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Abstract

Objective: Previous studies of military veterans have produced mixed findings regarding whether
combat exposure is directly related to suicidal ideation or is indirectly related to suicidal ideation
via its influence on other factors. The present study used a longitudinal design to test the
hypothesis that posttraumatic stress disorder (PTSD) symptom severity mediates the effect of
combat exposure on suicidal ideation in veterans

Method: Participants included 319 post-9/11 Veterans (83.4% male; 42.1% White/52.1% Black;
Mage = 39.7) assessed at baseline, 6 months, and 12 months. Structural equation modeling and
bootstrapped confidence intervals were employed to examine the direct and indirect relationships
between combat exposure, suicidal ideation, and PTSD symptom severity.

Results: Results from the mediation model, in which demographic variables and non-combat
trauma were included as covariates, revealed that the indirect effect of combat exposure on
suicidal ideation via PTSD symptom severity was statistically significant, accounting for 64.1% of
the covariance between combat exposure and suicidal ideation.

Conclusions: This study provides longitudinal evidence that the effects of combat exposure on
suicidal ideation are mediated by PTSD symptom severity, suggesting the importance of targeting
such symptoms in treatment to mitigate suicide risk among veterans with combat exposure.

Keywords
combat exposure; suicidal ideation; trauma; PTSD; veterans

"Correspondence concerning this article should be sent to: Kirsten H. Dillon, PhD, Durham VA Health Care System, 508 Fulton Street,
Durham, NC, 27705, kirsten.dillon@va.gov.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Glenn et al.

Page 2

Introduction

In the last 20 years, rates of suicide have increased by 33%, making suicide the 10t leading
cause of death for all ages in the United States (Hedegaard, Curtin, & Warner, 2018).
Among U.S. military veterans, suicide rates have demonstrated an even greater increase, as
recent research has reported that the suicide rate is 50% higher among U.S. veterans as
compared to U.S. non-veteran adults (Department of Veterans Affairs, 2019). Although
researchers have theorized that the increase in suicide risk is associated with exposure to
combat (e.g., Hoge & Castro, 2012; Ramchand, Acosta, Burns, Jaycox, & Pernin, 2011),
support for this has been inconsistent (see Reger, Tucker, Carter, & Ammerman, 2018). In a
large, longitudinal study of suicide risk among current and former military personnel,
combat experience was not associated with suicide risk (LeardMann et al., 2013). Similarly,
in a retrospective cohort study among all service members between 2001 and 2007, suicide
mortality was not associated with deployment (Reger et al., 2015). Further, in a recent study
of U.S. Army soldiers, combat exposure was negatively associated with suicidal ideation and
attempts (Naifeh et al., 2019).

A meta-analysis by Bryan et al. (2015) found a significant relationship between combat
exposure and suicidal ideation, attempts, and deaths; however, the effect size was very small,
suggesting that other factors play a larger role in contributing to suicide risk. The authors of
this meta-analysis proposed that these findings were consistent with the fluid vulnerability
theory of suicide (Bryan & Rudd, 2006), which divides suicide risk into baseline and acute
dimensions. According to fluid vulnerability theory, they posited the combat exposure may
serve as a baseline, distal vulnerability factor for suicide but that other more proximal, acute
variables (e.g., psychopathology, shame, guilt) play a more prominent role in predicting
acute suicidal episodes.

Dillon and colleagues (2018) examined the relationship between combat exposure and
suicidal thoughts and attempts in a cross-sectional sample of post-9/11 era veterans and
found that combat exposure was indirectly related to suicidal ideation and attempts via a
PTSD/depression latent variable. The results are in line with prior research showing a strong
association between trauma-related distress and suicidal thoughts and attempts (Kimbrel et
al., 2014; Kimbrel, Meyer, DeBeer, Gulliver, & Morissette, 2016). These results also support
the fluid vulnerability theory, suggesting that combat exposure may be a distal predictor of
suicidal ideation via increased posttraumatic symptom severity, a more proximal risk factor.
The results from the study by Dillon and colleagues (2018) were informative, but were
limited by the fact that the study was cross-sectional, making it impossible to determine the
temporal direction of the relationships.

The objective of the current study was to further clarify the relationship between combat
exposure and suicidal ideation in a longitudinal sample with post-9/11 era veterans.
Specifically, the current study used a structural equation modeling (SEM) approach to test
the hypothesis that self-reported combat exposure assessed at baseline would be associated
with PTSD symptom severity assessed six months later, which would, in turn, be associated
with suicidal ideation at 12 months. We also hypothesized that the indirect effect of combat
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exposure on suicidal ideation via PTSD symptoms would be significant. To our knowledge,
this is the first study to use a longitudinal design to test these hypotheses.

