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The rate of suicide among those serving in the
military has been an increasing focus of con-
cern for the respective Military Departments,
Members of Congress, and Department of
Defense (DoD) senior leadership. This has
been of special concern for the US Army
because their rate of completed suicides has
markedly increased since 2006.1 There has
been a concerted effort by each Military De-
partment to implement suicide prevention
initiatives, especially those targeting early
identification of manifest risk factors that may
indicate a need for treatment. Self-recognition
of indicators of distress and a willingness to
seek help have also been emphasized. The Air
Force Suicide Prevention program is an ex-
ample. Initiated in the late 1990s, it is now
listed as a best practice by the Centers for
Disease Control.2

This study was initiated by the Secretary
of the Army to examine potential risk factors
associated with completed suicides. The goal
was to determine what caused the marked
increase in the rate of suicides in the Army
between 2005 and 2007. The initial study
population included the Marine Corp as
a comparison population for the active duty
Army. At the request of the Office of the
Assistant Secretary of Defense for Health Af-
fairs and the DoD Suicide Prevention and Risk
Reduction Committee (SPARRC), the original
study was expanded to include active duty Air
Force and Navy personnel.

Before 2008, risk factor analyses for DoD
completed suicides were performed for rela-
tively small populations, primarily at the Mili-
tary Department level using service-unique
databases. Each department used a different
data collection tool and information system.
This made it extremely difficult to electroni-
cally merge the data for comparison or aggre-
gate reporting. Available department level data
were also subject to the statistical limitations
that were associated with smaller populations
and relatively rare events.

This study was the first to combine DoD
standardized suicide data, DoD-wide person-
nel data including deployments and marital
status, and DoD-wide medical data with di-
agnoses and medical treatments. The goal of
this study was to use all available quantitative
data to investigate a wide range of potential
risk factors that might be associated with
suicides and the increase of suicides among
active duty military personnel.

METHODS

This was a cross-sectional study that in-
cluded all individuals on active duty in the
US military at any time during the years 2005
or 2007. The study sample size was 2 064 000
control and 183 case individuals in 2005 and
1 981 587 control and 223 case individuals in
2007.

Analysis

The study used a case---control analysis. The
analysis was performed using Stata Statistical
software (version SE 10; Stata Corp LP, College

Station, Texas) and SAS software (version 9.1;
SAS Institute Inc., Cary, North Carolina). For
2007, all study variables other than deploy-
ments and suicides were based on events that
occurred between January 1, 2006, and De-
cember 31, 2007. Similarly, events for the
2005 cohort were included if they occurred
between January 1, 2004, and 31 December
31, 2005. Deployments and deployed time
in Operation Enduring Freedom or Operation
Iraqi Freedom (OEF/OIF) were counted be-
ginning on September 11, 2001 and ending
December 31, 2005, and December 31, 2007,
for the 2005 and 2007 cohorts, respectively.

Because this study included the entire pop-
ulation for each military service rather than
samples, there were no inferences to be made
from a sample to the underlying population.
Accordingly, statistical measures such as P
values and confidence intervals had no inter-
pretation and were not reported. Odds ratios
(ORs) and population attributable fractions
(PAFs)3 were used as effect measures. The for-
mula used for PAF was PAF= pd((RR–1)/RR),
where pd = the proportion of cases exposed
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to the risk factor, and RR was an estimate of the
relative risk.

In the absence of reported P values, the reader
must interpret the importance, or clinical sig-
nificance, of these study results. This is no less the
case when P values are reported because sta-
tistical significance often offers only limited insight
into the clinical significance of study results.

ORs greater than 1.0 and PAFs greater than
0 suggested an increase in risk. In this study,
we considered ORs of 1.5 and above to be
meaningful.

Logistic regressions were limited to 3 in-
dependent variables because of the statistically
small number of cases. The variables included
were: any mental health diagnosis, number of
deployments to OEF/OIF, and selective sero-
tonin reuptake inhibitor (SSRI) prescriptions.
These were chosen as the variables of greatest
interest based on the univariate results.

