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Abstract

Background Understanding mental health predictors of imminent suicide attempt (SA; within 30 days) among
soldiers with depression and no prior suicide ideation (SI) can inform prevention and treatment. The current study
aimed to identify sociodemographic and service-related characteristics and mental disorder predictors associated
with imminent SA among U.S. Army soldiers following first documented major depression diagnosis (MDD) with no
history of SI.

Methods In this case-control study using Army Study to Assess Risk and Resilience in Servicemembers (STARRS)
administrative data, we identified 101,046 active-duty Regular Army enlisted soldiers (2010-2016) with medically-
documented MDD and no prior SI (MDD/No-SI). We examined risk factors for SA within 30 days of first MDD/No-SI
using logistic regression analyses, including socio-demographic/service-related characteristics and psychiatric
diagnoses.

Results The 101,046 soldiers with documented MDD/No-SI were primarily male (78.0%), <29 years old (63.9%),
White (58.1%), high school-educated (74.5%), currently married (62.0%) and <21 when first entering the Army
(56.9%). Among soldiers with MDD/No-Sl, 2,600 (2.6%) subsequently attempted suicide, 16.2% (n=421) within 30
days (rate: 416.6/100,000). Our final multivariable model identified: Soldiers with less than high school education
(x’3=11.21,0R=1.5[95%Cl = 1.2-19]); combat medics (x*,=8.95, OR=1.5[95%Cl=1.1-2.2]); bipolar disorder
(OR=3.1[95%Cl=1.5-6.3]), traumatic stress (i.e.,, acute reaction to stress/not PTSD; OR=2.6[95%C| = 1.4-4.8]), and
“other” diagnosis (e.g., unspecified mental disorder: OR=5.5[95%Cl| =3.8-8.0]) diagnosed same day as MDD; and those
with alcohol use disorder (OR=1.4[95%C|=1.0-1.8]) and somatoform/dissociative disorders (OR=1.7[95%C| = 1.0-
2.8]) diagnosed before MDD were more likely to attempt suicide within 30 days. Currently married soldiers (x*,=6.68,
OR=0.7[95%Cl=0.6-0.9]), those in service 10+ years ()(23 =10.06, OR=0.4[95%Cl=0.2-0.7]), and a sleep disorder
diagnosed same day as MDD (OR=0.3[95%C|=0.1-0.9]) were less likely.
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Conclusions SA risk within 30 days following first MDD is more likely among soldiers with less education, combat
medics, and bipolar disorder, traumatic stress, and “other” disorder the same day as MDD, and alcohol use disorder and
somatoform/dissociative disorders before MDD. These factors identify imminent SA risk and can be indicators for early

intervention.
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Background

The U.S. Army suicide rate increased substantially during
the Iraq and Afghanistan wars, surpassing the age- and
sex-adjusted civilian rate in 2008. Rates of suicidal behav-
ior have since remained elevated [1-4]. Identification of
factors predicting suicide attempt (SA) can improve clini-
cal care for at-risk soldiers, particularly those not report-
ing suicidal ideation (SI) and therefore not identified at
imminent risk. Much epidemiologic research examining
SA risk uses survey data [5—-8]. However, it is specifically
important to consider SA risk in those with medically-
documented psychiatric diagnoses [9], because they have
been detected in the health care system. This informa-
tion is critical for clinicians who, based on knowledge
of patients’ current and past mental health, can identify
at-risk patients who may benefit from early and rapid
intervention.

Major depressive disorder (MDD) has consistently
been associated with suicidal behavior [7, 10, 11]. Health
care records of active-duty soldiers are generally com-
prehensive and capture all visits, offering unique oppor-
tunities to relate MDD to imminent (i.e., within 30 days)
SA risk [12]. Predictors of imminent SA are particularly
important because most individuals diagnosed with
MDD do not attempt suicide [10, 13], and at-risk indi-
viduals may be difficult to identify, especially when SI is
not detected.

Previous research using Army and Department of
Defense (DoD) administrative data found that SAs are
associated with socio-demographic characteristics [14],
Army career characteristics, and psychiatric diagnosis
[8, 15]. However, it is not known whether these factors
distinguish soldiers with documented MDD who make
subsequent SAs. Army studies using survey and admin-
istrative data suggest that transition from ideation to
attempt is often rapid [16, 17], with most SAs occurring
within one year [8, 18]. However, examination of tran-
sition from initial MDD to SA in soldiers without prior
documented SI has not been examined using health care
information.

Individuals with MDD often have comorbid psychiatric
disorders [19]. Identifying co-occurring diagnoses that
increase SA risk can distinguish who will rapidly transi-
tion to SA after initial MDD diagnosis. MDD and comor-
bid anxiety, posttraumatic stress (PTSD), substance, and
personality disorders have been associated with suicide
risk [20, 21]. However, most studies examining SA risk

among depressed individuals focus on lifetime diagnoses
or SA predictors over years, do not identify SA predictors
at time of first depression diagnosis, and do not examine
risk factors for rapid transition to SA particularly among
those without SI.

