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Despite efforts to elucidate the relationship between traumatic event exposure and adverse mental
health outcomes, our ability to understand why only some trauma-exposed individuals become
emotionally affected remains challenged. The aim of the current study is to determine the relations
between social support, religiosity, and number of lifetime traumatic events experienced on past-12
month posttraumatic stress disorder (PTSD), depression, and suicidal ideation (SI) in a nationally
representative sample of Canadian Forces personnel. The current study used data from the Canadian
Community Health Survey Cycle 1.2 e Canadian Forces Supplement. The impact of a number of
predictive and mediating factors was assessed using structural equation modeling. Social support and
number of lifetime traumatic events experienced were significant predictors of past-year PTSD,
depression, and SI; however PTSD did not mediate the relationship between number of traumatic events
and SI nor between social support and SI. Conversely, depression mediated the relationship between
number of traumatic events and SI. Possible mechanisms for these findings and their implications are
discussed.

� 2011 Elsevier Ltd. All rights reserved.
1. Introduction

The impact of peacekeeping or combat in theaters of conflict on
mental disorders such as Posttraumatic Stress Disorder (PTSD) is
well-documented. Recent events in Iraq and Afghanistan have led
to a considerable number of studies finding that military personnel
are indeed at increased risk of developing PTSD as a result of their
service (Hankin et al., 1999; Hoge et al., 2004, 2007; Hotopf et al.,
2006; Iversen et al., 2008; Seal et al., 2007); and although Cana-
dian military operations prior to 2002 consisted mainly of peace-
keeping and the provision of humanitarian assistance (Department
of National Defence, 2011), previous research shows that military
personnel deployed on peacekeeping missions may be at increased
risk for PTSD (Litz et al., 1997). However, substantial controversy
about whether military personnel are also at greater risk of suicidal
behaviors continues to exist, despite evidence that suicide is one of
the most common causes of death among military personnel
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(Hendin and Haas, 1991; Tien et al., 2010) and that the rate of death
by suicide in military members is increasing (Kuehn, 2009; Lorge,
2008).

A number of studies have found that military veterans are more
likely to attempt or complete suicide than civilians (Hendin and
Haas, 1991; Kang and Bullman, 2008; Kaplan et al., 2007;
McCarthy et al., 2009; Thoresen et al., 2003), while others,
including one recent study of Canadian Forces (CF) members, have
found that military personnel were less likely to attempt suicide
than their civilian counterparts (Belik et al., 2010; Desjeux et al.,
2004; Michel et al., 2007; Scoville et al., 2007). It is likely that part
of the controversy can be attributed to important methodological
artifacts, including differences in study populations (i.e. age distri-
bution; military veterans vs. still-serving armed forces members;
differences in psychological characteristics of civilians and military
personnel; etc.), the sample sizes and time frames of comparative
studies, and differences in the way suicide attempts and completed
suicides are recorded across nations (Michel et al., 2007).

Little information is available regarding the possible role of
predictor and mediating factors that inhibit or lend to suicidal
ideation (SI) in military populations. The impact of contributing
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factors such as sex (Boscarino and Adams, 2009; Kessler et al., 1999;
Taylor et al., 2003), positive and negative social supports (Seal et al.,
2007; Pietrzak et al., 2009, 2010; Vogt and Tanner, 2007), religiosity
(Kendler et al., 1999; Koenig et al., 1998), and exposure to multiple
traumatic experiences (Seal et al., 2007; Belik et al., 2007; Tanskanen
et al., 2004) on adverse mental health outcomes such as PTSD and
major depressive disorder (MDD) in both military and civilian pop-
ulations has been well-documented. However, the authors of the
current study are not aware of any study to date that has attempted
to fully investigate a setof interrelated relationshipspredictingPTSD,
MDD, and suicidal ideation in a military population. The authors of
the current study hypothesize that a lack of positive social support
and exposure to multiple traumatic events will predict past-year
PTSD, MDD, and SI; and that past-year PTSD and MDD will mediate
the relationship between social support and SI, and number of life-
time traumatic events experienced and SI. Therefore, this study aims
to: 1) determine how number of lifetime traumatic events experi-
enced, sex, self-perceived religiosity, social support, and years of
military service impact past-year PTSD,MDD, and SI in the CF; and 2)
assess whether past-year PTSD and MDD mediate the relationship
between social support and past-year SI, and number of lifetime
traumatic events experienced and past-year SI.

