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Validation of a brief measure of combat exposure among
Canadian Armed Forces personnel
by Kerry A. Sudom, Robert Nesdole and Mark A. Zamorski

Abstract

Introduction: Exposure to military combat is associated with mental health problems, including posttraumatic stress disorder (PTSD) and depression. To
understand the effects of combat on adverse health outcomes, the sound measurement of combat experiences is required; however, many scales used in
past research are lengthy. A brief measure of combat exposure benefits militaries by reducing the burden on respondents as well as administration time in
post-deployment settings and large population-based health surveys.

Data and methods: The current study sought to describe the psychometric properties of a brief measure of combat exposure among Canadian Armed Forces
(CAF) personnel. Data from post-deployment screening were used to compare the psychometric properties of an 8-item scale with the full scale that it was
derived from.

Results: The 8-item measure did not fit a one-factor solution well and did not offer a statistically significant improvement in model fit over the full 30-item
measure. However, its association with increased odds of a number of health outcomes indicates that it could be useful as a brief measure of combat exposure
in settings where using the full scale is not feasible.

Interpretation: Brief measures of combat exposure are valuable for assessing events experienced during deployment among military personnel. Although
the 8-item Combat Exposure Scale assessed in the current study represents a potentially useful measure for CAF personnel, further research is necessary

to improve its fit.

Keywords: deployment, combat, military, PTSD, stress disorders, Canada, Afghanistan, post-deployment screening
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Research has consistently shown that exposure to mil-
itary combat is associated with a host of mental health
problems, including posttraumatic stress disorder (PTSD),
depression and alcohol misuse,'* with PTSD showing the
strongest association.* In addition, combat exposure has been
linked to substance abuse, suicidal ideation, injury and trau-
matic brain injury."*® To understand how combat affects
adverse health outcomes, sound measurement of combat
experiences is required. Generic trauma measures have items
that map conceptually to military experiences (e.g., exposure
to combat or peacekeeping), but there are several limitations
to using these measures: a lack of clarity as to what precise
experiences underlie a respondents’ endorsement of an item,
an inability to capture the broad range of intensity of combat
experiences, and an inability to tie other trauma items from the
inventory to military service.

Although different measures of combat exposure exist, many
recent Canadian'®! and international'>" studies have used
measures based on the Mental Health Advisory Team’s Combat
Experiences Scale (MHAT-CES), developed by the Walter Reed
Army Institute of Research (WRAIR).? The original measure is
meant to capture the full range of potentially traumatic combat
experiences among individuals deployed to the ongoing con-
flicts in Southwest Asia. The instrument is lengthy, including
up to 37 items in some versions.'* Advantages of longer instru-
ments include their being exhaustive and, when treated as a

count of the different types of combat experiences,'® precise.
However, using longer instruments results in greater respondent
burden, which can be problematic in the contexts of routine
post-deployment screening and large, population-based mental
health surveys. Briefer instruments are therefore needed. Factor
analysis and principal components analysis*!® of longer scales
have demonstrated that many of the items are tightly correlated
with one another, providing both a justification and a basis for
selecting items to make a briefer scale.

Several shorter scales to assess combat exposure have
been developed and validated in other military populations.
The Critical Warzone Experiences scale, a 7-item Combat
Experiences Scale (CES) measure of combat experiences
derived from the MHAT-CES, was found to have favourable
psychometric properties and to be strongly predictive of mental
health outcomes among Iraq and Afghanistan veterans.!” In addi-
tion, the 7-item CES has been validated with Vietnam veterans.'®
An 8-item measure of combat exposure (CES-8) was recently
used in the Canadian Forces Mental Health Survey (CFMHS),
a population-based survey of Canadian Armed Forces (CAF)
personnel that was administered in 2013. The CFMHS provides
a rich source of data on mental health and enables comparison
across time points within the CAF and with the civilian general
population.” The 8 items in the CES-8 were derived from the
larger 30-item CES (CES-30) used to capture deployment
experiences during post-deployment screening. However, the
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What is already
known on this
subject?

m [tisimportant to be able to reliably and
precisely measure events experienced
during military deployment in order
to understand the effects of combat
on health issues including PTSD and
depression.

m Past research has often used long lists
of combat experiences to measure
exposure to events during deployment.

m A more concise scale would have
the benefit of being more quickly and
easily administered in post-deployment
settings, therefore reducing respondent
and administrative burden.

What does this study
add?

= Similar to longer scales, the brief
measure of combat exposure
examined in this study was associated
with a range of health outcomes,
including depression, PTSD, and
traumatic brain injury.

m The association of scale scores with
increased odds of adverse health
outcomes indicates its potential
usefulness as a brief measure of
combat exposure to be used in settings
where administering the full scale is not
feasible.

psychometric properties of this reduced
scale have not been rigorously explored
in association with the parent scale and
the outcomes related to mental health
that the scale is meant to predict.

Therefore, the current study uses
data collected during post-deployment
screening to document the psychometric
properties of these 8§ items as a poten-
tial brief measure of combat exposure
that could be used for CAF personnel
returning from deployment. The goal of
this study is to examine the utility of the
CES-8 as a potential alternative to the
CES-30 in the contexts of both screening
and survey research.

