abbreviations: AFQT, Armed Forces Qualification Test; NA, not applicable;
GED, general equivalency diploma.
a Significant association between the predictor and suicide at the .01 level

(2-sided test).
b Significant association between the predictor and suicide at the .001 level

(2-sided test).
c Significant difference in the association between the predictor and suicide

across the 3 deployment categories at the .05 level (2-sided test).

d Significant difference in the association between the predictor and suicide
across the 3 deployment categories at the .001 level (2-sided test).

e Significant association between the predictor and suicide at the .05 level
(2-sided test).

f Significant difference in the association between the predictor and suicide
across the 3 deployment categories at the .01 level (2-sided test).

g The reported numbers are the numbers of suicide deaths among Regular Army
soldiers, 2004-2009.
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While accession waivers are significantly associated with
suicide risk in the Army overall, this is mainly an artifact of
missing waiver data for almost all officers and for most sol-
diers with more than 5 years of Army service, both groups with
low suicide risk. Within the subsample of enlisted soldiers with
5 or fewer years of service, which covers the difficult recruit-
ing periods associated with the “surge” in Iraq and for which
waiver data were essentially complete, no statistically signifi-
cant association was found between suicide risk and receiv-
ing a medical, substance use, or conduct waiver.

Among enlisted soldiers, suicide is inversely related to
rank. Indeed, suicide rates among currently and previously
deployed E1 and E2 (junior enlisted) soldiers are among the
highest listed in Table 2. Suicide rates are also consistently
elevated among soldiers who were demoted within the prior
2 years across all deployment categories. Suicide risk for sol-
diers serving under a current stop loss order does not differ
consistently from that for other soldiers. However, the small
number of never-deployed soldiers who previously served
under a stop loss order, a group that by definition includes
only soldiers who chose to reenlist after having been
released from a stop loss order, have significantly elevated
suicide risk. Finally, suicide risk is generally inversely
related to length of Army service, with particularly high risk
among currently and previously deployed soldiers in their
first 2 years of service.

Correlates of accident death are similar to those for sui-
cide death (Table 3). General patterns differ for suicide and ac-
cident deaths mainly with respect to the AFQT, where there
is no consistent pattern in accident death risk across catego-
ries, and for soldiers currently serving under a stop loss or-
der, which is associated with significantly elevated risk of ac-
cident death. The high risk of accident death among warrant
officers during deployment is likely because of hazards asso-
ciated with their duty assignments (eg, helicopter pilots).

Compositional Effects
Although levels of almost all predictors listed in Table 2 vary
significantly across calendar time during the study period,
there were no significant interactions between these predic-
tors and calendar time in predicting suicide. (Detailed
results are available on request from the corresponding
author.) Multivariate analyses evaluated whether composi-
tional changes in predictors (eg, the increasing proportions
of soldiers having accession waivers) helped explain the ris-
ing Army suicide rate (Table 4). Because no corresponding
trend was found in accident mortality during this period, we
did not conduct simulations for that outcome. The first rows
in Table 4 list the actual suicide rates and the numbers of
suicides in 2004-2005, 2006-2007, and 2008-2009. The
remainder of the table lists predicted suicide rates and the
numbers in 2006-2007 and 2008-2009 under the assumption
of compositional consistency with 2004-2005. The results
show that only 11% of the increase in suicide rates between
2004-2005 and 2006-2007 and 10% of the increase between
2004-2005 and 2008-2009 can be attributable to increases in
accession waivers or other compositional changes in the pre-
dictors considered herein.