Using administrative data from the Army Study to
Assess Risk and Resilience in Servicemembers (STARRS)
[22], this study examines imminent SA risk in soldiers
with MDD and no documented SI (same-day or at any
time during service before MDD diagnosis; MDD/No-SI).
We identify the proportion of soldiers with depression
who subsequently attempt suicide, the period of highest
risk following first MDD diagnosis, and then examine
socio-demographic/service-related characteristics and
psychiatric diagnoses predicting SA within 30 days of
MDD diagnosis.

Methods

Sample

The STARRS Historical Administrative Data Study
(HADS) integrates 38 Army and DoD administrative
data systems capturing medically-documented suicidal
events and medical, legal, and personnel information
during military service. The HADS includes individual-
level person-month records for all Regular Army soldiers
between January 1, 2010-December 31, 2016 [23]. Analy-
sis of de-identified data was approved by Institutional
Review Boards of STARRS-collaborating institutions and
all methods were carried out in accordance with relevant
guidelines and regulations.

The HADS contains administrative records for 918,281
Regular enlisted Army soldiers during the study period
(excluding activated Army National Guard/Reserve). The
analytic sample consisted of 101,046 Regular enlisted sol-
diers who were seen by a health care provider in a medi-
cal setting and received their first medically-documented
diagnosis of MDD/no-SI (diagnosed before or same-day
of depression diagnosis).

Measures (Supplement includes full description)

SI and SA Soldiers with MDD/No-SI and those with
SA within 30 days of first MDD were identified. Soldiers
attempting suicide within 30 days of MDD diagnosis
were ‘cases’ and those who did not were ‘controls’ Inci-
dence of subsequent SA within the study period (ie.,
maximum seven years following MDD) was also identi-
fied. Classification used administrative records from: the
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DoDSER [24], a DoD-wide surveillance mechanism, and
ICD-9-CM V62.84 and ICD-10-CM R45.851 codes (SI),
ICD-9-CM E950-E958 (self-inflicted poisoning/injury
with suicidal intent) and ICD-10-CM X71-X83 (inten-
tional self-harm), T36-T65, T71 (where 5th and 6th char-
acters indicate intentional self-harm), and T14.91 (SA)
codes [25] from health care information from military
and civilian treatment facilities, combat operations, and
aeromedical evacuations (Table S1, online: www.starrs-Is.
org/#/list/publications). SI was excluded based on either
having an ICD-9/ICD-10 code or a DoDSER record indi-
cating SI.

Socio-demographic and service-related charac-
teristics Personnel records were used to construct
socio-demographic (gender, current age, race/ethnicity,
education, marital status) and service-related variables
(age at Army entry, time in service, deployment status,
demotion, delayed promotion, and military occupation;
Table S2).

Psychiatric diagnosis Administrative medical records
identified 26 documented psychiatric diagnostic catego-
ries defined by aggregated ICD-9-CM and ICD-10-CM
codes and ICD-9-CM V and ICD-10-CM Z stressors/
adversities and marital problems codes (Table S3). Each
diagnostic category was coded into two time periods:
occurring same-day as first MDD diagnosis and occurring
any time during service before first MDD diagnosis.

Statistical analysis

Analyses were conducted using SAS version 9.4 [26].
Associations of all socio-demographic/service-related
characteristics and psychiatric diagnoses with SA within
30 days of depression diagnosis were examined using
univariable logistic regression. Multivariable logistic
regression analyses were conducted for each psychiat-
ric diagnosis, adjusting for socio-demographics/service-
related characteristics. A final model was conducted
including diagnoses significant in the separate multivari-
able analyses. This model-building approach was based
on purposeful factor selection to identify the most parsi-
monious model including all relevant predictors [26]. The
significance threshold for all analyses was p<.05, with
selected variables for the final model identified by this
criterion [27].

Logistic regression coefficients were exponentiated to
obtain odds ratios (OR) and 95% confidence intervals
(CI). To account for secular trends, logistic regression
equations controlled for calendar month and year. Coef-
ficients of other predictors can consequently be inter-
preted as averaged within-month associations based on
the assumption that other predictors’ effects do not vary
over time. Diagnostic performance of the final model
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using risk prediction was evaluated calculating positive
predictive value (PPV) among the 10% of participants at
highest predicted risk. Population-attributable risk pro-
portion (PARP) [28] was calculated to identify the pro-
portion of observed SAs that would not occur if effects
attributable to specific mental disorders were reduced to
reference level (i.e., from high risk level (top 10%) based
on PPV to medium risk level (middle 30%)), assuming
that model coefficients represent causal effects of the
predictors.