Variables

The variable “mental health diagnosis” in-
cluded all International Classification of Dis-
ease-9th Revision-Clinical Modification (ICD-9-
CM) diagnosis codes in the Mental Disorders
range of 290---319,4 as well as suicide ideation
and previous suicide attempts. Traumatic brain
injury (TBI) diagnoses and tobacco dependency
were excluded.

The variable “mental health visit” included
all appointment encounters with a psychiatrist,
psychologist, psychiatric nurse practitioner, or
social worker who provided mental health ser-
vices within the Military Healthcare System.
Because this variable included some encounters
that were for administrative purposes, screen-
ings, or psychoeducational prevention activi-
ties and were coded using V-codes, it modestly
overestimated the number of mental health visits
that were related to possible mental health is-
sues. V-codes are ICD-9 codes used to record
factors influencing health or contact with health
services other than diseases or injuries.5

The drug classes included in this study
(based on the 5-digit generic code number)6

were: mental health prescriptions, SSRI pre-
scriptions, and sleep prescriptions.

RESULTS

The suicide rate increased for all services
between 2005 and 2007. The increase was

greatest for the Regular Army and National
Guard. The rate decreased for the Army Re-
serve based on a very small number of case
individuals, as shown in Table 1.

Demographics

Tables 2 to 5 contain the study demographics
and univariate findings for each service. In
2005, the mean year of birth for the active
duty population ranged from 1975.2 to 1979.6.
In 2007, the range was 1976.3 to 1981.7. In
2005, the percentage of the active duty popu-
lation that was male ranged from 80.3 to 93.9.
For 2007, the range was 79.9 to 93.8. In 2005,
35.7% of Marines and 52.8% of Air Force
personnel had children. In 2007, the corre-
sponding percentages were 29.6% and 47.6%,
respectively. Similarly, 42.5% of Marines and
60.5% of Air Force personnel were married in
2007 compared with 42.8% and 60.1%, re-
spectively, in 2007. Of the active duty Army,
36.3% were members of the Reserves and Na-
tional Guard in 2005 compared with 6.7%
for the Navy. In 2007, 32% of the active duty
Army were Reserve or Guard personnel.

Suicide Risk

A mental health diagnosis was a very strong
suicide risk factor, as seen in Tables 2 to 5 (also
see Table A, available as a supplement to the
online version of this article at http://www.ajph.
org). Mental health visits, SSRIs, and sleep pre-
scriptions also showed consistent associations,
as did reduction in rank and separation or di-
vorce. Deployments to OEF/OIF were associ-
ated with elevated ORs for all services in the
2007 population and for the Army in 2005.

The Marines tended to demonstrate weaker
associations in many risk factors than were seen
in the other services, including the effects of
deployments.

Deployments

Through 2007, the Army had the highest
percentage of active duty personnel with any
deployments to OEF/OIF, followed by the
Marines, Navy, and Air Force, as shown in
Tables 2 to 5.

Table B (available as a supplement to the
online version of this article at http://www.
ajph.org) shows that 1 or more OEF/OIF de-
ployments was associated with an increased
risk of suicide for all services in 2007. In some
cases, those with more than 1 deployment
had a somewhat smaller increase in ORs. In
2005, deployments to OEF/OIF were only
associated with elevated ORs for the 3 Army
components (Regular Army, Army Reserve, or
National Guard).

Between 2005 and 2007, the percentage
of the study population with positive findings
for either mental health visits, prescriptions, or,
mental health diagnoses increased across all
services, as shown in Table A. In 2007, ap-
proximately 61% of suicides in the Regular
Army, 57% in the Air Force, 46% in the Navy,
and 18% in the Marines had 1 or more of these
findings. These exposures were a consistent
risk factor. However, there was no association
between the number of deployments through
2007 and the prevalence of a mental health
diagnosis, as shown in Table C (available as
a supplement to the online version of this
article at http://www.ajph.org).

