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1 | INTRODUCTION

The majority of people who consider suicide never act on those thoughts
(Nock, Borges, Bromet, Alonso et al., 2008). Research suggests that most
of the commonly identified risk factors for suicide attempt (SA) are
predictors of suicide ideation (SI) and do not predict the transition from
ideation to attempt (Nock, Kessler, & Franklin, 2016). This is also true in
military populations such as the U.S. Army, where rates of suicidal be-
havior rose sharply during the wars in Iraq and Afghanistan and have
remained elevated (Gibson, Corrigan, Kateley, Youmans Watkins, &
Pecko, 2017; Psychological Health Center for Excellence, 2017;
Schoenbaum et al, 2014; Ursano, Kessler, Heeringa et al, 2015). Al-
though retrospective population surveys have identified a range of so-
ciodemographic characteristics (e.g., female gender, younger age, and
lower education), stressors (e.g., childhood adversity, bullying, relationship
problems, and financial problems), and mental disorders (e.g., major de-
pressive disorder, posttraumatic stress disorder [PTSD], and intermittent
explosive disorder [IED]) associated with SA history in soldiers, few of
these factors differentiate attempters and ideators (Campbell-Sills
et al, 2017; Millner et al, 2019, 2018; Naifeh et al, 2019; Nock
et al,, 2014; Nock et al., 2015; Stein et al., 2018). This limits the ability to
deliver interventions to soldiers most at risk of attempting suicide. To
improve suicide risk assessment and treatment, it is important to identify
additional factors that differentiate soldiers who have S| from those who
acted on those thoughts. Examining histories of self-injurious thoughts
and behaviors (SITBs) may assist in this effort (Ribeiro et al., 2016).
Several characteristics of SI may be associated with SA risk,
including the severity of ideation at its worst point, the duration and
controllability of suicidal thoughts, making a suicide plan, and having
an intention to act on suicidal thoughts (Beck, Brown, Steer,
Dahlsgaard, & Grisham, 1999; Joiner et al, 2003; Nock, Borges,
Bromet, Alonso et al., 2008). A history of nonsuicidal self-injury
(NSSI) or engaging in dangerous behaviors may increase the
capability of an individual to act on suicidal thoughts by decreasing
the fear associated with self-injury (Joiner, 2005). There is evidence
from cross-sectional studies that such behaviors are associated with
SAs among soldiers with lifetime ideation (Bryan, Bryan, May, &
Klonsky, 2015; Nock et al., 2018; Turner, Kleinman, & Nock, 2019).
Population-level research on SITBs and other factors that may
differentiate recent (e.g., past month) SA and Sl are needed. Similar to
US. and cross-national general population studies (e.g., Kessler,
Borges, & Walters, 1999; Nock, Borges, Bromet, Alonso et al., 2008;
Nock, Hwang, Sampson, & Kessler, 2010; Nock et al., 2009), studies
based on representative Army population surveys have focused on

differentiating lifetime attempters and ideators (e.g., Campbell-Sills

needed to determine whether these factors are prospectively associated with the
short-term transition from S| to SA.

military, nonsuicidal self-injury, suicide attempt, suicide ideation, suicide plan

et al., 2017; Millner et al, 2019, 2018; Nock et al, 2014; Nock
et al., 2015; Stein et al., 2018), a practical consequence of the low
base rate of recent Sl and even lower rate of recent SA (e.g., Ursano
et al.,, 2020). However, most soldiers who have attempted suicide
report doing so within the first year of Sl onset (Nock et al., 2014;
Ursano, Heeringa et al., 2015). Studies differentiating recent suicidal
thoughts and behaviors tend to use more selective (e.g., clinical)
samples (Glenn & Nock, 2014), which may not generalize to the po-
pulation of ideators. More than one-third of soldiers who attempt
suicide have no prior history of mental health diagnosis (Ursano
et al,, 2018) and would not be captured in a typical high-risk clinical
sample. In the military, it is particularly important to improve
understanding of SA risk relative to nonhospitalized ideators, as
psychiatric hospitalization often results in medical separation from
the military (Hoge et al., 2002, 2005).

Using data from the Army Study to Assess Risk and Resilience in
Servicemembers (Army STARRS; www.starrs-Is.org; Ursano et al., 2014),
the current study of active-duty U.S. Army soldiers examined whether
the history of SITBs can differentiate hospitalized suicide attempters
from a representative, community sample of soldiers who reported
30-day ideation but did not attempt. To determine the incremental
value of these SITBs, we examined them in models that controlled for
variables (sociodemographics and mental disorders) previously found to
differentiate the exact same samples of attempters and ideators (Naifeh
et al.,, 2019). This approach helped ensure that the results were not due,
for example, to the association of mental disorders with both the
explanatory variables (SITBs) and outcome (SA). Given that the SITBs
may be related to one another, significant explanatory variables were

then examined together in a single multivariable model.

2 | METHODS
2.1 | Sample
2.1.1 | SA cases

Soldier Health Outcomes Study-A, a component of Army STARRS, is
a case-control study of active-duty U.S. Army soldiers hospitalized for
a recent SA. Cases were recruited from inpatient psychiatric units at
hospitals located at four large continental U.S. Army installations.
Data collection occurred from Q4 (October) 2011 through Q4
(November) 2013. Study personnel coordinated with attending
psychiatrists to identify soldiers currently hospitalized due to SA.

Potential participants were provided with a study description
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and informed that participation was voluntary. Following written
informed consent, cases completed a self-administered questionnaire
(SAQ) as part of a larger assessment battery. There were 132 regular
Army participants after excluding soldiers who had less than
6 months of Army service, were in the Army National Guard or Army
Reserve, or were deployed at the time of their SA. The few soldiers
who met these criteria were excluded because they are not
characteristic of the populations at our study sites. We also excluded
soldiers who did not consent to the linkage of their SAQ responses

and Army/DoD administrative records.