Results

Soldiers with documented MDD/No-SI (n=101,046)
were primarily male (78.0%), <29 years (63.9%), White
(58.1%), high school-educated (74.5%), currently mar-
ried (62.0%), and <21 when first entering Army (56.9%)
(Table 1). Approximately one-third (31.1%) had 5-10
years of service, 60.5% had previously deployed, and
20.5% were assigned to combat arms. The five most com-
mon psychiatric diagnostic categories among soldiers
with MDD/No-SI were: stressors/adversities and mari-
tal problems (46.6% before day of depression diagnosis);
tobacco use disorder (41.7% before depression); anxiety
disorder (41.2% before depression); adjustment disor-
der (25.2% before depression); and dysthymic disorder/
neurasthenia/depression NOS (24.6% before depression))
(Table S4).

Among the soldiers with first documented MDD/
No-SI, 2,600 (2.6%) subsequently attempted suicide (i.e.,
maximum seven years following MDD). Nearly 50%
(n=1287) of SAs occurred within 180 days of MDD diag-
nosis (Fig. 1), with 16.2% (n=421) occurring within the
first 30 days (or 1/3 of those attempting suicide within
180 days). Figure 2 shows the hazard function indicat-
ing highest SA risk in the second month after MDD
(rate:3.2/1,000 soldiers) with incrementally decreasing
risk over time. This rate is >10 times higher than the
annual SA rate previously reported [29]. Examination by
day showed the first day after MDD/No-SI diagnosis with
highest daily risk (67.3/100,000 soldiers).

Socio-demographic and service-related risk factors
In univariable analyses, younger soldiers were more
likely to attempt suicide. Soldiers<21 were over six
times more likely than those 30-34 to attempt suicide
(x*s=163.91, OR=6.1[95%CI=4.0-9.3]) (Table 1). SA was
more likely among soldiers with less than high school
education (X23=34.58, OR=1.6[95%CI=1.3-2.0]), and
less likely if soldiers were Black and Asian (x%,=10.12;
OR=0.8[95%CI=0.6-1.0] and OR=0.4[95%CI=0.2-0.8],
respectively). Gender was not associated with SA risk.
Soldiers who were 25+years when entering the Army
(x>,=17.00, OR=0.6[95%CI=0.4-0.9]), were previ-
ously deployed (x*,=75.42, OR=0.4[95%CI=0.3-0.5]),
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Table 1 Association of socio-demographic and service-related characteristics of active-duty Regular US. Army enlisted soldiers with
documented suicide attempt within 30 days following initial major depression diagnosis and no prior suicidal ideation

Univariable Soldiers with Major Depression Total
and No Prior Suicidal Ideation population
(n=101,046)
Attempted Did not attempt
suicide within suicide within
30 days? 30 days®
(n=421) (n=100,625)
X OR® (95% n % n % %
cl9
Socio-demographic Characteristics
Gender
Male 1.0 - 313 74.3 78,467 780 780
Female 12 (1.0-1.5) 108 257 22,158 220 220
326
Current Age
<21 6.1* (4.0-93) 117 278 10,756 10.7 108
21-24 3.3% (22-49) 161 382 27,759 276 276
25-29 2.1% (14-33) 97 23.0 25,623 255 255
30-34 1.0 - 27 6.4 15,318 152 152
35-39 0.5 (0.3-1.1) 10 24 10,687 106 106
40+ 0.5 (02-10) 9 2.1 10,482 104 104
163.91*
Race/Ethnicity
White 1.0 - 270 64.1 58,389 580 581
Black 0.8* (0.6-1.0) 87 20.7 24,236 24.1 241
Hispanic 09 (0.7-1.2) 50 1.9 12,106 120 120
Asian 04* (02-08) 9 2.1 4,756 4.7 4.7
Other 0.9 (04-23) 5 1.2 1,138 1.1 1.1
10.12*
Education
< High school? 1.6% (1.3-2.0) 93 221 14,188 14.1 14.1
High school 1.0 - 310 73.6 74,951 745 745
Some college 0.3* (02-07) 7 1.7 5328 53 53
>College 04* (02-08) 11 26 6,158 6.1 6.1
34.58%
Marital Status
Never married 10 - 231 549 32,629 324 325
Currently married 0.4* (0.3-05) 177 420 62,428 620 620
Previously married 03*  (02-06) 13 3.1 5,568 55 55
89.34*
Service-related Characteristics
Age at Army entry
<21 12 (09-1.5) 273 64.8 57,183 568 569
21-24 1.0 - 106 252 26,125 300 260
25+ 0.6* (0.4-09) 42 10.0 17,317 172 172
17.00%
Time in Service
1-2 years 2.8% (22-36) 187 444 20433 203 204
3-4 years 1.4% (1.1-19 117 278 25,083 249 249
5-10 years 1.0 - 101 24.0 31,372 312 311
>10 years 0.2* (0.1-04) 16 38 23,737 236 235
149.43*
Deployment Status
Never 1.0 - 219 520 33,412 332 333
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Total
population