Participants and Procedures

Measures

The current analyses were conducted using data from a larger longitudinal study of veterans’
psychological health (V= 319). Institutional Review Board approval was obtained prior to
data collection. In the parent study, data were collected at baseline (Time 1 [T1]), 6-month
follow-up (Time 2 [T2]), and 12-month follow-up (Time 3 [T3]) time points between June of
2009 and March of 2013. English-speaking veterans between the ages of 18 and 70 who
served in the military after September 11, 2001 were recruited through advertisements,
clinician referrals, and mailings to participants enrolled in a large, multi-site study of post-
deployment mental health (Brancu et al., 2017). Veterans initiated participation by calling
the study phone line and completing a brief telephone screening. There were no psychiatric
or medical exclusionary criteria. If eligible, veterans were scheduled for in-person data
collection at the Durham VA Health Care System. After providing written informed consent,
clinical interviews and self-report measures were administered. Veterans were compensated
for participation at each assessment session.

The Combat Exposure Scale (CES; Keane et al., 1989) was administered at T1 to assess past
exposure to various combat situations. The CES is a 7-item self-report measure in which
respondents rate items on a 5-point Likert scale (1 to 5) reflecting frequency, duration, or
degree of loss of combat exposure. The CES has been used in other research with post-9/11
era veterans and demonstrated good internal consistency (a = 0.88; Dillon et al., 2018).
Similarly, for the current sample, internal consistency for the CES at baseline was 0.85. The
mean CES score was 11.54 (SD = 10.84; range = 0-41).

The Beck Scale for Suicide Ideation (SSI; Beck & Steer, 1991) was used to assess current
suicidal thoughts and behaviors at T3. The SSI is a 20-item self-report questionnaire in
which respondents rate the severity of suicidal ideation, plans, and preparations during the
past week on a 3-point Likert scale (0 to 2, with higher values indicating greater severity).
For the current study, Item 20, which asked about the presence of a past suicide attempt, was
excluded from the total score to ensure the SSI captured only current thoughts. Internal
consistency reliability for the SSI at Time 3 was good (a = .83). The mean SSI score was
0.52 (5D = 2.07; range = 0-19).

The Davidson Trauma Scale (DTS; Davidson et al., 1997) was used at T2 to assess severity
of PTSD symptoms during the past week. The DTS is a 17-item questionnaire that assesses
the 17 DSM-IV symptoms of PTSD. Respondents rate the frequency and severity of each
item regarding their most bothersome traumatic event on a 5-point Likert scale (0 to 4).
Internal consistency in the present study for total symptom severity at T2 was excellent (a
=.98). The mean DTS score was 37.47 (SD = 35.40; range = 0-131).
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The Traumatic Life Events Questionnaire (TLEQ; Kubany et al., 2000) was used at T1 to
quantify the extent of non-combat trauma experienced by each participant. The TLEQ is a
self-report questionnaire that assesses exposure to 22 types of potentially traumatic events
(e.g., combat, childhood sexual assault, childhood violence, adult sexual assault, accident)
Non-combat trauma was assessed by summing up the number of non-combat trauma items
endorsed by a given participant. The mean TLEQ score (not including combat) was 3.55
(SD=3.22; range = 0-16).

Data Analysis

Results

Structural equation modeling was used to test the hypothesis that PTSD symptom severity
mediates the association between combat exposure and suicidal ideation. Consistent with
MacKinnon’s approach to testing mediation (MacKinnon, Lockwood, Hoffman, West, &
Sheets, 2002), we constructed a path model examining the effect of combat exposure
(assessed retrospectively at T1) on T2 PTSD symptom severity (Path A), and the effect of
T2 PTSD symptom severity on T3 suicidal ideation (Path B) independent of the effect of T1
combat exposure (Path C’). The indirect, or mediation, effect of combat exposure on suicidal
ideation was calculated as the product of Paths A and B. Age, gender, race, and hon-combat
trauma exposure were covaried in the path model. To test the significance of mediation,
bootstrapped confidence intervals around the indirect effect of combat exposure on suicidal
ideation were generated using resampling. This method offers an advantage over
conventional tests, such as Sobel’s z, because it takes into account the positive skew inherent
to indirect effects (Preacher & Hayes, 2008). As such, bootstrapping methods are more
powerful than conventional tests, with mediation deemed significant when the resulting
confidence interval does not span 0. In the present analyses, 5,000 resamples were used to
generate empirically derived 95% confidence intervals. All analyses were conducted using
maximum likelihood estimation, which is robust to data missing at random, available in
Mplus 7 (Muthén & Muthén, 2012).