2. Materials and methods

2.1. Sample

The Canadian Community Health Survey e Canadian Forces
Supplement (CCHS-CFS) is a nationally representative sample of
8441 active Canadian Forces (CF) members between the ages of 16
and 64 years belonging to either the Regular (N ¼ 5155) or Reserve
(N¼ 3286) Forces. Data for this survey were collected on a monthly
basis between May and December of 2002 in face-to-face inter-
views conducted by trained professional Statistics Canada inter-
viewers. The response rate for the survey was 79.5% for Regular
Force members and 83.5% for Reserve Force members (Statistics
Canada). A multistage sampling framework was used to ensure
the representativeness of the sample to the CF. The details of this
sampling methodology have been thoroughly described in
a number of previous studies (Belik et al., 2009; Fikretoglu et al.,
2009; Sareen et al., 2007) and are available at http://www.
statcan.gc.ca/imdbbmdi/document/5084_D1_T1_V1-eng.pdf.

2.2. Measures

Self-perceived religiosity and social support were explored as
possible predictors of adverse mental health outcomes. Self-
perceived religiosity was assessed by asking “In general, would
you say that you are very religious, religious, not very religious, or
not religious at all?” Similarly worded questions (“to what extent
do you consider yourself a religious person?”) have been used to
evaluate the role of religiosity in the development of depression in
a number previously published studies (Dew et al., 2008, 2010).

The CCHS-CFS assessed social support using 19 functional social
support items, adapted from the Medical Outcomes Survey (MOS)
Support Survey. Frequency of various kinds of social support was
assessed using a 5-point Likert-type scale, with 1 ¼ none of the
time and 5 ¼ all of the time. Items are summed to create four
subscales of social support: affection (range ¼ 0e12), emotional or
informational support (range ¼ 0e32), positive social interaction
(range ¼ 16), and tangible support (range ¼ 0e16), with higher
scores indicating greater levels of support. These scales have been
demonstrated to have excellent internal consistency and reliability,
with Cronbach’s alphas ranging from 0.91 to 0.96 (Sherbourne and
Stewart, 1991). In order to assess overall social support, we created
a higher-order social support factor (using confirmatory factor
analysis) which consisted of the four subscales of social support
assessed by the survey; we termed this variable “perceived social
support”. Higher scores on this variable indicated greater positive
social support.

Number of lifetime traumatic events experienced, past-year
PTSD, MDD, and SI were assessed using the World Mental Health
version of the Composite International Diagnostic Interview
(WMH-CIDI) 2.1 (World Health Organization,1997). TheWMH-CIDI
is a structured diagnostic interview that can be used to assess
a number of mental disorders, including anxiety disorders, mood
disorders and substance disorders. Disorders are assessed using the
definitions and criteria set out in the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) and the ICD-
10 Classification of Mental and Behavioral Disorders (ICD-10).
Methodological evidence collected in the WHO-CIDI Field Trials
and clinical calibration studies have demonstrated that the WMH-
CIDI has good to excellent reliability and validity (Haro et al., 2006;
Wittchen, 1994), and that diagnoses made using the WMH-CIDI are
consistent with those made in a clinical face-to-face interview
(Kessler et al., 2004).

Number of lifetime traumatic events experienced was based on
the sum count of 28 possible types of traumatic events the
respondent has experienced over the course of his or her lifetime.
Respondents were provided with a list of traumatic events adapted
from the WMH-CIDI and asked if they had experienced any of the
events listed, and if so, how many different events they had been
exposed to (range ¼ 1 to 28). Traumatic events assessed by the
WHMCIDI include such experiences as experiencing combat, acting
as a relief worker in a combat zone, witnessing death or seeing
dead bodies, having been sexually assaulted or raped, having been
physically assaulted, having a loved one pass away unexpectedly, or
having been in an automobile accident.