Univariable Soldiers with Major Depression

and No Prior Suicidal Ideation

(n=101,046)

Attempted Did not attempt
suicide within suicide within
30 days? 30 days®
(n=421) (n=100,625)
X OR® (95% n % n % %
CI9)
Current 0.9 (06-12) 36 8.6 6,204 6.2 6.2
Previous 0.4* (0.3-0.5) 166 394 61,009 606 605
75.42%
Demotion
Past year 1.5% (1.1-2.2) 33 78 57225 52 52
Before past year 0.9 (06-1.3) 37 8.8 9,859 9.8 9.8
Never demoted 1.0 - 351 834 85,541 850 850
5.99*
Delayed Promotion
On Schedule 1.0 - 160 380 16,404 16.3 16.4
Late: </=2 months 0.5 (02-14) 4 0.9 820 0.8 0.8
Late: > 2 months 0.6* (04-09) 37 8.8 5,970 59 59
Not relevant due to rank® 0.3* (0.2-04) 220 523 77,431 770 768
141.23*
Military Occupational Specialty (MOS)
Combat Arms' 1.5 (12-18) 112 266 20,561 204 205
Combat Medics 1.5% (1.1-2.1) 35 83 6,288 6.2 6.3
Other MOS 1.0 - 274 65.1 73,776 733 733
14.17%

2Soldiers with first-time documented major depression and no prior suicidal ideation who subsequently attempted suicide within the next 30 days of recorded

major depression

bSoldiers with first-time documented major depression and no prior suicidal ideation who did not subsequently attempt suicide within the next 30 days

“OR = 0dds ratio; CI=Confidence interval

d< High School includes: General Educational Development credential (GED), home study diploma, occupational program certificate, correspondence school
diploma, high school certificate of attendance, adult education diploma, and other non-traditional high school credentials

€Soldiers above the rank of E4 are not promoted on a set schedule
fCombat Arms includes Combat Arms and Special Forces soldiers
*p<.05

Cumulative Suicide Attempts Among Soldiers With Major
Depression and No Prior Suicidal Ideation
60

40

Cumulative Percent

20
10
Days hetween First Documented Major Depression Diagnosis and Suicide Attempt

Fig. 1 Cumulative percent of suicide attempts across days since first doc-
umented major depression diagnosis

Risk of Suicide Attempt Among Soldiers With Major Depression and
No Prior Suicidal Ideation: 2010- 2016
50
45
4.0

35

3.0

Monthly Rates Per 1,000 Soldiers
¥

1 2 3 4 5 6 7 8 9 10 11 12

Time From First Depression Dx to Suicide Attempt (Months)

Fig. 2 Risk of suicide attempt among Regular Army-enlisted soldiers fol-
lowing first documented major depression diagnosis
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and were promoted 2+months late (x*3=141.23,
OR=0.6[95%CI=0.4-0.9]) were less likely to
attempt suicide. Soldiers with fewer years of service
(x’3=149.43, 1-2 vyears: OR=28[95%CI=2.2-3.6];
3-4 years: OR=1.4[95%CI=1.1-1.9]), were demoted
in past year (x’,=5.99, OR=15[95%CI=1.1-2.2]),
and were combat arms or combat medics (x%,=14.17;
OR=1.5[95%CI=1.2-1.8] and OR=1.5[95%CI=1.1-2.1],
respectively) were more likely to attempt suicide.

Psychiatric diagnosis

Univariable analyses indicated that soldiers diagnosed
with bipolar disorder same-day as first MDD diag-
nosis were >7 times more likely to attempt suicide
within 30 days (OR=7.1[95%CI=3.6—13.8]) (Table 2;
Table S4). A same-day diagnosis from “other” cat-
egory was also associated with increased SA odds
(OR=10.3[95%CI=7.3-14.5]). The most common diag-
nosis in “other” category was ICD-9-CM code 300.9
(unspecified nonpsychotic mental disorder), diagnosed
in 77% (n=746/969) of soldiers with “other” diagno-
sis and 89.2% (n=33/37) of suicide attempters with
“other” diagnosis. Additional disorders diagnosed
same-day as depression and associated with SA risk
were personality disorder (OR=4.3[95%CI=2.2-8.3]),
non-affective  psychosis (OR=3.5[95%CI=1.8-6.7]),
traumatic stress (i.e., acute reaction to stress/not
PTSD; OR=3.3[95%CI=1.8-3.3]), drug-induced
mental disorders (OR=2.6[95%CI=1.1-6.2]), dys-
thymic disorder/neurasthenia/depression NOS
(OR=2.4[95%CI=1.7-3.4]), adjustment disorder
(OR=2.1[95%CI=1.4-3.1]), tobacco wuse disorder
(OR=1.7[95%CI=1.2-2.4]), stressors/adversities and
marital problems (OR=1.4[95%CI=1.0-1.8]), and anxiety
disorder (OR=1.3[95%CI=1.0-1.7]). Alcohol use disor-
der, diagnosed both same-day (OR=1.9[95%CI=1.3-2.6])
and before depression (OR=1.4[95%CI=1.1-1.8]), was
also associated with SA risk.

