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Abstract

Rates of suicide are alarmingly high in military and veteran samples. Suicide rates are particularly
elevated among those with post-traumatic stress disorder (PTSD) and depression, which share
overlapping symptoms and frequently co-occur. Identifying and confirming factors that reduce
suicide risk among veterans with PTSD and depression is imperative. The proposed study
evaluated whether post-deployment social support moderated the influence of PTSD-depression
symptoms on suicidal ideation among veterans returning from Irag and Afghanistan using state of
the art clinical diagnostic interviews and self-report measures. Operations Enduring and Iraqi
Freedom (OEF/OIF) veterans (n=145) were invited to participate in a study evaluation returning
veterans’ experiences. As predicted, PTSD-depression symptoms had almost no effect on suicidal
ideation (SI) when post-deployment social support was high; however, when post-deployment
social support was low, PTSD-depression symptoms were positively associated with SlI. Thus,
social support may be an important factor for clinicians to assess in the context of PTSD and
depressive symptoms. Future research is needed to prospectively examine the interrelationship
between PTSD/depression and social support on suicidal risk, as well as whether interventions to
improve social support result in decreased suicidality.

1.) Introduction

A substantial proportion of \Veterans returning from service in Operations Enduring and Iraqi
Freedom (OEF/OIF) experience psychological symptoms associated with increased risk for
suicidal behavior (Jakupcak et al., 2010; Pietrzak et al., 2010). Rates of completed suicide in
OEF/OIF military service members and Veteran populations are alarmingly high (Kang and
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Bullman, 2008; Blow et al., 2012; McCarthy et al., 2012). Recent statistics from 2012 data
indicate that 22 Veterans commit suicide per day (U.S. Department of Veterans Affairs,
2013). Additionally, while Veterans represent 1% of the population, they comprise 22% of
all completed suicides in the United States (U.S. Department of Veterans Affairs, 2012).
These statistics are concerning and further research is necessary to identify risk factors for
suicide in this population. Although some suicides are completed impulsively, prior research
demonstrates that expressed suicidal ideation (SI) predicts completed suicide attempts
(Schneider et al., 2001; Angst et al., 2002). Thus, identification and confirmation of key risk
factors for Sl is crucial in pinpointing targets for prevention and intervention.

Multiple risk factors are associated with increased SI among OEF/OIF Veterans including:
posttraumatic stress disorder (PTSD), major depressive disorder (MDD), traumatic brain
injury, problematic alcohol use, psychosocial problems, history of physical or sexual abuse,
stigma, barriers to care, lower resilience, lower social support, and current psychotic
disorder (Jakupcak et al., 2009; Pietrzak et al., 2010; Brenner et al., 2011; Lamaire and
Graham, 2011). Two of these risk factors, PTSD and MDD, are highly prevalent, share
several overlapping symptoms, and frequently co-occur among OEF/OIF Veterans (Seal et
al., 2007; Koenen et al., 2008). Notably, Veterans with PTSD or MDD have significantly
elevated risk of SI (Jakupcak, et al., 2009; Bryan and Corso, 2011; Pukay-Martin et al.,
2012; Rudd et al., 2011), although the data are mixed as to whether their co-occurrence does
(Oquendo et al., 2003; Pukay-Martin et al., 2012) or does not (Jakupcak et al., 2009; Guerra
and Calhoun, 2011; Lemaire and Graham, 2011) synergistically escalate risk for SI. Recent
evidence suggests that, among trauma-exposed samples, these two disorders may actually be
better represented by a single dimension, rather than as two separate disorders (Miller et al.,
2008; Elhai et al., 2011). Specifically, in a sample of combat Veterans, a series of
confirmatory factor analyses across all DSM-I11 diagnoses revealed that a 3-factor model
best fit the data, an anxious-misery factor made up of PTSD and MDD symptoms, a fear
factor, comprised of other anxiety disorders such as panic disorder and obsessive compulsive
disorder, and an externalizing factor, consisting of antisocial personality disorder and
substance use disorders (Elhai et al., 2008). Additionally, among Veterans diagnosed with
either PTSD or MDD, scores on self-reported PTSD symptom scales were similar,
suggesting that there are fewer differences than the diagnostic categories suggest (Gros et
al., 2012). Thus, both PTSD and MDD loaded onto one factor, suggesting that they may be
better represented via a single dimension in trauma-exposed samples.