2.1.2 | SI controls from the community

The Army STARRS Consolidated All Army Study (AAS) combines
large representative survey samples (Heeringa et al., 2013; Kessler,
Heeringa et al., 2013; Millner et al., 2018) of all active-duty soldiers
serving inside and outside the continental U.S. (excluding those in
Basic Combat Training; see Supporting Information). Soldiers in
the Consolidated AAS completed the same SAQ as SA cases.
Using the subset of nondeployed respondents from our four target
installations, we applied the same inclusion/exclusion criteria that
were applied to cases, resulting in a representative community
sample of 10,193 soldiers. We selected from this sample all soldiers
reporting 30-day Sl (n=125).

2.1.3 | Weighting procedures

The samples were weighted using propensity scores (see Supporting
Information) to more accurately represent characteristics of the target
populations, adjust for nonresponse, and estimate population-level
values. SA cases were weighted to represent the population of medically
documented suicide attempters at the same Army installations using the
Department of Defense Suicide Event Report (Gahm et al, 2012)
records available for Q4 2011 through 2012 (applying the same
inclusion/exclusion criteria). Nonhospitalized respondents from the
Consolidated AAS, including the 30-day suicide ideators used as
controls in the current study, were weighted to represent the
corresponding Army population at the study installations using
population snapshot data from Q4 of 2011 through 2012 (applying the
same inclusion/exclusion criteria).

2.2 | Measures
2.2.1 | SITBs

History of SITBs was assessed with a modified version of the
Columbia Suicide Severity Rating Scale (Posner et al, 2009).
Respondents who endorsed lifetime SI (“Did you ever in your life
have thoughts of killing yourself?” or “Did you ever wish you were

dead or would go to sleep and never wake up?”) were asked whether
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they had those thoughts in the past 30 days, whether they ever had
an intention to act (“Did you ever have any intention to act on
thoughts of wishing you were dead or trying to kill yourself?”), and
whether they ever had a suicide plan (“Did you ever think of how you
might kill yourself [e.g., taking the pill, shooting yourself] or work out
a plan of how to kill yourself?”). Respondents were also asked about
characteristics of Sl during the worst week (“Think of the one week in
your life when you thought most about killing yourself or wanting to
be dead”), including frequency (“How many days during that worst
week did you have those thoughts?”), duration (“How long during that
worst week did those thoughts usually last on the days you had
them?”), and controllability (“During that worst week, how easy was it
for you to control those thoughts or push them out of your mind
when you wanted to?”). We also assessed extreme risk-taking or
tempting fate (“People who wish they were dead or think about
killing themselves sometimes do dangerous things as a way to tempt
fate [e.g., take a lot of drugs, drive too fast, volunteer for dangerous
missions, or act recklessly]. How often in your life did you ever do
dangerous things related to wishing you were dead?’), and the
number of times respondents had engaged in NSSI (“Did you ever do
something to hurt yourself on purpose, but without wanting to die
[e.g., cutting yourself, hitting yourself, or burning yourself]? About
how many times in your life did you do something like that?”). We
categorized NSSI frequency (0, 1-10, 11 or more) to compare epi-
sodic versus chronic NSSI based on evidence that psychopathology,
distress, and impairment are worse among those who have engaged
in NSSI more than 10 times (Muehlenkamp & Brausch, 2016).

2.2.2 | Sociodemographic characteristics

Army and Department of Defense administrative records were used
to construct sociodemographic variables (gender, age, race, educa-
tion, and marital status). Based on previous analyses of the exact
same samples (Naifeh et al., 2019), gender (male and female) and
education (less than high school, high school, at least some college)
were included as covariates in multivariable models. Although gender
was not a significant multivariable predictor of attempts among
ideators in those previous analyses (Naifeh et al., 2019), it was
retained as a covariate because of its consistent association with SA
in other military (Nock et al, 2014; Ursano, Kessler, Stein
et al, 2015) and civilian (Fox, Millner, Mukerji, & Nock, 2018;
Nock, Borges, Bromet, Cha et al., 2008) studies. The remaining
sociodemographic characteristics are used for descriptive purposes.

2.2.3 | Mental disorders

All multivariable models included recency of PTSD and IED (past 30 days,
before past 30 days, never), the two mental disorders previously found to
differentiate the same samples of attempters and ideators (Naifeh
et al, 2019). The recency variables were constructed using assessment
data from the PTSD Checklist (Weathers, Litz, Herman, Huska, &
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Keane, 1993), Composite International Diagnostic Interview screening
scales (Kessler, Calabrese et al., 2013), and a revised self-administered
Family History Screen (Weissman et al., 2000), which assessed personal,

rather than family, disorder history.

2.3 | Statistical analysis

Analyses were conducted using SAS version 9.4 (SAS Institute
Inc., 2013). We examined the association of each SITB variable with
SA (coded as SA=1, SI=0) in a separate multivariable logistic
regression analysis that adjusted for gender, education, PTSD, and
IED. Significant SITBs were then examined simultaneously in a
model that adjusted for the other covariates. Missing values, which
affected <11% of cases and <10% of controls on individual SITB
variables, were imputed using the multiple imputation (MI) method
(Little & Rubin, 2002). For each of the MI datasets, logistic
regression coefficients were calculated and exponentiated to obtain
odds ratios (ORs) and 95% confidence intervals (Cls). Standard
errors were estimated using the Taylor series method to adjust for
stratification, weighting, and clustering of the consolidated AAS
survey data. Multivariable significance tests in logistic regression
analyses were made using Wald ;(2 tests based on coefficient
variance-covariance matrices that were adjusted for design effects
using the Taylor series method (Wolter, 1985). Ml-adjusted model

statistics are reported.

3 | RESULTS

The weighted sample of hospitalized SA cases (n=132) was mostly
male (78.4%), under 30 years old (69.5%), white (59.0%), high school
educated (69.8%), and married (59.9%). Similarly, the weighted
sample of nonhospitalized community controls with 30-day SI
(n=125) was mostly male (75.3%), under 30 years old (52.6%), white
(53.0%), high school educated (64.9%), and married (57.9%; Table 1).