Soldiers were less likely to attempt suicide if diagnosed
with the following disorders before their depression diag-
nosis: anxiety disorder (OR=0.7[95%CI=0.6—-0.9]); PTSD
(OR=0.7[95%CI=0.5-0.9]); stressors/adversities and
marital problems (OR=0.7[95%CI=0.6-0.8]); sexual dis-
orders (OR=0.2[95%CI=0.1-0.5]); and sleep disorders
(OR=0.7[95%CI=0.6-1.0]. Soldiers were also less likely
to attempt suicide if they were diagnosed with sleep dis-
order on the same day (OR=0.3[95%CI=0.1-0.8]).

Multivariable analyses

A multivariable model with socio-demographic/service-
related characteristics indicated SAs within 30 days
were more likely if soldiers with MDD/No-SI were <21
(x*’s=7.8, OR=2.4[95%CI=1.2-4.9]), completed less
than high school (x*3=13.2, OR=1.5[95%CI=1.2-1.9]),
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had been demoted before the past year (x%,=5.7,
OR=1.5[95%CI=1.0-2.1]), and were combat arms or
combat medics (x%,=9.6; OR=1.4[95%CI=1.1-1.7]
and OR=1.5[95%CI=1.0-2.1], respectively) (Table S5).
SAs were less likely if soldiers were currently married
(x*,=8.1, OR=0.7[95%CI=0.6-0.9]) and had 10+years of
military service (X23= 10.5, OR=0.4[95%CI=0.2-0.7]).

A series of separate multivariable models examining
each specific psychiatric diagnosis, adjusting for socio-
demographic/service-related variables, indicated that
soldiers diagnosed with bipolar disorder same-day as
depression were >5 times more likely to attempt sui-
cide within 30 days (OR=5.3[95%CI=2.7-10.4]). Fur-
ther, those diagnosed with a mental disorder identified
as “other” the same day were seven times as likely to
attempt suicide (OR=7.0[95%CI=4.9-9.9]) (Table 2 and
S6). Additional diagnoses given same-day as depres-
sion and associated with SA included: personality disor-
ders (OR=3.2[95%CI=1.7-6.3]), tobacco use disorder
(OR=1.7[95%CI=1.2-2.3]), non-affective  psychosis
(OR=2.6[95%CI=1.3-5.0]), dysthymic disorder/neur-
asthenia/depression NOS (OR=1.8[95%CI=1.3-2.5]),
adjustment disorder (OR=1.6[95%CI=1.1-2.4]), alco-
hol use disorder (OR=1.7[95%CI=1.2-2.4]), anxiety
disorders (OR=1.4[95%CI=1.1-1.7]), and stressors/
adversities and marital problems (OR=1.3[95%CI=1.0-
1.8]). Soldiers with sleep disorder diagnosed same-
day as depression were less likely to attempt suicide
(OR=0.4[95%CI=0.1-1.0]).

Soldiers with a documented somatoform/dissociative
disorder (OR=1.7[95%CI=1.0-2.8]), drug-induced men-
tal disorders (OR=1.7[95%CI=1.0-2.9]), and alcohol use
disorder (OR=1.5[95%CI=1.2-2.0]) before depression
were also more likely to attempt suicide.

The final model included all socio-demographic/ser-
vice-related characteristics and the 15 psychiatric disor-
ders diagnosed same-day and before depression diagnosis
that were significant in the separate multivariable models
(Table 3). In this model, having less than high school edu-
cation (X23:11.2; OR=1.5[95%CI=1.2-1.9]) and being
a combat medic (x%,=9.0; OR=1.5[95%CI=1.1-2.2])
were associated with greater SA risk, and being cur-
rently married (x*,=6.7; OR=0.7[95%CI=0.6-0.9]) and
in service 10+years (x23=10.1; OR=0.4[95%CI=0.2-0.7])
were associated with lower risk. Same-day diagnosis of
bipolar disorder (OR=3.1[95%CI=1.5-6.3]), traumatic
stress (OR=2.6[95%CI=1.4—4.8]), and “other” diagnosis
(OR=5.5[95%CI=3.8-8.0]), and prior alcohol use disor-
der (OR=1.4[95%CI=1.0-1.8]) and somatoform/disso-
ciative disorders (OR=1.7[95%CI=1.0-2.8]) diagnoses
continued to be associated with increased SA risk. Same-
day sleep disorder diagnosis (OR=0.3[95%CI=0.1-0.9])
was associated with lower risk. Ten soldiers with MDD/
No-SI died by suicide within 30 days. When we added
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Table 2 (continued)