Discussion

To our knowledge, this is the first report of suicide trends by
deployment category during a period when the Army suicide
rate increased above the civilian rate. While we found suicide
risk to be highest during deployment, the rise in the suicide
rate was found not only among the currently and previously
deployed but also among the never deployed. We also found
suicide risk to be significantly associated with a number of
sociodemographic characteristics and Army experiences.
Some of these associations replicate prior findings among
military servicemembers such as the increased risk associ-
ated with being a man, white race/ethnicity, and junior en-
listed rank.4,9,12-14 Other associations reported herein are new,
including the disproportionate increase in suicide risk among
deployed women soldiers, soldiers demoted in the past 2 years,
and soldiers without either a high school diploma or general
equivalency diploma. These associations merit additional
study. Contrary to expectations, we found no consistent as-
sociations of either stop loss orders or accession waivers
with suicide. The absence of an association of accession waiv-
ers with suicide is especially striking given that other re-
search has shown that soldiers with accession waivers have
elevated rates of a number of adverse behavioral outcomes
(positive alcohol or drug test results and behavioral miscon-
duct separations).9

There is only one result reported herein that would ap-
pear to differ from previous studies: our finding of elevated
suicide risk among currently and previously deployed sol-
diers differs from the finding of no association between de-
ployment history and suicide in a recent report from the Mil-
lennium Cohort Study (MCS).15 However, two differences
between the MCS and HADS designs might account for this dis-
crepancy in the results. First, the MCS is a study of all mili-
tary services, while the HADS focuses on the Army. The fail-
ure to find an association between deployment history and
suicide in the MCS was reported only for the total sample. This
means that an association might have existed in the Army sub-
sample, which was underpowered for separate analysis. Sec-
ond, the MCS is based on a survey sample with a low re-
sponse rate. No data were presented in the MCS report to show
that the suicide rate in the sample was the same as in the popu-
lation. This is an important limitation of the MCS report be-
cause the possibility of bias in this critical outcome variable
is plausible based on prior research showing that people with
emotional problems have low rates of participation in
surveys.16,17 The HADS has no such limitation, in compari-
son, because it is based on population data rather than on sur-
vey data.

We found that temporal patterns in accident mortality dif-
fered from those for suicide but that the individual-level so-
ciodemographic and Army career predictors of accident death
and suicide death were generally similar. This may seem sur-
prising because accident typically connotes exogenous fac-
tors. However, the similar findings raise the possibility of some
common etiology. This possibility is being investigated in on-
going Army STARRS analyses.
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Table 3. Bivariate Predictors of Accident Deaths Among Regular Army Soldiers, 2004-2009