When each SITB was examined separately, adjusting for gender,
education, PTSD, and IED (Table 2), higher odds of SA was associated
with reporting a suicide plan and/or intention to act (OR=12.1 [95%
Cl = 3.6-40.4]), very difficult or impossible to control suicidal thoughts
during the worst week of ideation (OR = 3.5 [95% Cl=1.1-11.3]), and
engaging in NSSI 1-10 times (OR =4.9 [95% Cl = 1.3-18.0]). Tempting
fate and the frequency and duration of worst-week SI were
nonsignificant (analysis of the nonimputed dataset generated similar
results; Table S1).

When the three significant SITB variables from above were
examined together in a model that also adjusted for gender, educa-
tion, PTSD, and IED, all three remained significant (Table 3). Odds
were increased for those reporting a suicide plan and/or intention
to act (OR =15.8 [95% CI = 3.6-68.9]) and very difficult or impossible
to control suicidal thoughts during the worst week of ideation
(OR=9.3 [95% Cl=25-34.1]). While the association of NSSI

remained significant overall, NSSI frequency of 1-10 times had

TABLE 1 Sociodemographic characteristics of suicide attempt
cases and suicide ideation controls

Suicide attempt cases® Suicide ideation controls®

(n=132) (n=125)
n Weighted % n Weighted %

Gender

Male 111 78.4 111 75.3

Female 21 21.6 14 24.7
Current age

<21 8 3.2 16 6.1

21-24 46 35.6 36 21.6

25-29 36 30.7 31 24.9

30-34 19 13.3 29 30.1

35-39 12 10.6 8 16.8

40+ 11 6.5 5 0.5
Race/ethnicity

White 87 59.0 82 53.0

Black 31 24.0 21 37.8

Hispanic 7 13.1 14 5.1

Other 7 3.8 8 4.1
Education

<High school” 18 26.4 18 18.3

High school 105 69.8 92 64.9

2Some college 9 3.8 15 16.8
Marital status

Never married 31 33.1 45 24.9

Currently married 89 59.9 72 57.9

Previously married 12 7.0 8 17.2

2Cases: Soldiers currently hospitalized for a suicide attempt.

PControls: Nonhospitalized soldiers from the community who participated
in the Army STARRS Consolidated All Army Study and reported 30-day
suicide ideation.

“<High School includes General Educational Development credential,
home study diploma, occupational program certificate, correspondence
school diploma, high school certificate of attendance, adult education
diploma, and other nontraditional high school credentials.

nonsignificantly higher odds of SA, whereas a frequency of 11+ times
had significantly lower odds (OR =0.1 [95% CI = 0.0-0.3]). PTSD and
IED were also significant but education was not (analysis of the
nonimputed dataset generated similar results; Table S2).

The area under the curve (AUC) of the base model, which in-
cluded gender, education, PTSD, and IED, was 0.68. The expanded
model including SITBs improved prediction accuracy significantly
(global Wald )(121 =49.0; p<.0001) and AUC was 0.87. Using
predicted probabilities from this expanded model, the 5% of
soldiers with the highest predicted risk included 24.7% of
suicide attempters (nearly a 5:1 ratio of attempters to ideators),
with a sensitivity of 24.7%, specificity of 99.8%, and positive
predictive value (PPV) of 97.5% at that threshold. In contrast, the
5% of soldiers with the highest predicted risk according to the
base model included 16.6% of attempters (sensitivity = 16.6%,
specificity = 97.5%, PPV = 64.0%).
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TABLE 2 Separate multivariable associations of SITB variables with suicide attempt among active-duty U.S. Army soldiers with 30-day suicide

ideation

Separate multivariable models®

Suicide attempt cases” Suicide ideation controls®

OR (95% Cl)
I. Suicide plan and/or intention to act
Yes 12.17 (3.6-40.4)
No 1.0 -
X2 18.1*
Il. Worst-week ideation frequency
1-3 days 1.0 -
4-7 days 1.6 (0.6-4.3)
)(12 1.3
IIl. Worst-week ideation duration
Just a few seconds 10 -
<lhr 1.3 (0.2-11.5)
1-4hr 0.7 (0.1-5.2)
5-8hr 0.7 (0.1-5.2)
9 hr or more 2.1 (0.3-17.0)
x? 49
IV. Worst-week ideation controllability
Easy to somewhat difficult 1.0 -
Very difficult or impossible 3.5" (1.1-11.3)
12 5.9
V. Ever tempted fate
Yes 35 (0.9-13.5)
No 1.0 -
X 3.8
IV. Nonsuicidal self-injury frequency
0 1.0 -
1-10 4.9* (1.3-18.0)
11+ 0.2 (0.0-1.1)
2 15.7*

n Weighted % n Weighted %
109 86.5 31 43.3
23 135 94 56.8
58 36.2 65 54.5
74 63.8 60 45.5
11 8.3 24 11.3
29 28.0 24 23.8
38 21.8 37 27.7
27 18.7 17 25.0
27 23.3 23 121
55 39.0 98 66.9
77 61.0 27 33.2
104 86.7 86 68.8
28 13.3 39 31.3
92 66.8 92 67.1
26 21.8 15 8.7
14 11.5 18 24.2

Abbreviations: 95% Cl, 95% confidence interval; OR, odds ratio; SITB, self-injurious thoughts and behaviors.

@Each SITB variable was examined in a separate multivariable model that adjusted for gender, education, posttraumatic stress disorder, and intermittent
explosive disorder. The multiple imputation method was used to impute missing values.

bCases are 132 soldiers hospitalized at one of four Army installations following a suicide attempt. Cases were weighted based on data from the
Department of Defense Suicide Event Report to be representative of suicide attempters at those installations. N and weighted % columns represent

actual responses, excluding cases with missing values.

“Controls are 125 nonhospitalized soldiers from the community who participated in the Army STARRS Consolidated All Army Study and reported 30-day
suicide ideation. The full control sample (n = 10,193) was weighted to be representative of the general population at those installations. N and weighted %

columns represent actual responses, excluding controls with missing values.

*p <.05.