TABLE 1—Suicide Rates Among Active Duty Personnel, by Calendar Year: 2005 and 2007

2005 2007

Population,a No. Suicide Rateb Population,a No. Suicide Rateb % Change

Army 916 411 11.56 875 621 16.37 41.56

Regular Army 583 617 12.43 595 496 17.87 43.71

National Guard 217 892 10.62 181 857 15.80 48.76

Army Reserve 114 907 7.08 98 268 4.78 –32.47

Marines 244 905 14.00 244 829 16.50 17.87

Navy 432 764 9.38 416 920 10.71 14.20

Air Force 470 103 9.27 444 440 9.83 6.03

aIncludes those who were on active duty at any time during the year.
bRates are per 100 000 person-years of active duty
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TABLE 2—Demographics and Odds Ratios for Suicide for the Army (Including Army Reserve and National Guard): 2005 and 2007

2005 Army 2007 Army

Not a Suicide (n = 916 329), % Suicides (n = 82), % OR Not a Suicide (n = 875 507), % Suicides (n = 114), % OR

Mean year of birth 1975.2 1976.6 . . . 1977.4 1978.3 . . .

Gender (male) 85.20 96.34 4.57 85.06 96.49 4.83

Race

White 69.17 73.17 1.00 70.80 81.58 1.00

Asian 5.11 2.44 0.45 5.31 2.63 0.43

Black 19.99 21.95 1.04 19.09 11.40 0.52

American Indian 0.84 1.22 1.38 0.90 0.88 0.85

Other 4.13 1.22 0.28 3.15 3.51 0.97

Unknown 0.76 0 . . . 0.75 0 . . .

Any children 51.10 48.78 0.91 46.68 48.25 1.06

Member category

Regular 63.68 76.83 1.00 68.01 82.46 1.00

National Guard 23.78 17.07 0.60 20.77 14.91 0.59

Reserve 12.54 6.10 0.40 11.22 2.63 0.19

Marital status

Divorced 6.03 10.98 1.00 6.34 2.63 1.00

Married 54.68 53.66 0.54 54.96 58.77 2.57

Single 39.01 35.37 0.50 38.55 38.60 2.41

Other 0.27 0 . . . 0.15 0 . . .

Marital change

Stay single 37.96 35.37 1.00 38.13 38.60 1.00

Stay married 43.93 41.46 1.01 44.14 42.11 0.94

Got married 10.57 12.20 1.24 10.75 16.67 1.53

Separated/divorced 2.83 6.10 2.31 2.65 1.75 0.65

Other 4.71 4.88 1.11 4.32 0.88 0.20

Rank

Enlisted 85.28 91.46 1.00 84.78 89.47 1.00

Officer 14.71 8.54 0.54 15.21 10.53 0.66

Rank change

Improvement 42.09 39.02 1.00 40.87 47.37 1.00

Reduction 2.26 2.44 1.14 2.38 5.26 1.91

No change 56.65 58.54 1.09 56.76 47.37 0.72

Mental health visit 19.86 37.80 2.45 25.73 47.37 2.60

Mental health diagnosis 13.50 29.27 2.14 18.20 40.10 3.01

Mental health prescription 17.27 23.17 1.44 20.18 35.09 2.14

TBI DoD 0.91 4.88 5.59 1.42 7.89 5.94

TBI AMSA 1.65 6.10 3.88 2.31 12.28 5.92

PTSD diagnosis 1.33 2.44 1.86 2.31 9.65 4.51

Depression diagnosis 5.90 15.85 3.01 7.14 21.05 3.47

Substance misuse diagnosis 9.95 24.39 2.92 17.37 26.32 1.70

Suicide attempt 0.15 2.44 17.13 0.23 7.89 37.21

Ideation diagnosis 0.52 3.66 1.47 0.82 7.02 9.14

STD diagnosis 1.93 3.66 1.93 1.92 2.63 1.38

SSRI prescription 8.21 17.07 2.30 9.61 24.56 3.06

Sleep prescription 4.97 6.10 1.24 7.22 17.54 2.74

No. of deployments to OEF/OIF

0 45.94 31.71 1.00 43.88 27.19 1.00

1 40.27 51.22 1.84 35.07 51.75 2.38

‡ 2 13.79 17.07 1.79 21.05 21.05 1.61

Note. AMSA = Army Medical Surveillance Activity; DoD = Department of Defense; OEF/OIF = Operation Enduring Freedom/Operation Iraqi Freedom; OR = odds ratio; PTSD = posttraumatic stress
disorder; SSRI = selective serotonin reuptake inhibitor; STD = sexually transmitted disease; TBI = traumatic brain injury.
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TABLE 3—Demographics and Odds Ratios for Suicide for the Marines: Suicide Incidence and Risk Factors in an Active

Duty United States Military Population, 2005 and 2007

2005 Marines 2007 Marines

Not a Suicide (n = 244 877), % Suicide (n = 28), % OR Not a Suicide (n = 244 796), % Suicide (n = 33), % OR

Mean year of birth 1979.65 1980.14 . . . 1981.7 1983.2 . . .