Several factors mitigate against suicide risk, including increased social support, being
married, and having a sense of purpose and control (Jakupcak et al., 2010; Lemaire and
Graham, 2011; Pietrzak et al., 2011). Perceived social support (i.e., perceptions of available
social support, as opposed to the number of people with whom a person is in contact) is
consistently linked to reduced Sl. Perceived social support in the post-deployment phase
appears to be a critical factor that buffers against risk for suicide and contributes to recovery
from PTSD and depression in OEF/OIF Veterans (Jakupcak et al., 2010; Pietrzak et al.,
2010, Pietrzak et al., 2011).

Veterans who screened positive for PTSD experience lower rates of partner satisfaction,
family cohesion, and social functioning (Tsai et al., 2012). Among OIF/OEF Veterans, social
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support buffers against Sl, though this protective effect is reduced among those with a
diagnosis of PTSD or depression (Jakupcak et al., 2010; Pietrzak et al., 2011). Thus,
examining interactions among mental health symptoms and social support is imperative to
inform prevention and intervention efforts aimed at decreasing Veterans’ risk for suicide.

1.1 Objective and Hypothesis

The current study examined whether perceived post-deployment social support (a modifiable
risk factor) moderates the relationship between a PTSD-depression factor and SI among
OEF/OIF Veterans. This study improves upon prior work in this area by utilizing clinical
interviews and self-report measures that have strong psychometric properties. It was
hypothesized that the effect of PTSD-depression symptoms on Sl would be strongest among
Veterans with low social support and weakest among Veterans with high social support.

2.) Methods

2.1 Participants

Within the Central Texas Veterans Health Care System (CTVHCS), OEF/OIF Veterans (N =
145) were recruited to participate in a study that assessed warzone experiences and post—
deployment adjustment. Participants were recruited through advertisements at recruitment
sites and Veterans’ service organizations, in-service presentations to VA staff (e.g., primary
care, mental health, and OEF/OIF program), and mailings to OEF/OIF Veterans enrolled in
the CTVHCS system. Participants were eligible if they were: (a) an OEF/OIF Veteran; (b)
able to provide informed consent; and (c) able to complete the full assessment battery.
Participants were excluded if they met the following criteria: (a) a diagnosis of bipolar or
psychatic disorder; (b) recently began (i.e., had not reached stabilization) psychiatric
medications or psychotherapy; or (c) suicidal or homicidal ideation, intent or plan
warranting crisis intervention. Initial eligibility was determined via a phone screen, which
assessed for OEF/OIF Veteran status, suicidal or homicidal ideation warranting crisis
intervention, and status of psychiatric treatment. While severe suicidal or homicidal ideation
was listed in the exclusion criteria because the study investigators felt that crisis intervention
was more important than participating in the study at such time, no participants were
excluded based on this criterion. Screening for bipolar disorder and schizophrenia via the
MINI (Mini International Neuropsychiatric Interview; Sheehan et al., 1998) was conducted
at the beginning of the clinical interview to determine final eligibility. Based on these
inclusion/exclusion criteria, 15 participants were deemed ineligible resulting in a final
sample of 130 eligible participants.

The mean age of the final sample was 38.0 years (SD = 10.76). Participants were primarily
male (84.6%). Within the sample, 26.0% identified as Hispanic, 63.4% as Caucasian, 17.9%
as African-American, 0.8% as Hawaiian/Pacific Islander, and 8.9% as “Other” (categories
were not mutually exclusive). The mean education level of the sample was 14.1 years (SD =
2.5 years). The majority of participants served in the Army (82.3%). In addition, 4.7%
served in the Air Force, 8.6% in the Marine Corps and 6.3% in the Navy (categories were
not mutually exclusive). Further, most Veterans served in active duty (95.3%), while 46.1%
served in the reserves and 16.4% served in the National Guard (categories were not mutually
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exclusive). Participants identified their rank at discharge as: 32.0% E1-E4, 38.4% E5-ES,
16.8% E7-E9, 4.8% 01-03, 6.4% 04-09, 1.6% WO1-WO5.