A total of 313 veterans had at least partial T1 data available for analysis. Of these, 245
(78.3%) had at least partial T2 data on PTSD symptoms, and 197 (62.9%) had at least partial
T3 data on suicidal ideation. Participants were mostly male (83.4%), middle-aged (mean age
at baseline = 39.70, SD = 10.61, range = 21 to 67 years), and either Black or White (n= 162
Black, 52.1%; n= 131 White, 42.1%; n= 18 [i.e., Asian, Native American, Pacific Islander,
multiracial, other], 5.8%). None of the model variables were predictors of missing data at T2
(all ps > .32). Participants missing data at T3 were younger, {311) = 2.25, p=.025, and had
experienced more intense combat, {309) = 3.29, p=.001 than those who had not. No other
variables were predictors of missing data at T3 (all ps > .32).

1Given prior research indicating a high co-occurrence of PTSD and depression (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995)
and that the PTSD and depression may load onto a higher-order “distress” factor (Cox, Clara, & Enns, 2002; Miller, Fogler, Wolf,
Kaloupek, & Keane, 2008), initial efforts were made to capture PTSD and depressive symptoms (using the Beck Depression
Inventory-I1 ; Beck, Steer, & Brown, 1996) in a single latent variable, similar to (Dillon et al., 2018), using the four DTS scales and
two BDI scales. However, fit statistics of the resulting model were borderline in terms of acceptability (RMSEA = .09, CFl = 0.99,
SRMR =.02, and ;(2(6) =21.15, p=.002). Therefore, to ensure a proper measurement model, the decision was made to focus on
PTSD symptom severity separate from depression.
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The results of the path analysis are depicted in Figure 1. According to those, the total effect
of T1 combat exposure on T3 suicidal ideation was moderate and significant (8= .24, p
<.001). In turn, T1 combat exposure was also a strong predictor of T2 PTSD symptom
severity (8= .46, p<.001), which was a moderate predictor of T3 suicidal ideation (8= .33,
p=.001). With T2 PTSD symptom severity in the model, the direct effect of combat
exposure on suicidal ideation was rendered non-significant (8= .09, p=.21). According to
the bootstrapped analysis, the indirect effect of T1 combat exposure on T3 suicidal ideation
via T2 PTSD symptom severity was significant, = .15 (95% CI: .06 —.24), accounting for
64.1% of the covariance between combat exposure and suicidal ideation.

Discussion

The aim of the present study was to use longitudinal data from a veteran sample to clarify
the mixed findings regarding the nature of the association between combat exposure and
suicidal ideation. Using three assessment time points (baseline, 6-month follow-up, and 12-
month follow-up), results from a mediation model supported the hypothesis that combat
exposure indirectly affects suicidal ideation via trauma-related symptoms (severity of current
PTSD symptoms). This finding adds new evidence to the growing number of cross-sectional
studies implicating mental health symptom severity as an important mechanism by which
combat exposure exerts its effect on suicidal ideation (e.g., Dillon et al., 2018; Maguen et
al., 2011). This is the first study, to our knowledge, to test the mediating effects of current
PTSD symptoms using a longitudinal design.

Exposure to military combat has long been thought to increase suicide risk (e.g., Hoge &
Castro, 2012; Ramchand et al., 2011). However, a number of prior studies among military
service members and veterans have not found a consistent association (LeardMann et al.,
2013; Naifeh et al., 2019; Reger et al., 2015), including a meta-analysis that found a
significant but weak relationship (Bryan et al., 2015). This literature suggests that the
association between combat exposure and suicidal thoughts/attempts, if any, is likely
complex and potentially mediated by other related but distinct factors. In line with the
framework of the fluid vulnerability theory of suicide (Bryan & Rudd, 2006), which
distinguishes between distal and proximal influences on suicide risk, Dillon and colleagues
(2018) found support for the hypothesis that combat exposure serves as a distal factor that
indirectly increases suicidal thoughts and attempts via the proximal influence of PTSD and
depressive symptoms.

The current study reaches similar conclusions to Dillon and colleagues (2018), with a
particular focus on PTSD symptoms, but has several methodological advantages that allow
for more robust testing of the hypothesis. First, in contrast to cross-sectional examinations
by Dillon et al. (2018) and others (e.g., Bryan, Hernandez, Allison, & Clemans, 2013), the
longitudinal design of this study made it possible to clarify the direction of associations
between variables and to ensure that the mediator (i.e., PTSD symptoms) temporally
preceded the outcome variable (i.e., suicidal ideation), a key assumption of formal mediation
(see Kazdin & Nock, 2003). Second, and related, whereas Dillon et al. (2018) included
lifetime or historical symptomatology in the construction of latent variables (e.g., lifetime
PTSD diagnosis, past suicide attempt), the current study used only current or very recently
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experienced symptoms. This approach not only establishes the temporal relationship
between variables but also more cleanly fits within the fluid vulnerability theory framework
by directly testing the hypothesis that combat exposure is a distal influence on subsequent
suicidal ideation through the proximal influence of current posttraumatic symptoms. The
present study thereby provides a compelling mechanistic account for a way in which combat
exposure may affect suicidal ideation.