Gender (male) 93.95 100 . . . 93.77 100 . . .

Race

White 79.86 96.43 1.00 82.17 93.94 1.00

Asian 3.09 0 . . . 3.10 3.03 0.85

Black 11.60 3.57 0.25 10.65 3.03 0.25

Other 2.96 0 . . . 1.92 0 . . .

Any children 35.70 32.14 0.85 29.62 24.24 0.64

Member category

Regular 86.62 89.29 1.00 89.13 100.00 . . .

National Guard 0.04 0.00 . . . 0.00 0.00 . . .

Reserve 13.34 10.71 0.78 10.87 0.00 . . .

Marital status

Divorced 3.24 3.57 1.00 3.39 3.03 1.00

Married 42.48 46.43 0.99 42.76 42.42 1.11

Single 53.97 50.00 0.84 53.69 54.55 1.14

Other 0.32 0 . . . 0.16 3.03 . . .

Marital change

Stay single 52.86 50.00 1.00 53.40 54.55 1.00

Stay married 29.39 21.43 0.77 29.33 27.27 0.91

Got married 12.86 25.00 2.05 13.36 15.15 1.11

Separated/divorced 2.23 0 . . . 1.92 3.03 1.55

Other 2.66 3.57 1.42 2.00 0 . . .

Rank

Enlisted 90.45 96.43 1.00 88.84 100 . . .

Officer 9.53 3.57 11.16 0 . . .

Rank change

Improvement 55.46 42.86 1.00 57.01 72.73 1.00

Reduction 3.56 17.86 6.49 3.15 6.06 1.51

No change 40.99 39.29 1.24 39.84 21.21 0.42

Mental health visit 8.24 17.86 2.42 9.25 9.09 0.98

Mental health diagnosis 9.23 25.00 1.99 11.04 13.33 1.24

Mental health prescription 11.49 17.86 1.67 10.23 9.09 0.68

TBI DoD 1.18 7.14 6.43 1.34 15.15 13.10

TBI AMSA 2.21 14.29 7.39 2.53 18.18 8.57

PTSD diagnosis 0.97 0 . . . 1.63 0 —

Depression diagnosis 3.52 7.14 2.11 3.94 3.03 0.76

Substance misuse diagnosis 6.13 21.43 4.17 8.41 18.18 2.42

Suicide attempt 0.14 7.14 53.28 0.16 12.12 84.27

Ideation diagnosis 0.56 3.57 6.57 0.70 3.03 4.43

STD diagnosis 1.25 3.57 2.94 1.26 3.03 2.45

SSRI prescription 5.05 14.29 3.14 5.92 0 . . .

Sleep prescription 2.83 7.14 2.64 4.03 3.03 0.74

No. of deployments to OEF/OIF

0 51.36 60.71 1.00 47.73 42.42 1.00

1 32.16 28.57 0.75 30.02 33.33 1.25

‡ 2 16.48 10.71 0.55 22.25 24.24 1.23

Note. AMSA = Army Medical Surveillance Activity; DOD = Department of Defense; OEF/OIF = Operation Enduring Freedom/Operation Iraqi Freedom; OR = odds ratio; PTSD = posttraumatic stress
disorder; SSRI = selective serotonin reuptake inhibitor; STD = sexually transmitted disease; TBI = traumatic brain injury.
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TABLE 4—Demographics and Odds Ratios for Suicide for the Air Force: 2005 and 2007

2005 Air Force 2007 Air Force

Not a Suicide (n = 470 066), % Suicide (n = 37), % OR Not a Suicide (n = 444 403), % Suicide (n = 37), % OR

Mean year of birth 1974.22 1974.76 — 1976.25 1976.81 . . .