Predictor
Regular
Army, %

Accident Deaths
per 100 000
Person-Years

Accident Deaths
per 100 000 Person-Years
by Deployment Category

Never No. Current No. Previous No.
Total … 43.2 37.9 468 47.0 328 46.5 535

Sex

Women 14.0 15.0a 18.5a 44 11.7a 8 10.3a 13

Men 86.0 47.8 42.6 424 50.8 320 41.1 422b

Age, y

17-20 12.5 58.4a 48.5a 139 75.9a 52 112.5a 34c

21-24 26.6 60.2 54.9 184 52.6 116 73.5 194d

25-29 22.9 43.7 33.2 72 50.8 91 47.0 146d

30-44 34.5 25.8 17.5 61 31.6 68 29.2 146d

≥45 3.5 26.2 26.2 12 6.8 1 32.5 15

Marital status

Married 57.1 34.3a 26.9a 157 38.9a 156 37.5a 291c

Unmarried with
dependents

7.1 43.5 30.2 27 50.1 21 54.1 47b

Unmarried without
dependents

35.8 57.2 50.6 284 59.0 151 68.4 197d

Race/Ethnicity
(Not Mutually Exclusive)
White

No 30.1 33.2a 30.4e 109 31.9a 64 36.7a 135

Yes 69.9 47.5 41.0 359 53.0 264 51.1 400c

Black

No 78.3 45.1e 39.8f 386 50.7e 282 47.3 420d

Yes 21.7 36.3 31.2 82 32.2 46 43.5 115b

Native American

No 99.0 43.0 37.8 461 46.7 323 46.3 528d

Yes 1.0 62.0 54.7 7 73.2 5 63.6 7

Asian/Pacific

No 95.6 43.9e 38.5 453 47.7 319 47.4f 523c

Yes 4.4 26.7 26.2 15 30.3 9 25.1 12

Hispanic

No 89.4 43.7 38.6 427 46.2 286 47.7 492d

Yes 10.6 38.7 32.4 41 52.6 42 36.0 43

Religion

Christian

Catholic 20.2 38.8e 30.7 73 53.8 76 37.9e 93d

Baptist 18.2 42.4 40.5 85 40.6 49 45.1 104

Other Protestant 16.8 40.2 34.4 71 47.1 54 42.2 83

Other Christian 17.7 47.2 43.0 103 43.8 56 55.1 99

Other religion 1.9 16.7 19.1 5 15.7 2 14.4 3

No religion 20.6 47.7 44.0 110 46.4 69 52.6 124

Religion unknown 4.5 51.5 32.5 21 67.1 22 68.3 29b

Education

<High school 1.7 62.5a 26.4a 7 105.3a 12 94.2 14d

High school diploma
or GED

65.5 47.5 42.3 325 51.2 248 50.3 386b

Some college 5.2 34.9 29.0 18 32.9 10 41.1 28

College graduate, masters,
or PhD

19.1 18.8 14.0 35 29.4 32 19.1 44d

Alternative educational
certificate

8.4 66.4 65.8 83 40.9 26 90.8 63d

(continued)
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Table 3. Bivariate Predictors of Accident Deaths Among Regular Army Soldiers, 2004-2009 (continued)