4 | DISCUSSION

Building on a previous analysis of the same representative case-
control samples (Naifeh et al., 2019), the current study identified
SITBs that may help differentiate soldiers at risk of attempting
suicide from those with current/recent SI. Having a suicide plan
and/or intention to act on suicidal thoughts, difficulty controlling SI,
and NSSI frequency differentiated soldiers recently hospitalized for
SA from nonattempting 30-day ideators in the general population of

the same communities. Importantly, each of these characteristics was

found to be significant when examined separately in models that
adjusted for gender and three variables previously found to differ-
entiate the same samples of attempters from ideators (education,
PTSD, and IED; Naifeh et al., 2019). These SITBs, along with PTSD
and IED, remained significant when all variables were examined to-
gether in a final model, indicating their unique associations with SA.
The 5% of soldiers with the highest predicted risk based on the final
model included 24.7% of attempters, a nearly fivefold concentration
of risk. The findings, which are generally consistent with a recent

study of lifetime attempts among soldiers with lifetime ideation



NAIFEH €T AL

6—I—Wl LEY

TABLE 3 Full multivariable model examining associations of SITB
variables with suicide attempts among U.S. Army soldiers with
30-day suicide ideation

Suicide attempters among
30-day ideators®

OR (95% Cl)
Gender
Male 1.0 -
Female 04 (0.1-1.6)
X 2.1
Education
<High school 3.3 (0.9-12.6)
High school 1.0 -
>Some college 0.4 (0.1-1.8)
)(22 5.9
Posttraumatic stress disorder
Past 30 days 5.0 (1.2-20.7)
Before past 30 days 0.6 (0.2-2.5)
Never 1.0 -
X2 13.1*
Intermittent explosive disorder
Past 30 days 0.1* (0.0-0.3)
Before past 30 days 0.1* (0.0-0.5)
Never 1.0 =
X2 18.5*
Suicide plan and/or intention to act
Yes 15.8* (3.6-68.9)
No 10 -
X2 15.2*
Worst-week ideation controllability
Easy to somewhat difficult 1.0 -
Very difficult or impossible 9.3" (2.5-34.1)
X2 14.5*
Nonsuicidal self-injury frequency
0 1.0 -
1-10 3.7 (0.9-14.8)
11+ 0.1* (0.0-0.3)
@ 18.4

Abbreviations: 95% Cl, 95% confidence interval; IED, intermittent
explosive disorder; OR, odds ratio; PTSD, posttraumatic stress disorder;
SITB, self-injurious thoughts and behaviors.

#Cases: 132 hospitalized suicide attempters (weighted). Controls: 125
nonhospitalized soldiers from the community who participated in the
Army STARRS Consolidated All Army Study and reported 30-day suicide
ideation (weighted). The multiple imputation method was used to impute
missing values.

*p < .05.

(Nock et al., 2018), suggest that a history of certain SITBs may also
be relevant to identifying SA risk among soldiers with current/recent
Sl. Meta-analyses have demonstrated that our ability to predict
suicidal behavior is very limited (Franklin et al., 2017), even when
considering previous SITBs (Ribeiro et al., 2016). Far less is known

about what differentiates those at risk of SA in the near future

(Glenn & Nock, 2014). Longitudinal research is needed to determine
whether these SITBs are actually predictors of the transition from
30-day SI to SA. The representative case-control data used in the
current study, while limited by a cross-sectional and retrospective
design, provides a rare opportunity to identify factors that may
inform future efforts to differentiate these groups.

Consistent with practice guidelines that emphasize the assessment
of suicide planning and intention (Jacobs et al, 2010), soldiers who
attempted suicide were more likely than 30-day ideators to report ever
having had a suicide plan and/or intention to act on suicidal thoughts.
Retrospective population surveys of civilians (Nock, Borges, Bromet,
Alonso et al.,, 2008) and the military (Nock et al., 2018) have found that
having had a suicide plan differentiates lifetime attempters from lifetime
ideators. Our findings suggest that a history of suicide plans or
intentions may also differentiate soldiers with current SI who make a SA.

Our finding related to the controllability of Sl is consistent
with previous work demonstrating that soldiers with lifetime
ideation who reported that worst-week ideation was either
very difficult or impossible to control had significantly elevated
odds of a lifetime SA (Nock et al.,, 2018). Perceived uncontroll-
ability of thoughts, which may also be a component of depressive
rumination (Papageorgiou & Wells, 2004), warrants additional
study as a potentially important cognitive dimension of
suicide risk.

The overall association of NSSI frequency with SA was significant in
all models. Adjusting for gender, education, PTSD, and IED, odds of SA
were increased among those who engaged in NSSI 1-10 times.
Interestingly, in the full model that included other SITBs, the odds
associated with NSSI frequency of 1-10 were nonsignificantly elevated,
whereas engaging in NSSI more than 10 times was associated with sig-
nificantly lower odds of attempt. This suggests that while NSSI
history may differentiate recent attempters and ideators, those soldiers
who engage in chronic NSSI are less likely to make an attempt when the
co-occurrence of other SITBs is considered. Previous research is some-
what mixed regarding the association between NSSI and SAs among
service members and veterans with a history of ideation (Bryan
et al, 2015; Nock et al., 2018; Turner et al, 2019). An important
difference between those previous studies and the current study is that
the former examined lifetime outcomes, whereas we aimed to
differentiate very recent attempters from current/recent ideators who
did not make a SA. Additional research is needed to determine whether
the frequency/chronicity of NSSI is valuable as an indicator of acute SA
risk, and to understand the influence of mental disorders and other SITBs
on that relationship. Some have suggested that engaging in intentional
self-harm increases the risk of suicidal behavior through habituation to
the natural fear of self-injury (Joiner, 2005), whereas others have
proposed that the emotion regulatory function of NSSI can reduce
suicide risk (Suyemoto, 1998). It is possible that the risk associated with
NSSI varies as a function of chronicity and one's history of other SITBs.
Additional research is needed to determine whether there is a threshold
at which NSSI frequency may decrease the risk of SA.