Gender (male) 80.26 89.19 2.03 79.94 100.00 . . .

Race

White 77.52 83.78 1.00 77.09 72.97 1.00

Asian 3.03 2.70 0.82 3.43 2.70 0.83

Black 14.70 13.51 0.85 14.46 16.22 1.18

American Indian 0.64 0 . . . 0.68 2.70 4.17

Other 3.43 0 . . . 3.61 5.41 1.58

Unknown 0.69 0 . . . 0.71 0 . . .

Any children 52.77 51.35 0.95 47.60 51.35 1.16

Member category

Regular 83.60 82.86 1.00 83.61 91.89 1.00

National Guard 10.70 5.71 0.54 10.86 2.70 0.23

Reserve 5.71 11.43 2.02 5.53 5.41 0.89

Marital status

Divorced 7.24 13.51 1.00 7.44 8.11 1.00

Married 60.51 51.35 0.45 60.06 59.46 0.91

Single 31.78 35.14 0.59 32.13 32.43 0.93

Other 0.47 0 0.37 0

Marital change

Stay single 30.90 32.43 1.00 31.79 32.43 1.00

Stay married 50.27 45.95 0.87 50.37 54.05 1.05

Got married 9.94 5.41 0.52 9.55 5.41 0.55

Separated/divorced 3.27 10.81 3.15 3.02 8.11 1.51

Other 5.62 5.41 0.92 5.27

Rank

Enlisted 80.66 91.89 1.00 80.50 83.78 1.00

Officer 19.34 8.11 0.37 19.49 16.22 0.80

Rank change

Improvement 43.16 24.32 1.00 41.22 29.73 1.00

Reduction 1.24 13.51 19.39 1.20 2.70 3.13

No change 55.60 62.16 1.98 57.58 67.57 1.63

Mental health visit 20.58 45.95 3.28 23.46 48.65 3.09

Mental health diagnosis 12.97 48.57 2.53 14.44 37.10 3.49

Mental health prescription 20.26 48.65 3.73 23.44 35.14 1.77

TBI DoD 0.72 2.70 3.85 0.68 13.51 22.86

TBI AMSA 1.37 2.70 2.00 1.41 13.51 10.90

PTSD diagnosis 0.37 2.70 7.40 0.54 5.41 10.57

Depression diagnosis 5.70 21.62 4.56 5.63 29.73 7.10

Substance misuse diagnosis 10.22 32.43 4.22 13.39 35.14 3.50

Suicide attempt 0.06 2.70 47.98 0.08 13.51 184.52

Ideation diagnosis 0.36 5.41 15.75 0.39 10.81 31.29

STD diagnosis 1.95 2.70 1.40 1.99 2.70 1.37

SSRI prescription 8.13 24.32 3.63 7.90 24.32 3.75

Sleep prescription 6.23 18.92 3.51 10.57 24.32 2.72

No. of deployments to OEF/OIF

0 57.81 72.97 1.00 51.43 32.43 1.00

1 25.09 16.22 0.51 25.32 35.14 2.20

‡ 2 17.10 10.81 0.50 23.25 32.43 2.21

Note. AMSA = Army Medical Surveillance Activity; DOD = Department of Defense; OEF/OIF = Operation Enduring Freedom/Operation Iraqi Freedom; OR = odds ratio; PTSD = posttraumatic stress
disorder; SSRI = selective serotonin reuptake inhibitor; STD = sexually transmitted disease; TBI = traumatic brain injury.
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TABLE 5—Demographics and Odds Ratios for Suicide for the Navy: 2005 and 2007

2005 Navy 2007 Navy

Not a Suicide (n = 432 728), % Suicide (n = 36), % OR Not a Suicide (n = 416 881), % Suicide (n = 39), % OR

Mean year of birth 1975.79 1975.75 . . . 1977.67 1977.15 . . .

Gender (male) 85.05 97.22 6.15 84.76 87.18 1.22

Race

White 67.59 75.00 1.00 66.36 76.92 1.00

Asian 5.97 8.33 1.26 6.32 2.56 0.35

Black 19.29 11.11 0.52 18.83 7.69 0.35

American Indian 3.22 5.56 1.56 4.14 7.69 1.60

Other 2.85 0 . . . 3.15 2.56 0.70

Unknown 1.07 0 . . . 1.21 2.56 1.83

Any children 50.00 33.33 0.50 44.15 46.15 1.08

Member category

Regular 93.32 97.22 1.00 91.84 97.44 1.00

National Guard 0 0 . . . 0 0 . . .