Predictor
Regular
Army, %

Accident Deaths
per 100 000
Person-Years

Accident Deaths
per 100 000 Person-Years
by Deployment Category

Never No. Current No. Previous No.
AFQT Category

I 4.3 34.3 31.3 20 25.6 7 45.3 18d

II 27.2 45.7 37.5 134 52.6 100 51.3 150b

IIIA 22.4 48.4 44.9 122 40.0 65 57.3 148b

IIIB 26.1 48.3 44.1 136 53.5 104 49.4 149

IV/V 2.8 37.1 49.2 16 28.6 6 30.5 10

Missing 0.8 67.0 71.1 6 34.7 2 82.8 8

Officer (no AFQT) 16.4 25.7 17.8 34 45.1 44 24.0 52c

Army Experiences

Accession waiver

No 57.6 53.5a 47.0a 350 52.8e 233 62.1a 367c

Yes 5.3 49.1 43.9 39 46.9 17 63.5 24

Missing waiver data 37.1 26.3 19.7 79 35.3 78 27.5 144c

Current rank

E1-E2 10.4 71.7a 65.3a 186 74.3a 17 225.4a 26c

E3 11.9 55.2 46.3 111 64.6 60 91.3 32c

E4 23.2 53.3 33.9 73 49.9 107 70.7 201c

E5-E9 38.2 33.0 21.2 64 37.0 100 37.1 224c

Warrant officer 2.6 72.1 53.1 11 130.9 23 57.0 24d

Commissioned officer 13.8 16.9 13.5 23 26.3 21 16.0 28

History of demotions in past
2 y

No 95.3 40.5a 36.0a 425 44.3a 292 42.9a 472d

Yes 4.7 98.1 78.9 43 91.1 36 124.3 63

Stop loss orders

Never 89.5 42.6e 37.8 455 47.5 270 45.6e 451d

Currently 4.2 62.0 54.5 10 51.1 36 84.2 34

Previously 6.3 38.6 22.8 3 37.1 22 41.0 50

Length of Army service, y

≤1 6.7 21.4a 21.5a 44 0.0f 0 NA 0

2 6.4 61.3 61.5 110 56.7 10 100.0 1

3 12.0 61.4 59.9 135 56.3 63 88.2 30

4 11.1 63.0 53.5 60 53.3 60 81.4 96d

5 16.1 50.4 30.8 33 52.8 77 57.6 141d

6-10 19.9 42.3 25.4 33 47.8 72 46.4 154d

11-19 22.1 25.7 21.0 43 30.5 41 26.6 91d

≥20 5.7 21.2 14.3 10 20.0 5 27.7 22

Deployment category

Never 40.0 37.9e NA NA NA NA NA NA

Currently 22.6 47.0 NA NA NA NA NA NA

Previously 37.3 46.5 NA NA NA NA NA NA

No.g NA 1331 NA NA 328 535 NA

Abbreviations: AFQT, Armed Forces Qualification Test; NA, not applicable; GED,
general equivalency diploma.
a Accident death rate differs significantly by deployment category for given

value of characteristic (P � .001, χ2 test).
b Significant difference in the association between the characteristic and

accident death rate across the 3 deployment categories at the .05 level
(2-sided test).

c Significant difference in the association between the characteristic and
accident death rate across the 3 deployment categories at the .001 level
(2-sided test).

d Significant difference in the association between the characteristic and
accident death rate across the 3 deployment categories at the .01 level
(2-sided test).

e Accident death rate differs significantly by deployment category for given
value of characteristic (P � .01, χ2 test).

f Accident death rate differs significantly by deployment category for given
value of characteristic (P � .05, χ2 test).

g The reported numbers are the numbers of accident deaths among Regular
Army soldiers, 2004-2009.
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While variation across individuals in sociodemographics
and Army experiences helped explain overall suicide risk be-
tween 2004 and 2009, compositional changes in these predic-
tors and in accession waivers over time explained little of the
rise in Army suicides. However, the exploratory models re-
ported herein were limited in the scope and granularity of the
domains of risk and resilience that they included. As a result,
we plan to expand the set of predictors considerably in future
analyses as additional types of data become available. We will
be particularly interested in information on mental and physi-
cal health care treatment data obtained from the Military Health
System.

The present study was limited not only in working with
an incomplete set of the administrative systems that will even-
tually be included in the HADS but also in excluding acti-
vated US Army National Guard (USARNG) and US Army Re-
serve (USAR) soldiers. This was necessary because the military
data systems feeding the HADS contain data only for USARNG
and USAR soldiers related to their periods of active duty mili-
tary service. The HADS consequently contains virtually no data
about risk and resilience factors related to the civilian life ex-
periences of USARNG and USAR soldiers. However, the Army
and Department of Defense have initiatives under way to ex-
pand the scope of data available on USARNG and USAR sol-
diers. A final noteworthy limitation is that the analyses re-
ported herein were all based on bivariate associations involving
rather coarse measures (eg, a simple 3-category measure of de-
ployment history rather than more fine-grained measures that
distinguish the number of deployments, recency of deploy-

ments, and time between deployments). This was done to pro-
vide preliminary data on overall associations of potentially im-
portant variables before attempting to adjust for associations
among predictors and for variation in associations of some pre-
dictors with suicide as a function of other predictors. Future
HADS analyses will investigate multivariate associations and
will consider much more fine-grained variables.

Conclusions
Despite these limitations, the results reported herein provide
useful preliminary information about patterns and basic so-
ciodemographic and Army experience predictors of Army sui-
cides in the years leading up to the initiation of the Army
STARRS. The results debunk several hypotheses that previ-
ously were considered plausible about the effects of waivers,
stop loss orders, and compositional changes in the character-
istics of soldiers in accounting for the suicide trend observed
during the study. They demonstrate clearly the existence of
important sociodemographic and Army career correlates of sui-
cide risk, some of them not previously documented, that re-
mained stable in their associations with suicide during this pe-
riod, despite the rising suicide rate over the first decade of the
new millennium. These results set the stage for more in-
depth analyses aimed at helping the Army target both high-
risk soldiers and high-risk situations, as well as at develop-
ing, implementing, and evaluating preventive interventions to
reverse the rising Army suicide rate.
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