Our results should be interpreted with certain limitations. First, the

current study compared retrospective self-report data from two different
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cross-sectional samples, increasing the potential for recall bias. Hospita-
lized attempters may have been biased in favor of reporting they had a
suicide plan/intention or difficulty controlling SI. Conversely, soldiers with
SI who did not attempt may have been biased toward minimizing their
SITB history. As a result, we cannot conclude that the factors found to
differentiate these groups would also prospectively predict attempts
among 30-day ideators in a longitudinal study. Second, we did not have
data on the severity of 30-day SI. Given that the control sample was
comprised of 30-day ideators from the community, recent ideation se-
verity may account for SITB differences between hospitalized SA cases
and nonhospitalized SI controls. Similarly, we did not assess duration or
variability of recent Sl, characteristics which may be important indicators
of SA risk (Witte, Fitzpatrick, Joiner, & Schmidt, 2005). Third, our sample
was weighted to the population of soldiers at four Army installations and
may not be generalizable to other military populations, veterans, or ci-
vilians. Fourth, although we used sociodemographic and service-related
variables to weight SA cases to the population of documented attemp-
ters at the same installations, those who volunteered to participate may
differ from the population on other important characteristics.

Differentiating recent attempters and ideators is clinically im-
portant and a significant research challenge. The extent to which long-
term (e.g., lifetime) SA risk factors are associated with short-term SA
risk is not yet known (Glenn & Nock, 2014). While this cross-sectional
study could not address Sl-to-SA transition directly, our findings
highlight the potential value of SITB history in differentiating soldiers
with increased risk of acting on current/recent suicidal thoughts.
More research is needed to understand how dynamic aspects of SITBs
(e.g., ideation, planning, and intention) may influence risk (Bagge,
Littlefield, Conner, Schumacher, & Lee, 2014; Bryan, Rozek, Butner, &
Rudd, 2019; Kleinman et al., 2017; Witte et al., 2005). Recent efforts
to address the complexity of suicide risk prediction through machine
learning have generated promising results (e.g., Kessler et al., 2017;
Kessler et al., 2015; McCarthy et al., 2015), including prediction of
short-term SA risk in a civilian healthcare system (Walsh, Ribeiro, &
Franklin, 2017) and prediction of medically documented SAs among
lifetime ideators in the Army general population (Zuromski
et al,, 2019). Machine learning may be a valuable tool for predicting
imminent Sl-to-SA transitions in the general population if the practical
barriers to such research (e.g, low base rates) can be overcome
through the collection and integration of larger datasets.

ARMY STARRS TEAM

The Army STARRS Team consists of Co-Principal Investigators:
Robert J. Ursano, MD (Uniformed Services University of the Health
Sciences) and Murray B. Stein, MD, MPH (University of California San
Diego and VA San Diego Healthcare System). Site Principal In-
vestigators: Steven Heeringa, PhD (University of Michigan), James
Wagner, PhD (University of Michigan) and Ronald C. Kessler, PhD
(Harvard Medical School). Army scientific consultant/liaison: Kenneth
Cox, MD, MPH (Office of the Deputy Under Secretary of the Army).
Other team members: Pablo A. Aliaga, MS (Uniformed Services
University of the Health Sciences); COL David M. Benedek, MD

(Uniformed Services University of the Health Sciences); Laura

Campbell-Sills, PhD (University of California San Diego); Carol S.
Fullerton, PhD (Uniformed Services University of the Health Sci-
ences); Nancy Gebler, MA (University of Michigan); Robert K. Gifford,
PhD (Uniformed Services University of the Health Sciences); Mer-
edith House, BA (University of Michigan); Paul E. Hurwitz, MPH
(Uniformed Services University of the Health Sciences); Sonia Jain,
PhD (University of California San Diego); Tzu-Cheg Kao, PhD (Uni-
formed Services University of the Health Sciences); Lisa
Lewandowski-Romps, PhD (University of Michigan); Holly Herber-
man Mash, PhD (Uniformed Services University of the Health Sci-
ences); James A. Naifeh, PhD (Uniformed Services University of the
Health Sciences); Tsz Hin Hinz Ng, MPH (Uniformed Services Uni-
versity of the Health Sciences); Matthew K. Nock, PhD (Harvard
University); Nancy A. Sampson, BA (Harvard Medical School); LTC
Gary H. Wynn, MD (Uniformed Services University of the Health

Sciences); and Alan M. Zaslavsky, PhD (Harvard Medical School).

ACKNOWLEDGMENTS
Army STARRS was sponsored by the Department of the Army and
funded under cooperative agreement number UO1MH087981
(2009-2015) with the U.S. Department of Health and Human Services,
National Institutes of Health, National Institute of Mental Health
(NIH/NIMH). Subsequently, STARRS-LS was sponsored and funded by
the Department of Defense (USUHS grant number HU0001-15-2-
0004). The contents are solely the responsibility of the authors and do
not necessarily represent the views of the U.S. Department of Health
and Human Services, the National Institute of Mental Health, the U.S.
Department of the Army, or the U.S. Department of Defense.

As a cooperative agreement, scientists employed by NIMH (Lisa
J. Colpe, PhD, MPH and Michael Schoenbaum, PhD) and Army liai-
sons/consultants (Col. Steven Cersovsky, MD, MPH USAPHC and
Kenneth Cox, MD, MPH USAPHC) collaborated to develop the study
protocol and data collection instruments, supervise data collection,
interpret results, and prepare reports. Although a draft of this
manuscript was submitted to the Army and NIMH for review and
comment before submission, this was with the understanding that

comments would be no more than advisory.

CONFLICT OF INTERESTS

In the past 3 years, Kessler received support for his epidemiolo-
gical studies from Sanofi Aventis; was a consultant for Datastat
Inc., Sage Pharmaceuticals, and Takeda. In the past 3 years, Stein
has been a consultant for Actelion, Alkermes, Aptinyx, Bionomics,
Dart Neuroscience, Healthcare Management Technologies,
Janssen, Neurocrine Biosciences, Oxeia Biopharmaceuticals, Pfi-
zer, and Resilience Therapeutics. Stein has stock options in Oxeia
Biopharmaceuticals. Other authors declare that there are no

conflict of interests.

DATA AVAILABILITY STATEMENT

For information on data availability, please contact the

Uniformed Services University of the Health Sciences Institutional
Review Board, 4301 Jones Bridge Road, Bethesda, MD 20814.