Past-year alcohol dependence was assessed using the Alcohol
Dependence Scale (Short Form Score) (Kessler et al., 1998), a subset
of the WMH-CIDI, and is based on the Diagnostic and Statistical
Manual of Mental Disorders, Third Edition Revised (DSM-III-R)
criteria for psychoactive substance use disorder. Respondents were
asked a number of questions about their use of alcohol over the past
twelve months; responses were coded as yes¼ 1/no ¼ 0. Seven key
items were used to form the Short Form Score. Scores ranged from
0 to 7; a score of three or higher on this index indicated alcohol
dependence.

Past-year MDD and PTSD were assessed using the following
criteria, from the 1.2/WMH-CIDI derived variable document
(Statistics Canada). Respondents met criteria for past-year MDD if
they: 1) met criteria for a lifetime major depressive episode; 2) had
a major depressive episode in the 12months prior to the interview;
and 3) reported clinically significant distress or impairment in
social, occupational or other important areas of functioning. In
order to assess past-year PTSD, respondents were asked which
traumatic experience, if they had been exposed to more than one,
caused the most adverse reactions; this “worst event” was identi-
fied as the index trauma used to determine whether a respondent
met criteria for past-year PTSD. A diagnosis of past-year PTSD was
given to individuals who: 1) met CCHS 1.2/WMH-CIDI criteria for
lifetime PTSD; 2) reported having reactions in the 12 months prior
to the interview; 3) reported re-experiencing the event through
recurrent distressing recollections, dreams, flashbacks, or physio-
logical reactivity on exposure to reminders of the event in the 12
months prior to the interview; 4) reported persistent avoidance of
stimuli associated with the trauma and numbing of general
responsiveness in the 12 months prior to the interview; and 5)
reported persistent symptoms of increased arousal in the 12
months prior to the interview.
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Past-year suicide ideation (SI) was assessed by asking “In the
past 12 months, did you seriously think about committing suicide
or taking your own life?” SI has been assessed using the same
question in a number of other nationally representative studies
(Ratcliffe et al., 2008; Sareen et al., 2005).

Past-year SI, past-year MDD, past-year PTSD, alcohol depen-
dence, and perceived social support (PSS) were our outcome vari-
ables of interest; however past-year PTSD, past-year MDD, alcohol
dependence, and PSS were also tested as predictors of past-year SI.

2.3. Statistical analyses

We used the final sample weights included in the Statistics
Canada data file to ensure that the data used were representative of
the CF as a whole. A confirmatory factor analysis (CFA) of social
support items was tested using a second-order CFA, with the
measures’ items mapping onto the four social support subscales as
latent factors (affection, emotional or informational support, posi-
tive social interaction, and tangible social support), subsumed by
a second-order latent PSS factor.

Mplus 5 software (Muthén and Muthén, 2007) was used for CFA
and the structural equation modeling (SEM). Because the model
included binary variables, weighted least squares estimation with
a mean-and variance-adjusted chi-square test was used (Flora and
Curran, 2004;Wirth and Edwards, 2007). Missing data for variables
were estimated using full information maximum likelihood
procedures (Muthén, 1998e2004); however 60 participants were
excluded from the analysis because of missing data on predictor
variables. All residual covariances were fixed to zero.