Total

Soldiers with Major Depression

Diagnosis with No SI

Multivariable®

Univariable

population

(n

101,046)

Did not attempt

suicide within suicide within

Attempt

30 days®
(n

30 days?
(n

(95%Cl) n

100,625)

=421)

(2023) 23:392

%

%

%

X OR

(95%
(d)]

OR¢

XZ

99,473 989 988

974

410

1.0

No

2.50

741%

Cases: Soldiers with first-time documented major depression with no prior suicidal ideation who subsequently attempted suicide within the next 30 days of recorded depression diagnosis

bControls: Soldiers with first-time documented major depression with no prior suicidal ideation who did not subsequently attempt suicide within the next 30 days

Each variable was examined in a separate multivariable model that adjusted for socio-demographics (gender, current age, race, education, and marital status) and service-related characteristics (age at entry into Army

service, time in service, deployment status, delayed promotion, demotion, and military occupation)

d0R

Confidence interval

Odds ratio; Cl

€Among soldiers who were diagnosed with a disorder classified as “Other,” 33/37 (89.2%) were identified by the ICD-9-CM code 300.9 (Unspecified nonpsychotic mental disorder)

*p<.05
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soldier deaths to our cases, findings in our final model
were unchanged.

Using predicted probabilities from this model, the 10%
of participants with highest predicted SA risk included
37.1% of participants with SA (sensitivity=37.1%). The
PARP based on our final model was 25.2%, suggesting SA
might be reduced by as much as one-quarter if we could
intervene with this group and reduce their risk from high
to medium risk level.

Discussion

Identifying individuals at imminent SA risk is a difficult
and important clinical task when depression is diag-
nosed. This is especially challenging among individuals
with MDD when SI is not detected during evaluation.
The current study’s focus on factors distinguishing sol-
diers with MDD/No-SI who attempt suicide within 30
days identifies targets for clinicians providing care at the
time of first depression diagnosis. This focus can also
help us understand progression from depression diagno-
sis to SA by identifying lifetime and current mental disor-
der diagnoses specifically related to rapid transition from
MDD to SA. This is particularly important in the military,
given that suicide has been increasing, despite efforts to
reduce its prevalence. The STARRS HADS provides a
unique opportunity to examine comprehensive adminis-
trative medical records during soldiers’ time in service,
which has not been similarly explored in civilian samples.

In this study, 2.6% of soldiers with MDD/No-SI sub-
sequently attempted suicide, with 16.2% of attempts
occurring within 30 days of first depression diagnosis.
SA risk was highest early after depression diagnosis and
decreased over time, highlighting the importance of risk
assessment and identifying those at high SA risk at initial
depression diagnosis.

Soldiers with less than high school education and
combat medics were at increased risk of imminent SA.
In contrast, currently married soldiers and those in ser-
vice 10+years were less likely to attempt. Similar demo-
graphic [4, 29] and service-related findings [15, 29, 30]
have been identified. Combat medics are at elevated SA
risk during first year of service [30], possibly associated
with advanced training and performance demands. Com-
bat medics were also identified at high SA risk within 30
days after SI diagnosis [16], further emphasizing need
for attention to SA prevention among this group. Of
importance, our sample differs from this previous study
examining the 2004—2009 period, further informing risk
in combat medics by identifying rapid transition to SA
among medics with depression.

Contrary to research indicating overall population-
level higher SA risk among female soldiers [15, 31],
women with depression were not more likely to attempt
suicide within 30 days. Given that depression is more
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Table 3 Multivariable associations of psychiatric diagnosis in active-duty Regular U.S. Army enlisted soldiers with documented suicide
attempt within 30 days following initial major depression diagnosis and no prior suicidal ideation®

X OR (95% Cl)
Socio-demographic characteristics
Gender
Male 1.0 -
Female 1.2 (0.9-1.5)
1.51
Current Age
<21 24 (1.2-49)
21-24 1.7 (1.0-3.2)
25-29 14 (0.9-24)
30-34 1.0 -
35-39 08 (04-17)
40+ 09 (04-2.1)
7.81
Race/ethnicity
White 1.0 -
Black 1.0 (0.8-1.3)
Hispanic 1.1 (0.8-1.5)
Asian 0.6 (03-1.1)
Other 1.1 (04-26)
330
Education
< High school® 1.5% (1.2-1.9)
High school 1.0 -
Some college 0.7 (0.3-1.5)
> College 09 (0.5-1.8)
11.21%
Marital status
Never married 1.0 -
Currently married 0.7* (0.6-0.9)
Previously married 0.9 (0.5-1.6)
6.68*
Service-related characteristics
Age at Army Entry
<21 0.9 0.7-1.2)
21-24 1.0 -
25+ 0.9 (0.6-1.5)
034
Time in Service
1-2 years 1.5 (0.9-2.7)
3-4 years 1.1 (0.8-1.6)
5-10 years 1.0 -
>10 years 0.4* (0.2-0.7)
10.06*
Deployment Status
Never 1.0 -
Currently 15 (1.0-2.2)
Previously 1.0 (0.8-1.4)
467
Demotion
Past year 13 (0.8-2.0)
Before past year 14 (0.9-2.0)