Reserve 6.66 2.78 0.40 8.16 2.56 0.30

Marital status

Divorced 3.71 5.56 1.00 3.67 5.13 1.00

Married 55.13 41.67 0.50 54.38 61.54 0.81

Single 40.76 52.78 0.86 41.58 33.33 0.57

Other 0.40 0 . . . 0.37 0 . . .

Marital change

Stay single 38.77 44.44 1.00 39.69 28.21 1.00

Stay married 42.88 36.11 0.73 43.20 51.28 1.67

Got married 12.08 5.56 0.41 11.09 10.26 1.30

Separated/divorced 2.69 8.33 2.70 2.51 7.69 4.31

Other 3.58 5.56 1.36 3.51 2.56 1.03

Rank

Enlisted 85.42 88.89 1.00 84.91 84.62 1.00

Officer 14.58 11.11 0.73 15.04 15.38 1.03

Rank change

Improvement 43.01 36.11 1.00 43.36 33.3 1.00

Reduction 2.30 2.78 1.44 2.12 7.69 4.72

No change 54.69 61.11 1.33 54.52 58.97 1.41

Mental health visit 12.99 16.67 1.34 13.79 33.33 3.13

Mental health diagnosis 11.89 19.44 1.69 12.88 37.25 4.01

Mental health prescription 15.39 19.44 1.33 15.99 25.64 1.81

TBI DoD 0.75 2.78 3.76 0.69 7.69 12.00

TBI AMSA 1.49 13.89 10.65 1.53 12.82 9.47

PTSD diagnosis 0.50 0 . . . 0.72 0 . . .

Depression diagnosis 4.66 2.78 0.59 4.94 20.51 4.96

Substance misuse diagnosis 8.77 22.22 2.97 11.53 25.64 2.65

Suicide attempt 0.12 5.56 48.06 0.13 5.13 41.83

Ideation diagnosis 0.58 2.78 4.93 0.77 10.26 14.78

STD diagnosis 2.17 0 * 1.93 2.56 1.33

SSRI prescription 6.82 8.33 1.24 6.93 15.38 2.44

Sleep prescription 4.18 5.56 1.35 5.24 5.13 0.98

No. of deployments to OEF/OIF

0 44.97 72.22 1.00 51.27 38.46 1.00

1 34.19 16.67 0.44 30.16 28.21 1.25

‡ 2 20.84 11.11 0.70 18.57 33.33 2.39

Note. AMSA = Army Medical Surveillance Activity; DOD = Department of Defense; OEF/OIF = Operation Enduring Freedom/Operation Iraqi Freedom; OR = odds ratio; PTSD = posttraumatic stress
disorder; SSRI = selective serotonin reuptake inhibitor; STD = sexually transmitted disease; TBI = traumatic brain injury.
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Suicide, SSRIs, and Sleep Medications

Of those who completed suicide, 17.5% of
Army and 24% of Air Force personnel had
a history of sleep prescriptions in 2007. More
than 24% of Army and Air Force suicide
completers also had previous SSRI prescrip-
tions, as shown in Tables 2 to 5.

Sleep Medications, SSRIs, and

Deployments

Table D (available as a supplement to the
online version of this article at http://www.
ajph.org) shows that through 2007, the use of
sleep medications increased with the number
of deployments for all services. SSRIs were
more heavily prescribed by the Army than the
other services. An association between pre-
scriptions and deployments was only seen for
the Army and Marines.

Logistic Regression Analysis

After adjustment, mental health diagnosis,
deployments to OEF/OIF, and any SSRI pre-
scriptions all showed a consistent association
with suicide across all services during both
study years, as seen in Table E (available as
a supplement to the online version of this
article at http://www.ajph.org). In 2005, the
association with deployments was strongest for
the Army Reserve and National Guard. SSRIs
were associated with suicide risk in the Regular
Army and the Air Force for both study years,
and in the other services for 1 of the study
years. A history of mental health diagnosis was
also positively associated with suicide across all
services in both study years. The association
was strongest for the Army Reserve, National
Guard, and the Air Force.