The SEM analyses were based on a covariance matrix that
included Pearson correlations for continuous variable pairs, tet-
rachoric correlations for binary variable pairs, and polyserial
correlations for binary-continuous variable pairs. Linear regression
coefficients were estimated for paths leading to continuous vari-
ables (i.e. alcohol dependence) and probit regression coefficients
were used for paths leading to binary variables (i.e. past-year SI).
Standardized path coefficients for direct and specifically hypothe-
sized indirect effects were also calculated; Sobel’s test was used to
compute indirect/mediation effects. Lastly, both comparative fit
and TuckereLewis indices (CFI and TLI, respectively) and root mean
square error of approximation (RMSEA) were computed using the
standard cut-offs for an excellent fit (CFI � 0.95; TLI � 0.95;
RMSEA � 0.06) (Hu and Bentler, 1998, 1999). Two alternate models
were also tested to ensure that a better fit couldn’t be achieved. One
of these models excluded number of lifetime traumatic events
experienced as a predictor variable, and the other examined the
additive impact of PTSD and MDD diagnoses on alcohol abuse.
None of these models improved the fit indices; therefore, only the
original model was used for the remainder of the analyses.

3. Results

2.33% (N ¼ 197) met criteria for past-year PTSD diagnosis, while
6.86% (N ¼ 574) met criteria for past-year MDD. 3.84% of partici-
pants (N ¼ 324) reported having suicidal thoughts in the past
twelve months.

3.1. Confirmatory factor analysis

The results of the social support CFA show that the newly-
constructed second-order PSS variable captured the covariance
between all social support items very well and met criteria for an
excellent fit of the data [robust X2 (3, N ¼ 8407) ¼ 9.91, P ¼ 0.02,
CFI ¼ 0.96, TLI ¼ 0.98, RMSEA ¼ 0.02].
3.2. Structural equation modeling

The results of the SEM show that our structural model also fit
the datawell [robust X2 (4, N¼ 8347)¼ 29.49, P< 0.001, CFI¼ 0.95,
TLI ¼ 0.95, RMSEA ¼ 0.03).

A number of structural paths between predictor and outcome
variables were statistically significant at the P < 0.001 level, and
several other structural paths were found to be statistically signif-
icant at the P < 0.05 level (see Fig. 1). Neither sex nor years of
military service were significantly associated with the social
support variable. Past-year PTSD was significantly predicted by
both number of lifetime traumatic events (b ¼ 0.39, P < 0.001) and
PSS (b ¼ �0.56, P < 0.001), as was past-year MDD (b ¼ 0.008,
P < 0.001 and b ¼ �0.13, P < 0.05, respectively), and alcohol
dependence (b ¼ 0.008, P < 0.001 and b ¼ �0.47, P < 0.001). PSS
also predicted past-year SI at the P < 0.05 level (b ¼ 0.11). Lastly,
self-perceived religiosity predicted past-year MDD (b ¼ 0.39,
P < 0.05) but not past-year SI (b ¼ 0.22, P > 0.05).

We also tested several mediation hypotheses in this model: 1)
that past-year PTSD would mediate the relationship between PSS
and past-year SI; 2) that past-year PTSD would mediate the rela-
tionship between number of lifetime traumatic events experienced
and past-year SI; and 3) that past-year MDD would mediate the
relationship between number of lifetime traumatic events experi-
enced and past-year SI. Somewhat unexpectedly, past-year PTSD
did not mediate the relationship between either PSS and past-year
SI [b ¼ 0.01, B ¼ 0.02 (SE ¼ 0.06), P > 0.05] or between number of
lifetime traumatic events experienced and past-year SI [b ¼ �0.01,
B ¼ 0.02 (SE ¼ 0.06), P > 0.05]. However, we found that past-year
MDD did mediate the relationship between number of lifetime
traumatic events experienced and past-year SI [b ¼ 0.04, B ¼ 0.07
(SE ¼ 0.02), P < 0.001].

4. Discussion

To the best of our knowledge, this was the first study to explore
PTSD and MDD as covariates of SI among CF members in a media-
tion analysis. The results of the current study add to the ever-
increasing body of literature demonstrating the impact of
military-specific traumatic experiences on adverse mental health
outcomes including SI in military personnel. As expected, and
similar to a number of other studies (Asmundson et al., 2002; Belik
et al., 2007, 2010; Cabrera et al., 2007; Dohrenwend et al., 2006;
Pitman, 2006; Sareen et al., 2007; Vasterling et al., 2006), social
support and number of lifetime traumatic experiences, including
exposure to combat, were significantly associated with past-year
PTSD, past-year MDD, and past-year SI. The results of the current
study indicate that there is a significant role for both pre-
deployment and post-deployment social support. Previous
studies (Seal et al., 2007; Pietrzak et al., 2010) have indicated that
unit social support is significantly associated with PTSD and
depressive symptoms, and increasing the amount of time spent
with one’s unit both prior to and following deployment may
influence the rates of PTSD and MDD in the CF.