Never demoted 1.0 -
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X OR (95% Cl)
324
Delayed Promotion
On schedule 1.0 -
Late: </=2 months 06 (0.2-1.6)
Late: > 2 months 0.7 (04-13)
Not relevant due to rank? 0.8 (05-1.3)
2.02
Military Occupational Specialty (MOS)
Combat Arms® 13 (1.0-1.7)
Combat Medics 1.5% (1.1-2.2)
Other MOS 1.0 -
8.95*%
Psychiatric diagnosis
Adjustment Disorder (Day of depression diagnosis)
Yes 1.3 (0.9-19)
No 1.0 -
141
Alcohol Use Disorder (Day of depression diagnosis)
Yes 1.2 (0.8-1.7)
No 1.0 -
0.90
Alcohol Use Disorder (Prior to depression diagnosis)
Yes 14% (1.0-1.8)
No 1.0 -
3.95%
Anxiety Disorders (Day of depression diagnosis)
Yes 13 (1.0-1.6)
No 1.0 -
343
Bipolar Disorder (Day of depression diagnosis)
Yes 3.1% (1.5-6.3)
No 1.0 -
9.71%
Dysthymic Disorder / Neurasthenia / Depression NOS (Day of depression diagnosis)
Yes 14 (1.0-2.0)
No 1.0 -
3.18
Stressors/Adversities & Marital Problems
(Day of depression diagnosis)
Yes 1.1 (0.8-1.5)
No 1.0 -
045
Non-Affective Psychosis (Day of depression diagnosis)
Yes 14 (0.7-2.7)
No 1.0 -
0.77
Other Diagnosis (Day of depression diagnosis)”
Yes 5.5% (3.8-8.0)
No 1.0 -
82.71%*
Personality Disorder (Day of depression diagnosis)
Yes 1.7 (0.8-34)
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Table 3 (continued)

Page 13 of 16

X OR (95% Cl)
No 1.0 -
1.95
Sleep Disorder (Day of depression diagnosis)
Yes 0.3% (0.1-0.9)
No 1.0 -
4.40%
Somatoform/Dissociative Disorders (Prior to depression diagnosis)
Yes 1.7* (1.0-2.8)
No 1.0 -
4.36%
Tobacco Use Disorder (Day of depression diagnosis)
Yes 12 (09-1.7)
No 1.0 -
1.25
Traumatic Stress (Day of depression diagnosis)
Yes 26* (1.4-4.8)
No -
9.26*
Drug Induced Mental Disorder (Prior to depression diagnosis)
Yes 1.5 (0.9-2.5)
No 1.0 -
215

2All variables that were significant in separate multivariable models that adjusted for socio-demographics (gender, current age, race, education, and marital status)
and service-related characteristics (age at entry into Army service, time in service, deployment status, delayed promotion, demotion, military occupation) were

examined together in a final multivariable model
POR = Odds ratio; CI=Confidence interval

‘< High School includes: General Educational Development credential (GED), home study diploma, occupational program certificate, correspondence school
diploma, high school certificate of attendance, adult education diploma, and other non-traditional high school credentials

dSoldiers above the rank of E4 are not promoted on a set schedule

€Combat Arms includes Combat Arms and Special Forces soldiers

fAmong soldiers who were diagnosed with a disorder classified as “Other,” 33/37 (89.2%) were identified by the ICD-9-CM code 300.9 (Unspecified nonpsychotic

mental disorder)
*p<.05

common in women in both civilian [32] and military
[33, 34] populations, further examination of psychiatric
disorders associated with SA among Army women with
various medically-documented diagnoses may clarify this
relationship.

In this study, five psychiatric diagnoses were associated
with attempt. Soldiers diagnosed with bipolar disorder,
traumatic stress, and “other” disorder (identified among
most soldiers in this diagnostic category as unspeci-
fied nonpsychotic mental disorder; Table S3) same-day
as their first depression diagnosis, and those diagnosed
with alcohol use disorder and somatoform/dissociative
disorders before depression diagnosis, were more likely
to attempt suicide within 30 days. The “other” diagnosis
suggests that disorder-related symptoms, perhaps acute
stress symptoms not specified nor meeting full criteria
for a diagnosis, may be indicating the acute process and
disorganized symptom pattern underlying rapid transi-
tions to SA. These diagnostic categories should heighten

clinical concern, and may reflect different levels of acute
or chronic emotional dysregulation and presence of acute
stressors.