2.2 Procedures

Study procedures were approved by the local Institutional Review Board. Veterans were
screened for initial eligibility via telephone after providing informed verbal consent.
Veterans were then scheduled for a face-to-face assessment, during which written informed
consent was obtained and final eligibility confirmed. Veterans completed a clinical interview
to diagnose PTSD and depression, and screen for psychosis and bipolar disorder (exclusion
criteria). They also completed several self-report measures to ascertain basic demographic
information, history of military service, and symptoms of PTSD, depression, and SI.

2.3 Measures

2.3.1 Inclusion/Exclusion Criteria—The Mini International Neuropsychiatric Interview
(MINI; Sheehan et al., 1998) is a clinician-administered diagnostic assessment for Axis |
disorders. Sections of the MINI were employed to screen for bipolar disorder and psychotic
disorders.

2.3.2 Demographic Information—A demographic questionnaire was created for the
current study to assess participant characteristics including age, gender, race and ethnicity,
relationship status, cohabitation status, education, employment, income and military service
characteristics.

2.3.3 PTSD symptoms—The Clinician Administered PTSD Scale (CAPS; Blake et al.,
1995) is a semi-structured diagnostic interview. The CAPS assesses the intensity and
frequency of the 17 symptoms of PTSD as defined by DSM-IV. In the current study, the
CAPS focused on traumatic events related to an OEF/OIF deployment. If the participant was
unable to identify a potentially traumatic event during their service in OEF/OIF that met full
Criterion A, the CAPS was conducted on the event that met Criterion Al (i.e., an event
involving actual or threatened death or serious injury, or a threat to the physical integrity of
self or others) identified by the participant as being the worse event. In the rare instances in
which no such event was identified, the CAPS was administered based on general
deployment-related stress. In this manner, a continuous PTSD symptom score could be
derived for all participants. Participants were queried regarding their symptoms during the
past 30 days as well as a past month when participants identified symptoms as being most
severe. The CAPS yields both a categorical PTSD diagnosis and a continuous symptom
severity score. Of the total sample, 116 participants (89.2%) met criterion A. Internal
consistency in the current study was 0.98.

The PTSD Checklist-Military Version (PCL-M; Forbes et al., 2001) is a 17-item self-report
measure that assesses military-related PTSD symptoms during the past month according to
the DSM-/V-TR (American Psychological Association, 2000). The PCL-M has outstanding
validity and internal consistency (Blanchard et al., 1996). Prior research supports the utility
of using both clinician-administered and self-report measures of PTSD with war Veterans
(Kulka et al., 1991). A prior report from the current study indicated that PCL-M scores are
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more strongly associated with recent, non-traumatic life stressors than CAPS scores (Meyer
et al., 2013). This suggests that self-reported PCL-M scores tap cumulative responses to
traumatic stress as well as to non-traumatic stressors among returning war Veterans, which is
likely relevant for understanding risk for suicide. Internal consistency for the PCL-M in the
current study was 0.96.

2.3.4 MDD Symptoms—The Anxiety Disorders Interview-1V (ADIS-1V; Di Nardo et al.,
1994) is a semi-structured clinician administered interview that was used to assess DSM-1V
MDD symptoms. The ADIS-1V has demonstrated good reliability and good inter-rater
reliability (Brown et al., 2001)

The Beck Depression Inventory-11 (BDI-II; Beck et al., 1996) is a frequently-used 21-item
measure of depressive symptoms. Participants rate current depressive symptoms on a Likert
scale of 0 (no depressive symptoms) to 3 (severe depressive symptoms). A score of 0-9
indicates minimal depression, 10-18 represents mild depression, 19-29 is indicative of
moderate depression, and scores above 30 are considered severe depression (Beck et al.,
1988). The BDI-1I has demonstrated high internal consistency (Beck et al., 1996) and good
test-retest reliability (Beck et al., 1996). In the current data analyses, the BDI-11 item
assessing Sl and intent was removed in order to eliminate overlap between the predictor
(depressive symptoms) and outcome variable (SI). Internal consistency for the scale in the
current study was 0.96.