These findings also provide evidence that there is a
doseeresponse reaction relating to number of traumatic events
experienced and likelihood of adverse mental health outcomes in
military personnel. It may be of benefit to the CF, and other national
armies, to screen recruits for traumatic experiences upon intake to
the armed forces and/or closely monitor members post-
deployment for increased symptoms of distress which may be
sub-clinical yet, according to our findings, increase vulnerability to
developing PTSD through added exposure.

The statistically significant association between self-perceived
religiosity and MDD is an interesting one. Evidence about the



Fig. 1. Results of the structural equation model e standardized path estimates. Note: *P < 0.05; **P < 0.01.
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effects of religiosity and spirituality are contradictory, with some
studies indicating that intrinsic religiosity has a greater influence
on health outcomes than extrinsic religiosity while others
demonstrate the opposite (Kendler et al., 1999; Koenig et al., 1998).
It is worth noting that this finding may reflect the idiopathic nature
of defining one’s religiosity, rather than religion actually moder-
ating the effects of anxiety and despair; this curious relationship
warrants further investigation.

Lastly, the significant association between past-year MDD and
past-year SI is a noteworthy finding that warrants substantial
attention. To reiterate, this highlights the need for comprehensive
post-deployment screening for mental disorders, and the impor-
tance of early identification of at-risk individuals who may only be
showing minimal to moderate symptoms of anxiety or depression.
Because SI is one of the strongest predictors of suicide attempts, it is
imperative that individuals who screen positively for symptoms of
PTSD or MDD following deployment are referred for psycho-
therapy, pharmacotherapy, or a combination of both in order to
mitigate the possibility of future suicidal behaviors.

4.1. Limitations

There were a number of limitations to the current study. First,
the CCHS-CFS is a cross-sectional survey, which means that
causality cannot be inferred. Second, although all respondents
participated in a structured interview, the self-report nature of
this study lends itself to the potential for reporting and social
desirability biases. Military culture has traditionally placed a great
deal of emphasis on strength and resilience, and some participants
may have not been comfortable reporting any outcomes that could
be seen as weakness, such as depressive symptoms, despite the
strict confidentiality limits of the health survey. Third, the CCHS-
CFS data was collected in 2002, prior to the combat mission in
Afghanistan. It is likely that the inclusion of individuals deployed to
recent missions in Afghanistan would alter the results of this
study. Fourth, the CCHS-CFS only captures data of actively-serving
members, who are more likely to be physically and mentally fit
because of the demands of their job (the “healthy soldier effect”)
(Kang and Bullman, 1996, 2001; McLaughlin et al., 2008). There-
fore, the prevalence of adverse mental health outcomes in CF
members may actually be higher than what was reported in this
study, as individuals with more severe PTSD and MDD are likely to
have been discharged from the military and were therefore not
included in the survey. Additionally, the authors acknowledge the
possibility that the mediating variables tested in this model (PTSD,
MDD, and alcohol dependence) may in fact influence one another;
however, this hypothesis was not tested in its entirety. Future
research examining the interrelationships of these variables would
provide further insight into their respective impacts on suicidal
behaviors.

5. Conclusion

Despite these limitations, the current study suggests that past-
year diagnosis of PTSD or MDD is a significant predictor of SI and
lends support to the theory that multiple traumatic experiences
increase risk of mental disorders, while perceived social support
decreases this risk. This study has clinical implications; namely that
individuals who screen positively for PTSD or MDD are at increased
risk for SI and potentially suicide attempt and that early identifi-
cation and treatment of these individuals may lead to a decline in
the rates of suicidal behaviors among CF members.
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