Similar to our findings, other studies report that indi-
viduals with bipolar disorder who attempt suicide are
more likely to experience a current depressive (or mixed
state) episode [35]. Aggression and irritability predict SA
among individuals with bipolar disorder [35] and often
characterize agitated depression, reported as the highest-
risk condition for suicidal behaviors [36]. Patients with
bipolar disorder are most likely to attempt suicide during
severe, pure, or mixed depressive episodes (78—89%) [36].
Patients with rapid cycling are at 54% higher SA risk [37].
Further consideration of related dimensional categories,
including anger, irritability, and emotion dysregulation,
may aid SA risk identification.

Traumatic stress (i.e., acute reaction to stress), but not
PTSD, was associated with imminent SA risk. This acute
stress response indicator suggests a recent life stressor
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and substantial symptom response. Our study did not
examine specific life events/transitions (e.g., new assign-
ments, transitions out of training, stressful duty assign-
ments) occurring within 30 days, an important area for
future study of rapid transition to SA.

Somatoform-related and/or dissociative disorders
diagnoses before depression diagnosis were also associ-
ated with increased SA risk. Disorders characterized by
somatic symptoms were associated with SAs in 13-67%
of participants with somatic disorders [38]. Individu-
als seeking treatment for somatic symptoms often seek
care from non-psychiatric providers [38, 39]. SA risk is
noted among individuals with somatoform disorders
who develop mood disorders [38]. Identifying the role of
medication prescribed for physical symptoms and hope-
lessness associated with unresolved medical complaints
may aid in understanding risk. Dissociative disorders,
defined by another disorganizing set of symptoms seen
with acute emotional dysregulation, have been associated
with SA even when controlling for PTSD [40]. Dissocia-
tive symptoms and suicidal behaviors may reflect emo-
tional dysregulation [41]. Dissociation is also related to
problematic alcohol use in veterans [42], and associated
in this study with increased imminent SA risk when diag-
nosed before depression.

Several limitations should be considered when inter-
preting study findings. First, this study used admin-
istrative records. Thus, identified cases are subject to
classification/coding errors and limited to events receiv-
ing medical attention. Although the extent to which
attempts are accurately captured in soldiers’ medical
records, similar to civilian care settings, cannot be con-
clusively identified, a substantial number of at-risk sol-
diers were documented. Future analyses of STARRS
survey data linked to respondents’ administrative records
can clarify frequency of unidentified suicide attempts
during service. Our study data focus on the 2010-2016
period; therefore, findings may not generalize to other
time periods. Future research that replicates findings
using different military cohorts and/or registries is rec-
ommended, and should include Army National Guard/
Reserve soldiers and veterans. Research would also ben-
efit from examination of the reasons for increased risk of
suicide attempt among soldiers, including military-spe-
cific occupational risks and access to firearms, which are
of public health importance.

Importantly, this study identified factors associated
with acute SA risk among soldiers when first diagnosed
with MDD/No-SI, highlighting the significance of rapid
transition to SA and possible need for clinical interven-
tion or intensive follow-up. Notably, given that only <2%
of studies examining suicide specifically focus on immi-
nent risk factors [43], future research should consider
contributions of specific mental disorders in the context
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of different risk time frames to better understand rapidly-
developing SA.

Conclusions

Soldiers with MDD/No-SI are already identified in the
health care system and therefore can be offered evidence-
based interventions tailored to their risks. The current
study findings are important in identifying those at great-
est risk, and inform timely and appropriate clinical deci-
sions and interventions. Those who attempt within 30
days of a depression diagnosis include soldiers with five
diagnoses: alcohol use disorder or somatoform or disso-
ciative disorder before depression diagnosis, or same-day
comorbid bipolar disorder, traumatic stress, or “other”
disorder diagnoses. Combat medics and those with
less education are also at imminent SA risk. The PARP
of 25.2% indicates that if, with appropriate treatment
or intervention, risk could be reduced to medium risk
level, SAs would be reduced by as much as 25.2%. Future
research should examine contributions of treatment and
treatment-related factors in altering transition from first
depression diagnosis to SA and develop predictive algo-
rithms as clinical assistance tools to better identify sol-
diers with MDD/No-SI at increased SA risk.

List of abbreviations
@ Confidence interval

DoD Department of Defense

DoDSER Department of Defense Suicide Event Report

HADS Historical Administrative Data Study

MDD Major depressive disorder

MDD/No-SI Major depressive disorder with no history of suicidal ideation

(diagnosed before or same day of depression diagnosis)
OR Odds ratio

PARP Population-attributable risk proportion

PPV Positive predictive value

PTSD Posttraumatic stress disorder

SA Suicide attempt

Sl Suicidal ideation

STARRS Army Study of Assess Risk and Resilience in Servicemembers
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