NAIFEH €T AL

8—I—Wl LEY

ORCID

James A. Naifeh http://orcid.org/0000-0001-7248-3054

Holly B. Herberman Mash http://orcid.org/0000-0001-5562-6009
Ronald C. Kessler http://orcid.org/0000-0003-4831-2305

Robert J. Ursano http://orcid.org/0000-0002-1861-9173

REFERENCES

Bagge, C. L, Littlefield, A. K., Conner, K. R, Schumacher, J. A, & Lee, H.-J.
(2014). Near-term predictors of the intensity of suicidal ideation: An
examination of the 24 h prior to a recent suicide attempt. Journal of
Affective Disorders, 165, 53-58.

Beck, A. T., Brown, G. K, Steer, R. A, Dahlsgaard, K. K., & Grisham, J. R. (1999).
Suicide ideation at its worst point: A predictor of eventual suicide in
psychiatric outpatients. Suicide and Life-Threatening Behavior, 29(1), 1-9.

Bryan, C. J,, Bryan, A. O., May, A. M,, & Klonsky, E. D. (2015). Trajectories
of suicide ideation, nonsuicidal self-injury, and suicide attempts in a
nonclinical sample of military personnel and veterans. Suicide and Life-
Threatening Behavior, 45(3), 315-325.

Bryan, C. J.,, Rozek, D. C,, Butner, J., & Rudd, M. D. (2019). Patterns of change
in suicide ideation signal the recurrence of suicide attempts among high-
risk psychiatric outpatients. Behaviour Research and Therapy, 120, 103392.

Campbell-Sills, L., Kessler, R. C., Ursano, R. J,, Rosellini, A. J., Afifi, T. O.,
Colpe, L. J., & Stein, M. B. (2017). Associations of childhood bullying
victimization with lifetime suicidal behaviors among new U.S. Army
soldiers. Depression and Anxiety, 34(8), 701-710.

Fox, K. R., Millner, A. J., Mukeriji, C. E., & Nock, M. K. (2018). Examining the
role of sex in self-injurious thoughts and behaviors. Clinical Psychology
Review, 66, 3-11.

Franklin, J. C., Ribeiro, J. D., Fox, K. R., Bentley, K. H., Kleinman, E. M,,
Huang, X., & Nock, M. K. (2017). Risk factors for suicidal thoughts and
behaviors: A meta-analysis of 50 years of research. Psychological
Bulletin, 143(2), 187-232.

Gahm, G. A, Reger, M. A, Kinn, J. T., Luxton, D. D., Skopp, N. A., & Bush, N.
E. (2012). Addressing the surveillance goal in the National Strategy
for Suicide Prevention: The Department of Defense Suicide Event
Report. American Journal of Public Health, 102(Suppl. 1), S24-528.

Gibson, N., Corrigan, E., Kateley, K., Youmans Watkins, E., & Pecko, J. A.
(2017). Surveillance of Suicidal Behavior: January through December
2016. Aberdeen Proving Ground, MD

Glenn, C. R, & Nock, M. K. (2014). Improving the short-term prediction of
suicidal behavior. American Journal of Preventive Medicine, 47(352),
S$176-5180.

Heeringa, S. G., Gebler, N., Colpe, L. J,, Fullerton, C. S., Hwang, |., Kessler, R.
C., & Ursano, R. J. (2013). Field procedures in the Army Study to Assess
Risk and Resilience in Servicemembers (Army STARRS). International
Journal of Methods in Psychiatric Research, 22(4), 276-287.

Hoge, C. W, Lesikar, S. E., Guevara, R, Lange, J., Brundage, J. F., Engel, C. C,,
& Orman, D. T. (2002). Mental disorders among U.S. military personnel
in the 1990s: Association with high levels of health care utilization and
early military attrition. American Journal of Psychiatry, 159, 1576-1583.

Hoge, C. W., Toboni, H. E., Messer, S. C., Bell, N., Amoroso, P., & Orman, D.
T. (2005). The occupational burden of mental disorders in the U.S.
military: Psychiatric hospitalizations, involuntary separations, and
disability. American Journal of Psychiatry, 162, 585-591.

Jacobs, D. G,, Baldessarini, R. J., Conwell, Y., Fawcett, J. A., Horton, L.,
Meltzer, H., & Simon, R. I. (2010). Practice guideline for the assessment
and treatment of patients with suicidal behaviors Retrieved
from https://psychiatryonline.org/pb/assets/raw/sitewide/practice_
guidelines/guidelines/suicide.pdf

Joiner, T. E. (2005). Why people die by suicide. Cambridge, MA: Harvard
University Press.

Joiner, T. E., Steer, R. A,, Brown, G,, Beck, A. T., Pettit, J. W., & Rudd, M. D.
(2003). Worst-point suicidal plans: A dimension of suicidality

predictive of past suicide attempts and eventual death by suicide.
Behaviour Research and Therapy, 41, 1469-1480.

Kessler, R. C., Borges, G., & Walters, E. E. (1999). Prevalence of and risk
factors for lifetime suicide attempts in the National Comorbidity
Survey. Archives of General Psychiatry, 56(7), 617-626.

Kessler, R. C., Calabrese, J. R, Farley, P. A, Gruber, M. J,, Jewell, M. A,,
Katon, W., & Wittchen, H. U. (2013). Composite International
Diagnostic Interview screening scales for DSM-1V anxiety and mood
disorders. Psychological Medicine, 43(8), 1625-1637.

Kessler, R. C., Heeringa, S. G., Colpe, L. J, Fullerton, C. S., Gebler, N.,
Hwang, I, & Ursano, R. J. (2013). Response bias, weighting
adjustments, and design effects in the Army Study to Assess Risk
and Resilience in Servicemembers (Army STARRS). International
Journal of Methods in Psychiatric Research, 22(4), 288-302.

Kessler, R. C., Stein, M. B., Petukhova, M. V., Bliese, P. D., Bossarte, R. M.,
Bromet, E. J., & Ursano, R. J. (2017). Predicting suicides after outpatient
mental health visits in the Army Study to Assess Risk and Resilience in
Servicemembers (Army STARRS). Molecular Psychiatry, 22(4), 544-551.