2.3.5 Suicidal Ideation—The Beck Scale for Suicide Ideation (BSS) is a 19-item self-
report instrument that assesses thoughts, behaviors and plans to commit suicide during the
past week (Beck et al., 1988; Beck and Steer, 1991; Steer, Kumar and Beck, 1993).
Participants rate items on a 3-point Likert scale ranging from 0 (least severe or low suicidal
intensity) to 2 (most severe or high suicidal intensity). The internal reliability, test retest
stability and concurrent validity of this measure have been established (Beck and Steer,
1991; Steer et al., 1993; Beck et al., 1998). Internal consistency for the scale in the current
study was 0.91.

2.3.6 Social Support—The post-deployment social support scale (PDSS) is a 15-item
self-report measure from the Deployment Risk and Resilience Inventory, a set of scales that
assess risk and resilience factors related to deployment in military personnel and Veterans
and are designed to be used as stand-alone measures (DRRI; King et al., 2006; Vogt et al.,
2008). The DRRI scales are validated for use with OEF/OIF Veterans (Mogt et al., 2008).
The PDSS assesses perceived emotional and instrumental (i.e., tangible social support, such
as providing resources) forms of social support from family, friends, employers and the
community following deployment. There is also a 9-item version of the measure. Thirty-one
participants completed the 9-item version, as the 15-item was not yet available when the
study started, and scores were combined across versions. The 9-item and 15-item scales
correlated highly, 7=0.96, p< 0.001. Internal consistency for the 15-item version of PDSS
was 0.83, and internal consistency for the 9-item scale was 0.71.
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3.) Results

Approximately 42% (n = 54) of the sample met full diagnostic criteria for current military-
related PTSD at the time of the assessment, and 30% (n = 39) met full diagnostic criteria for
current MDD. Consistent with prior research demonstrating high rates of comorbidity
between PTSD and depression (e.g., Gros et al., 2012), 57% (31/54) of participants with
PTSD also met criteria for MDD, whereas 80% (31/39) of participants with MDD also met
criteria for PTSD. Thus, PTSD, MDD, and co-occurring PTSD-MDD were well represented
in the sample. There was a high correlation between CAPS and BDI scores, r=0.76, p<
0.001 as well as PCL-M and BDI scores, r=0.80, p< 0.001. The correlation between the
CAPS and PCL-M was r=0.79, p< 0.001.

In the total sample, 18.5% endorsed suicidal ideation on the BSS. The mean score was 1.16
(SD=3.57), and scores ranged from 0 to 21. Among the subset of participants (n = 62) with
PTSD and/or MDD, 24.1%, (n = 15) endorsed suicidal ideation (mean = 2.15, SD = 4.74).
BSS data were positively skewed and kurtotic. Thus, BSS scores were log transformed,
which reduced both skewness and kurtosis. A small amount (2.9%) of the item-level BSS
data were missing, which was addressed by substituting the mean item score.

3.1 Factor Analysis

Given high rates of co-occurrence of PTSD and MDD in both the current sample and prior
research (e.g., Miller et al., 2008; Elhai et al., 2011; Gros et al., 2012), as well as evidence
for a higher-order PTSD-depression factor from factor analytic studies (e.g., Miller et al.,
2008), principal component analysis (PCA) was used to create a composite PTSD-
depression factor from the CAPS total symptom severity score, PCL-M, and BDI-II. A
single factor accounting for 85% of the variance in these measures was extracted. All three
measures loaded highly onto the PTSD-depression composite factor (CAPS =.92, PCL-M
= .93, BDI-II =.92), providing strong evidence for a single, underlying factor. Accordingly,
the PTSD-depression composite score obtained from the PCA was used in the subsequent
regression analysis to minimize issues related to multicollinearity and Type | error.