DISCUSSION

In univariate analyses, mental health diag-
noses, especially TBI, posttraumatic stress dis-
order (PTSD) and depression, suicidal ideation,
previous suicide attempts, mental health visits,
and mental health prescriptions (especially
SSRIs and sleep prescriptions) had relatively
high ORs across all services. Separation or
divorce also had generally elevated ORs.

The increase in suicide risk associated with
deployments through 2005 was limited to the
Army, especially the National Guard and Army
Reserve. In 2007, all the services experienced

an increase in risk associated with 1 or more
deployments.

In multivariate models, there were consistent
associations between a mental health diagnosis
and suicide across all services during both
study years. Deployments were consistently
associated with suicides in 2007. In 2005, the
association was primarily seen in the Army,
especially the National Guard and Army Re-
serve. An elevated OR was associated with
a history of SSRI prescriptions in 7 of the 10
logistic regression models.

The observed association between SSRIs
and suicide are a concern. Population studies
showed that SSRI use was associated with
fewer suicides in both adolescents and for all
ages of adult veterans.7 In univariate analyses,
SSRI prescriptions were consistently associated
with elevated ORs of suicide. Prescriptions writ-
ten at mobile medical facilities were generally not
available for this study. The actual association
between these drugs and suicide might be higher
than the observed association because differen-
tial misclassification of exposure status would
bias estimates of ORs toward the null.8

Conversely, it was also possible that the
observed association might, in part, be an
artifact if those with more severe mental health
issues were more likely to receive the drugs.
Because data on the severity of mental health
conditions were not available to us, we were
unable to investigate this.

Sleep prescriptions were also a potential
cause for concern. However, this association
must be evaluated in the context of operational
risk management. For example, the Air Force
approves their use for flight crews and support
personnel at noisy bases to assure crew rest,
reduce fatigue, and prevent accidents.

Relationship issues were frequently men-
tioned as major suicide risk factors.9,10 Changes
in marital status were the only relationship vari-
ables available for this study. Separation or
divorce appeared to have a fairly consistent
association with suicide. The strength of associ-
ation was roughly comparable to 1 deployment.
In addition to failed relationships, US military
analyses consistently mentioned financial and
legal problems, as well as substance misuse
(usually alcohol) as significant risk factors.

The strengths of this study included the
careful identification of case individuals
through use of the SPARRC suicide data from

the Office of the Armed Forces Medical Ex-
aminer, voluminous medical data, and detailed
deployment histories.

Limitations

The major study weaknesses centered on the
variables that were not available for analysis.
These included legal and financial problems,
job-related problems other than loss of rank,
personal relationship issues other than separa-
tion or divorce, battle stress, unit relationships,
and relationships with superiors, participation
in suicide prevention training, and the nature of
such training. There were also no data avail-
able on religion and the severity of mental
health diagnoses. Data on medical encounters
and prescriptions in theater at mobile facilities
were incomplete.

The dose and duration of medication taken
(as opposed to prescribed) was unknown, as
were the identities of those who might have
taken these drugs without a prescription. This
study also did not investigate the existence of
potential early adverse effects of SSRI use in
those who died by suicide, including akathisia,
anxiety, and psychomotor activation.11

Although the increasing number of active
duty suicides represents a huge cost in lives
lost, in statistical terms, the numbers were
small, and this made multivariate analyses
difficult. Many of the effect measure estimates
might also be unstable (i.e., with some expo-
sures, 1 additional suicide could have had
a major effect on the outcome measures).

Accordingly, inferences based on the mag-
nitude of the effect measures in this study
should be made with care.3 With a rare, multi-
factorial, pathological outcome (such as suicide),
many of the univariate measures might be sub-
ject to varying levels of confounding. The possi-
ble presence of effect modification could not be
assessed.