The findings of this study have clinical implications. Results suggest that clinicians working
with combat-exposed veterans should explore the extent to which these individuals are
currently distressed by this exposure, rather than only focusing on the severity of exposure
itself, when determining potential suicide risk. Though preliminary, these findings also
indicated that reducing PTSD symptoms associated with combat exposure may lead to a
reduction in suicidal ideation. The relationship between combat exposure and suicide
appears complex, and prior research suggests there are likely multiple treatment pathways to
reducing suicide risk. These include targeting issues associated with specific types of
combat, such as moral injury (Maguen et al., 2012; Wisco et al., 2017), or specific types of
trauma-related symptomatology (Gradus, Suvak, Wisco, Marx, & Resick, 2013), such as
depressive symptoms (Kumpula et al., 2019) and guilt/shame (Cunningham, Davis, Wilson,
& Resick, 2017).

The current study had several limitations. First, the longitudinal design of the study was able
to establish the temporal order of variables and thereby allowed for more rigorous testing of
statistical mediation. However, one of the key variables, combat exposure, was assessed
retrospectively at baseline. Given the length of time between combat/deployment and
baseline assessment likely varied between individuals (though such information was not
accessible in this dataset), it is possible the mediating effect of PTSD on suicide ideation
varies as a function of time since trauma exposure. Additionally, prior research has found
that reports of trauma exposure can vary as a function of PTSD severity (e.g., Roemer, Litz,
Orsillo, Ehlich, & Friedman, 1998). Future research that systematically accounts for such
periods of time since combat/deployment and variations in self-reported, retrospective
combat exposure over time could provide greater clarity on the particular dynamics of these
relationships. Second, though a strength of the study was the sample’s ethnic diversity, with
black veterans accounting for nearly half of all participants, the sample was mostly male.
Though the models controlled for age and gender, prior research has suggested there are key
differences in trauma exposure and symptoms as a function of gender (e.g., Luxton, Skopp,
& Maguen, 2010), and it will be important to see if these and other demographic variables
affect the relationship between combat exposure and suicidal ideation. Third, the PTSD
assessment that was used was based on DSM-IV. Future studies are needed to replicate these
findings using a DSM-5 PTSD assessment. Fourth, given the low base rates of suicide
attempts and deaths, it was not possible to examine the mediating effect of posttraumatic
symptom severity on suicide attempts. Future studies are needed to examine whether similar
patterns are observed for suicide attempts as they are suicidal thoughts. Lastly, there was
participant attrition (37%), which may have impacted results. This is a common limitation of
longitudinal research designs and our rate of attrition was within the range of other studies in
veteran populations (58 — 21%, respectively; Benotsch et al., 2000; McAndrew et al., 2018).
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The current study extends prior research by helping to clarify the relationship between
combat exposure and suicidal ideation and is the first to offer longitudinal evidence that
combat exposure indirectly affects suicidal ideation through the mediation of PTSD
symptom severity. Taken together, the findings of this study suggested that clinicians and
researchers should be aware of the indirect effects of combat exposure on suicidal ideation
and offer preliminary evidence to suggest that targeting posttraumatic symptoms in
treatment may help mitigate the effects of trauma exposure and thereby reduce suicide risk.
Future research is needed to further clarify the causal nature of these complex relationships
as a means to provide useful targets for treatment.
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PTSD Symptom
Severity (T2)

A46%*

Combat Exposure

24%% (09)

Page 10

33

Suicidal Ideation
(T3)

(T1)
PTSD Symptom Suicidal
Severity Ideation
Age -.02 -.06
Male Gender” -.09 .08
White Race” -.09 -127
Other Race’ .06 -.06
Non-Military Trauma .07 .02
Figure 1.

Structural equation model of suicidal ideation. The total (unadjusted) and direct adjusted
effect (in parentheses) of combat exposure on suicidal ideation are depicted. All effects are
standardized. Covariate effects are presented in the table. The dotted line represents the
mediated pathway. Tp < .10, **p < .01, @Female gender was set as the reference group.
bBlack race was set as the reference group.
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