Kessler, R. C., Warner, C. H,, lvany, C., Petukhova, M. V., Rose, S., Bromet, E.
J, & Ursano, R. J. (2015). Predicting suicides after psychiatric
hospitalization in US Army soldiers: The Army Study to Assess Risk
and Resilience in Servicemembers (Army STARRS). JAMA. Psychiatry,
72(1), 49-57. https://doi.org/10.1001/jamapsychiatry.2014.1754

Kleinman, E. M., Turner, B. J,, Fedor, S., Beale, E. E., Huffman, J. C., &
Nock, M. K. (2017). Examination of real-time fluctuations in suicidal
ideation and its risk factors: Results from two ecological momentary
assessment studies. Journal of Abnormal Psychology, 126(6), 726-738.

Little, R. J. A,, & Rubin, D. B. (2002). Statistical analysis with missing data
(2nd ed.). New York, NY: Wiley.

McCarthy, J. F., Bossarte, R. M., Katz, I. R, Thompson, C., Kemp, J,
Hannemann, C. M., & Schoenbaum, M. (2015). Predictive modeling
and concentration of the risk of suicide: Implications for preventive
interventions in the US Department of Veterans Affairs. American
Journal of Public Health, 105, 1935-1942.

Millner, A. J.,, Ursano, R. J., Hwang, ., King, A., Naifeh, J. A,, Sampson, N. A,,
& Nock, M. K. (2019). Prior mental disorders and lifetime suicidal
behaviors among U.S. Army soldiers in the Army Study to Assess Risk
and Resilience in Servicemembers (Army STARRS). Suicide and Life-
Threatening Behavior, 49(1), 3-22.

Millner, A. J., Ursano, R. J.,, Hwang, |, King, A. J., Naifeh, J. A,
Sampson, N. A., & Nock, M. K. (2018). Lifetime suicidal behaviors
and career characteristics among U.S. Army soldiers: Results from
the Army Study to Assess Risk and Resilience in Servicemembers
(Army STARRS). Suicide and Life-Threatening Behavior, 48(2),
230-250.

Muehlenkamp, J. J., & Brausch, A. M. (2016). Reconsidering criterion A for
the diagnosis of non-suicidal self-injury disorder. Journal of
Psychopathology and Behavioral Assessment, 38(4), 547-558.

Naifeh, J. A., Ursano, R. J., Kessler, R. C., Zaslavsky, A. M., Nock, M. K,,
Dempsey, C. L., & Stein, M. B. (2019). Transition to suicide attempt
from recent suicide ideation in U.S. Army soldiers: Results from the
Army Study to Assess Risk and Resilience in Servicemembers (Army
STARRS). Depression and Anxiety, 36, 412-422.

Nock, M. K,, Borges, G., Bromet, E. J., Alonso, J., Angermeyer, M., Beautrais,
A., & Gluzman, S. (2008). Cross-national prevalence and risk factors for
suicidal ideation, plans and attempts. British Journal of Psychiatry, 192(2),
98-105.

Nock, M. K., Borges, G., Bromet, E. J.,, Cha, C. B,, Kessler, R. C.,, & Lee, S.
(2008). Suicide and suicidal behavior. Epidemiologic Reviews, 30,
133-154. https://doi.org/10.1093/epirev/mxn002

Nock, M. K., Hwang, I., Sampson, N. A,, & Kessler, R. C. (2010). Mental
disorders, comorbidity and suicidal behavior: Results from the
National Comorbidity Survey Replication. Molecular Psychiatry, 15(8),
868-876. https://doi.org/10.1038/mp.2009.29


http://orcid.org/0000-0001-7248-3054
http://orcid.org/0000-0001-5562-6009
http://orcid.org/0000-0003-4831-2305
http://orcid.org/0000-0002-1861-9173
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/suicide.pdf
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/suicide.pdf
https://doi.org/10.1001/jamapsychiatry.2014.1754
https://doi.org/10.1093/epirev/mxn002
https://doi.org/10.1038/mp.2009.29

NAIFEH eT AL

Nock, M. K., Hwang, I., Sampson, N., Kessler, R. C., Angermeyer, M.,
Beautrais, A., & Williams, D. R. (2009). Cross-national analysis of the
associations among mental disorders and suicidal behavior: Findings
from the WHO World Mental Health Surveys. PLoS Medicine, 6(8):
e€1000123. https://doi.org/10.1371/journal.pmed.1000123

Nock, M. K., Kessler, R. C., & Franklin, J. C. (2016). Risk factors for suicide
ideation differ from those for the transition to suicide attempt: The
importance of creativity, rigor, and urgency in suicide research.
Clinical Psychology: Science and Practice, 23(1), 31-34.

Nock, M. K., Millner, A. J., Joiner, T. E., Gutierrez, P. M., Han, G., Hwang, .,
& Kessler, R. C. (2018). Risk factors for the transition from suicide
ideation to suicide attempt: Results from the Army Study to Assess
Risk and Resilience in Servicemembers (Army STARRS). Journal of
Abnormal Psychology, 127(2), 139-149.

Nock, M. K, Stein, M. B., Heeringa, S. G., Ursano, R. J., Colpe, L. J,
Fullerton, C. S., & Kessler, R. C. (2014). Prevalence and correlates of
suicidal behavior among soldiers: Results from the Army Study to
Assess Risk and Resilience in Servicemembers (Army STARRS). JAMA
Psychiatry, 71(5), 514-522.

Nock, M. K., Ursano, R. J., Heeringa, S. G,, Stein, M. B,, Jain, S., Raman, R., &
Kessler, R. C. (2015). Mental disorders, comorbidity, and pre-enlistment
suicidal behavior among new soldiers in the U.S. Army: Results from
the Army Study to Assess Risk and Resilience in Servicemembers
(Army STARRS). Suicide and Life-Threatening Behavior, 45(5), 588-599.

Papageorgiou, C., & Wells, A. (2004). Nature, functions, and beliefs about
depressive rumination. In C. Papageorgiou & A. Wells (Eds.), Depressive
rumination: Nature, theory, and treatment (pp. 3-20). Chichester, UK:
John Wiley & Sons.