The reasons for the lower increase in risk with
2 or more deployments versus 1 deployment
(observed in the Regular Army, National Guard,
and Army Reserve) were unknown, and might
represent the “healthy warrior” effect because of
diminished likelihood of deployment if less fit.12

Individuals might have been better prepared
emotionally for a second deployment. They
might also have received increased training,
increased suicide prevention efforts, or encoun-
tered different stress levels in OEF/OIF.
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The increase in prevalence of depression
associated with multiple deployments that the
Mental Health Advisory Team V9 reported for
the Army was not replicated in these results, and
might be related to the Mental Health Advisory
Team methodology using small convenience
samples of combatants, as well as the absence of
medical data being reported from mobile facili-
ties in OEF/OIF or limited access to care. If this
was the case, it was suggested that the mental
health status of the active duty military (espe-
cially the Army) might be worse than what was
reflected in this study.

The results from this study were generally in
agreement with previous studies on suicide risk
in this population and in other military pop-
ulations. Between 1980 and 1992, active duty
suicide rates were highest for the 17 to 24
years age group, for enlisted personnel, and for
men.13 Military suicide rates have traditionally
been lower than those of the civilian population.
This was demonstrated in the United Kingdom,14

among military recruits,15 in Canada,16 and in the
Army active duty population.1

Suicide rates in the active duty US military
increased during and after the period covered
by this study. The Army reported a rate of
20.2/100 000 in 2008, which was higher than
the civilian rate for the first time since the
Vietnam war.18 The Navy also had an elevated
suicide rate compared with the general popula-
tion.19 By January 2009, more soldiers died from
suicide than from combat.20

An increase in mental illness associated with
the stress and associated activities was also
reported. Canadian military personnel in com-
bat and peacekeeping experienced increases in
PTSD and other mental disorders. A sizable
portion of the mental health outcomes were
attributable to the deployments.21

In a longitudinal study of an Army brigade
combat team during OIF, the unit experienced
a suicide rate of 58 per 100 000 person-years,
based on a very small number of case in-
dividuals. Psychiatric disorders were the sec-
ond most common nonbattle injury.22 A study
of Scottish soldiers in World War II also found
an increase in suicide rates.23

We speculated that the increased risk asso-
ciated with deployments in 2007 compared
with 2005 resulted from the extended dura-
tion of the war and the increasing lengths of
individual deployments for Army and Air

Force personnel. The Army increased deploy-
ment lengths from 12 to 15 months in early
2007, and the Air Force increased them from
4 to 6 months. Marine deployment lengths
remained at 7 months. In addition to increased
levels of stress on the deployed service mem-
ber, lengthened deployments also increased
stress on families and partners, which may have
contributed to failed relationships.

The findings regarding the Marine Corps
were unexpected. They are the service that is
closest to the Army in terms of ground combat
experience. However, their increase in suicide
rates between 2005 and 2007 was much
lower than the increases seen in the Regular
Army, National Guard, or Army Reserve.

Lower percentages of Marines had mental
health visits, mental health diagnoses, or men-
tal health prescriptions in 2005 and 2007. A
higher percentage of Marines were single, and
a much lower percentage had children. A lower
percentage were separated or divorced. They
also had lower increases in suicides associated
with deployments to OEF/OIF. Their deploy-
ments to OEF/OIF were shorter than the
Army’s. In addition, a lower percentage of
Marine suicide completers were deployed in
2007 than those of any other service.

It was not known if any of the observed
differences in suicide trends in the Army and
Marines resulted from self selection, differences
in training or leadership, differences in suicide
prevention programs, unmeasured sources of
stress, or any of the other differences noted in
this study.

Conclusions

Mental health diagnoses, deployments (es-
pecially in 2007), mental health visits, SSRIs
and sleep prescriptions, reduction in rank,
enlisted rank, and separation or divorce were
found to be consistently associated with sui-
cide. Additional research is needed to address
the increasing rates of suicide in the active duty
military population. This should include
a careful evaluation of the effectiveness of
suicide prevention programs and the possible
increase in risk associated with SSRI and other
mental health drugs.

Further studies are also needed to evaluate
the possible impact of shorter deployments,
age, mental health diagnoses, and relationship
problems. The differences between services in

the distribution of suicide risk factors and
suicide rates should also be investigated. If
unique protective factors can be identified in
any of the services, they might be useful for
risk mitigation in the entire active duty pop-
ulation. j
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