3.2 Moderated Regression Analysis

Moderated hierarchical linear regression was used to test the main hypothesis that social
support moderates the effect of PTSD-depression symptoms on Sl. The dependent variable
was the log-transformed BSS score. Gender, age, education level, and race (dichotomized as
Non-White = 0; White = 1) were entered into the first step of the regression to control for
possible differences in these characteristics across diagnoses and level of SI. Composite
PTSD-depression scores (which were standardized as a result of the PCA) and centered
social support scores were entered in step 2. A social support x PTSD-depression interaction
term was entered in step 3. As can be seen in Table 1, none of the demographic variables
significantly predicted Sl in step 1. Social support, p = -0.24, p=0.05 (small effect) had a
significant effect in step 2. The effect of PTSD-depression symptoms, p = 0.21, p= 0.05
(small effect), in step 2 was nearly statistically significant. In support of the main hypothesis,
the social support x PTSD-depression symptoms interaction term significantly predicted Sl
in step 3, AR?=0.07; p =-0.27, p<0.01, Z=0.09 (small effect). The interaction
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accounted for 7% of unique variance in Sl over and above the main effects of PTSD-
depression and social support. As predicted, PTSD-depression symptoms had almost no
effect on SI when social support was high; however, when social support was low, PTSD-
depression symptoms were positively associated with S, such that Veterans with high levels
of PTSD-depression symptoms and low levels of social support exhibited the highest overall
levels of SI (Figure 1).

To explore how PTSD and MDD diagnoses might influence the observed interaction, post-
hoc analyses were conducted in which the analyses described above were repeated with the
sub-sample of Veterans who currently met full criteria for either PTSD or MDD (n = 62). As
can be seen in Table 1, the results from this subgroup analysis were highly similar to those
found in the overall sample. The magnitude of the interaction observed in this subsample
was larger, ARZ = 0.16; B = -0.97, p< 0.01, #=0.25 (medium effect), than that observed in
the total sample, providing strong evidence that the findings from the general sample were
not an artifact of including participants in the analysis who did not meet full criteria for
PTSD and/or MDD.1

4.) Conclusion

The current study expands upon the existing literature by using a more comprehensive
assessment (i.e., clinical diagnostic interview and well-validated self-report measures of
PTSD, depression, social support and SI) in comparison to earlier reports that relied upon
single item measures or items pulled from different scales. As predicted, the interaction
between social support and PTSD-depressive symptoms predicted unique variance in current
Sl over and above demographic variables and main effects. These effects became even
stronger when limiting the sample to those diagnosed with PTSD or MDD. Consistent with
prior research (Jakupcak et al., 2010; Pietrzak et al., 2010; Pietrzak et al., 2011), individuals
who report elevated PTSD-depressive symptoms and low perceived post-deployment social
support may be at increased risk for SI compared to those reporting high levels of either risk
factor alone.

Findings from the current study have direct clinical implications for assessing risk for
suicide within Veteran populations, as well as informing treatment planning. In addition to
established suicide risk assessment practices, our findings suggest that clinicians should
assess perceptions of social support among Veterans with PTSD and depression. Individuals
who experience severe symptoms of depression and/or PTSD in combination with low social
support appear to be at higher risk for Sl than individuals who experience the same symptom
profile yet have high social support. Likewise, functional analysis of social support systems,
evaluation of the accuracy of perceptions about social support, and strategies to increase
social support resources may be important factors to incorporate during interventions aimed

1A second post-hoc regression analysis was also conducted in which we used categorical PTSD and MDD diagnoses in the analyses
instead of a continuous PTSD-depression factor. Gender, age, education level, and race were entered in step 1. Centered social support
scores and centered PTSD and MDD diagnosis (no = -.5, yes = .5) were entered in step 2. Finally, social support x PTSD diagnosis
and social support x MDD diagnosis interaction terms were entered in step 3. The only significant predictor of Sl in this model was
social support. Neither PTSD nor depression diagnosis was predictive of Sl in step 2. In addition, neither diagnosis interacted with
social support to predict Sl in step 3. This was likely due to decreased statistical power associated with using dichotomous instead of
continuous predictors.
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at reducing risk for suicide. Of relevance, there has been one promising trial of
interpersonal-psychodynamic therapy in individuals who attempted suicide (Guthrie et al.,
2001). Although this treatment did not directly target increasing social support, it is
conceptually related in that it utilized the client-therapist relationship to resolve
interpersonal problems as a means of treating SI (Guthrie et al., 2001). Compared to
treatment as usual, individuals who received interpersonal-psychodynamic therapy were
significantly less likely to attempt suicide during the 6-month follow-up period.