Posner, K., Brent, D. A, Lucus, C., Gould, M., Stanley, B., Brown, G., &
Mann, J. J. (2009). Columbia-Suicide Severity Rating Scale (C-SSRS). New
York, NY: New York State Psychiatric Institute.

Psychological Health Center for Excellence. (2017). DoDSER: Department
of Defense Suicide Event Report: Calendar Year 2016 Annual Report. Falls
Church, VA:

Ribeiro, J. D., Franklin, J. C,, Fox, K. R.,, Bentley, K. H., Kleinman, E. M,,
Chang, B. P., & Nock, M. K. (2016). Self-injurious thoughts and behaviors
as risk factors for future suicide ideation, attempts, and death: A meta-
analysis of longitudinal studies. Psychological Medicine, 46(2), 225-236.

SAS Institute Inc. (2013). SAS® 9.4 Software. Cary, NC: SAS Institute Inc.

Schoenbaum, M., Kessler, R. C., Gilman, S. E., Colpe, L. J., Heeringa, S. G.,
Stein, M. B., & Cox, K. L. (2014). Predictors of suicide and accident
death in the Army Study to Assess Risk and Resilience in
Servicemembers (Army STARRS). JAMA Psychiatry, 71(5), 493-503.

Stein, M. B., Campbell-Sills, L., Ursano, R. J., Rosellini, A. J., Colpe, L. J.,
He, F., & Kessler, R. C. (2018). Childhood maltreatment and lifetime
suicidal behaviors among new soldiers in the US Army: Results from
the Army Study to Assess Risk and Resilience in Servicemembers
(Army STARRS). Journal of Clinical Psychiatry, 79(2), 70-77.

Suyemoto, K. L. (1998). The functions of self-mutilation. Clinical Psychology
Review, 18(5), 531-554.

Turner, B. J., Kleinman, E. M., & Nock, M. K. (2019). Non-suicidal self-
injury prevalence, course, and association with suicidal thoughts and
behaviors in two large, representative samples of US Army soldiers.
Psychological Medicine, 49(9), 1470-1480.

Ursano, R. J., Colpe, L. J., Heeringa, S. G,, Kessler, R. C., Schoenbaum, M., &
Stein, M. B. (2014). The Army Study to Assess Risk and Resilience in
Servicemembers (Army STARRS). Psychiatry, 72(2), 107-119.

Ursano, R. J., Heeringa, S. G., Stein, M. B, Jain, S., Raman, R., Sun, X, &
Kessler, R. C. (2015). Prevalence and correlates of suicidal behavior

W1 LEY—I—9

among new soldiers in the US Army: Results from the Army Study to
Assess Risk and Resilience in Servicemembers (Army STARRS).
Depression and Anxiety, 32(1), 3-12.

Ursano, R. J., Herberman Mash, H. B, Kessler, R. C., Naifeh, J. A,
Fullerton, C. S., Aliaga, P. A,, & Stein, M. B. (2020). Factors associated
with suicide ideation in US Army soldiers during deployment in
Afghanistan. JAMA Network Open, 3(1):e1919935.

Ursano, R. J, Kessler, R. C., Heeringa, S. G., Cox, K. L., Naifeh, J. A,
Fullerton, C. S., & Stein, M. B. (2015). Nonfatal suicidal behaviors in U.
S. Army administrative records, 2004-2009: Results from the Army
Study to Assess Risk and Resilience in Servicemembers (Army
STARRS). Psychiatry, 78(1), 1-21.

Ursano, R. J., Kessler, R. C., Naifeh, J. A., Herberman Mash, H. B., Nock,
M. K., Aliaga, P. A., & Stein, M. B. (2018). Risk factors associated with
attempted suicide among U.S. Army soldiers without a history of
mental health diagnosis. JAMA Psychiatry, 75(10), 1022-1032.

Ursano, R. J., Kessler, R. C., Stein, M. B., Naifeh, J. A, Aliaga, P. A,
Fullerton, C. S., & Heeringa, S. G. (2015). Suicide attempts in the U.S.
Army during the wars in Afghanistan and Irag, 2004-2009. JAMA
Psychiatry, 72(9), 917-926.

Walsh, C. G., Ribeiro, J. D., & Franklin, J. C. (2017). Predicting risk of
suicide attempts over time through machine learning. Clinical
Psychological Science, 5(3), 457-469.

Weathers, F. W,, Litz, B. T., Herman, D. S., Huska, J. A,, & Keane, T. M.
(1993, October). The PTSD Checklist: Reliability, validity, & diagnostic
utility. Paper presented at the Annual Meeting of the International
Society for Traumatic Stress Studies, San Antonio, TX.

Weissman, M. M., Wickramaratne, P., Adams, P., Wolk, S., Verdeli, H., &
Olfson, M. (2000). Brief screening for family psychiatric history:
The family history screen. Archives of General Psychiatry, 57(7),
675-682.

Witte, T. K., Fitzpatrick, K. K., Joiner, T. E.,, & Schmidt, N. B. (2005).
Variability in suicidal ideation: A better predictor of suicide attempts
than intensity or duration of ideation? Journal of Affective Disorders,
88(2), 131-136.

Wolter, K. M. (1985). Introduction to variance estimation. New York, NY:
Springer-Verlag.

Zuromski, K. L., Bernecker, S. L., Gutierrez, P. M., Joiner, T. E., King, A.
J., Liu, H., & Kessler, R. C. (2019). Assessment of a risk index for
suicide attempts among US Army soldiers with suicide ideation:
Analysis of data from the Army Study to Assess Risk and Resilience
in Servicemembers (Army STARRS). JAMA Network Open, 2(3):
e190766.

SUPPORTING INFORMATION
Additional supporting information may be found online in the
Supporting Information section.

How to cite this article: Naifeh JA, Nock MK, Dempsey CL,
et al. Self-injurious thoughts and behaviors that differentiate
soldiers who attempt suicide from those with recent suicide
ideation. Depression and Anxiety. 2020;1-9.
https://doi.org/10.1002/da.23016


https://doi.org/10.1371/journal.pmed.1000123
https://doi.org/10.1002/da.23016