Of clinical importance, not only does social support interact with PTSD/depression to buffer
against Sl risk, but data also suggest that social support moderates response to treatment for
PTSD (Price et al., 2011). Specifically, individuals who reported higher levels of perceived
emotional and informational social support had greater symptom reduction following PTSD
treatment. Conversely, conflict and lack of positive interactions with significant others may
impede recovery from PTSD (Robinaugh et al., 2011). Thus, in order to more fully address
suicide risk, clinicians may need to assess social support and intervene not only by treating
disorders that increase risk for Sl, but also by directly target social support in treatment.
However, not all forms of social support are equivalent in terms of playing a protective role
(e.g., perceived social support is more potent in comparison to actual support), and the
mechanisms underlying differences in perceived social support remain unclear (Marroquin,
2011). Thus, when treating suicidal Veterans, thorough assessment of the quantity and
quality of social support, perceptions of social support, and utilization of available social
support is suggested.

4.1 Study Limitations

While the current study has several strengths, including the use of clinical diagnostic
interviews and widely used, validated self-report measures, findings should be interpreted
within the context of several limitations. First, all participants were enrolled in VA health
care. Thus, the degree to which these findings generalize to OEF/OIF Veterans who are not
seeking VA healthcare, or to non-Veteran populations, is unclear. Second, given the cross-
sectional nature of the study, prospective, longitudinal research is needed to validate these
findings.

4.2 Future Directions

Given that social support has been shown to moderate the influence of PTSD and depression
on Sl in multiple cross-sectional studies, future research should evaluate whether social
support prospectively predicts Sl and risk for suicide, and whether changes in social support
is a more sensitive measure of suicide risk. Future research should continue to examine the
most effective methods for assisting people with low social support (Hogan et al., 2002) and
whether incorporating social support interventions into existing empirically-supported
treatments for PTSD and depression reduces Sl and risk for suicide. To maximize the impact
of social support interventions, additional research is necessary to investigate the impact of
differing forms of social support on Sl, as well as precise mechanisms of social support that
contribute to SI. For example, low social support is a robust risk factor for suicide (Van
Orden et al., 2010). However, specific mechanisms that contribute to low social support and
the development of social support systems remain unclear. One potential candidate is social
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cognition, or the ability to perceive, interpret, and respond to others when in social
interactions (Green et al., 2005). Social cognition offers mechanisms, such as emotion
perception, social perception, attributional style and theory of mind that are ripe for study
within mental health population and among those who may be suicidal (Couture et al., 2006;
Nietlisbach and Maercker, 2009; Sharp et al., 2012). Elucidating mechanisms to increase
social support systems, as well as perceptions of social support, could provide fruitful targets
for Sl intervention in at-risk populations of returning Veterans who are attempting to
reintegrate into civilian life following warzone deployments.
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Figure 1.
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Composite Factor Mean

Plot of Social Support x PTSD-Depression Symptoms Interaction Predicting Suicidal
Ideation Among OEF/OIF Veterans (N = 130).
Note: PTSD = posttraumatic stress disorder; MDD = major depressive disorder; BSS = Beck

Suicide Scale.
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Table 1

Summary of the Continuous Regression Models Predicting Suicidal Ideation

Full Sample PTSD or MDD Dx

(n =130) (n=62)
BSS Scores BSS Scores
AR? B AR? B
Step 1 0.05 0.06
Gender -0.04 0.01
Age -0.09 -0.10
Education Level -0.16 -0.12
Race 0.08 0.19
Step 2 0.14 0.19
Social Support —0.24% —0.29%
PTSD-Depression Symptoms 0.214 0.262
Step 3 0.07 0.16
Social Support x PTSD-Depression —0.277% —0.97™%
Total ”2 0.26 0.40
Note:
*
p<0.05;
Ak
p<0.01;
% 0.061.

PTSD = post-traumatic stress disorder; MDD = major depressive disorder; BSS = Beck Suicide Scale.
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