Table 1
Sociodemographic and military
characteristics of the sample

(n = 16,188)
Characteristic Frequency (%)
Sex

Male 90.67
Female 9.33
Age (years)

Younger than 32 53.42
32 and older 46.60
Years of service

10 or less 60.91
More than 10 39.11
Component

Regular Force 85.49
Reserve Force 14.51
Rank

Private or equivalent 8.42
Other junior NCM 58.57
Officer 33.01
Element

Army 79.57
Air Force 14.48
Navy 5.95

NCM = non-commissioned member.
Source: Enhanced Post-Deployment Screening questionnaire,
2009 to 2012.

Method

Participants

Participants included 16,188 CAF per-
sonnel who deployed in support of
the mission in Afghanistan between
2009 and 2012. There was significant
diversity in the roles and experiences of
participants across phases and locations
of deployment. Participants located in
Kandahar, representing the majority
of deployments, had the highest threat
level.'®? The sociodemographic and
military characteristics of the sample are
presented in Table 1. The majority of
participants were male, Regular Force,
non-commissioned members, and from
the Army element.

Procedure

Combat exposure data from the Enhanced
Post-Deployment  Screening (EPDS)
process were used for this study. The
EPDS involves a confidential, although
not anonymous, questionnaire adminis-
tered between 90 and 180 days following
overseas deployments of 60 days or
longer.10 Data from the EPDS process
are captured electronically for health sur-
veillance purposes. The anonymized use

of these administrative health data for the
present analysis was approved as part
of a larger research project?' by Veritas
Independent Review Board in Montreal,
Quebec.

Measures

Combat exposure: Combat exposure
was assessed using a modified version
of the 34-item CES developed by
WRAIR."*?* The scale assesses the
types of events experienced during the
most recent deployment (e.g., “knowing
someone seriously injured or killed”).
The EPDS uses a 30-item version of the
WRAIR combat exposure scale, with
four items of the original scale removed
because of concerns that endorsing them
might require investigation into potential
misconduct (e.g., “witnessing mistreat-
ment of a non-combatant”). The items
for the CES-8 were derived from these
30 items using considerations such as
the prevalence,’ association with adverse
mental health outcomes,? ability to map
to a range of different subfactors iden-
tified in earlier principal components
analysis,** and conceptual considera-
tions of the items (M. Zamorski, personal
communication, March 30, 2017). The
response options were “yes” or “no” for
having experienced each type of event
during the most recent deployment.
Mental health problems: Several
measures of mental health and well-
being were used in this study to establish
whether the CES-8 had the expected
relationship with PTSD, depression,
anxiety disorder, suicidal ideation and
high risk drinking. PTSD symptom-
atology was assessed using the PTSD
Checklist-Civilian version (PCL-C).**
The PCL-C consists of 17 items that
encompass the diagnostic symptoms of
PTSD. With this test, respondents are
asked to indicate how much they were
bothered by each symptom in the past
month, and scores of 50 or higher indi-
cate the presence of PTSD.?* Symptoms
of depression were measured using the
Primary Care Evaluation of Mental
Disorders (PRIME-MD) Patient Health
Questionnaire (PHQ),” which assesses
core diagnostic symptoms of depression



and involves asking respondents how
often they had been bothered by problems
over the last two weeks. Developers of
the scale created algorithms to determine
diagnoses of major depressive disorder
(MDD) and minor depressive disorder
(described as “other depressive disorder”
by the developers).”® Symptoms of
anxiety were measured using seven items
from the PRIME-MD PHQ, assessing
how often the respondent had been
bothered by the diagnostic symptoms
of generalized anxiety disorder (GAD)
over the previous four weeks. This was
done using the algorithm documented
by the developer for “other anxiety syn-
drome.”” Suicidal ideation was measured
using one item (i.e., “thoughts that you
would be better off dead, or of hurting
yourself in some way”) embedded in
the PRIME-MD PHQ.» Respondents
were asked how often they had been
bothered by this over the last two weeks.
Symptoms of high risk drinking were
measured using the 10-item Alcohol
Use Disorders Identification Test,?
developed to identify individuals whose
alcohol consumption has become haz-
ardous or harmful to their health.

Analysis

The reliability coefficients for the full
scale (CES-30) and the 8-item scale
(CES-8) were calculated. The factor
structure of the CES-30 and CES-8
were evaluated for model fit using the
following indices: chi-square, the root
mean square error of approximation
(RMSEA),* the comparative fit index
(CFI),” the Tucker-Lewis Index (TLI),?
and the standardized root mean square
residual (SRMR).” Fit index cut-off
levels for determining goodness of fit
include X2 p-value > 0.05, CFI > 0.95,
TLI>0.95, RMSEA <0.06, and SRMR <
0.08.% Log likelihood estimates obtained
from generalized structural equation
modelling were used to compare the fit
of the CES-8 with the CES-30.

The association between CES-8 scores
and CES-30 scores was evaluated using
point biserial correlation coefficients for
dichotomous mental health outcomes.
In addition, the relationship between the
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Table 2

CES-8 and CES-30 descriptive information

Proportion of respondents

ltems experiencing the item at least once
1. Receiving incoming artillery, rocket, or mortar fire 63.0%
2. Improvised explosive device (IED)/booby-trap exploded near you 60.1%
3. Having hostile reactions from civilians 57.6%
4. Seeing dead bodies or human remains 45.6%
5. Being attacked or ambushed 42.4%
6. Receiving small arms fire 42.0%
7. Having a member of your own unit become a casualty 38.9%
8. Working in areas that were mined or had IEDs 38.8%
9. Witnessing an accident which resulted in serious injury or death 37.5%
10. Knowing someone seriously injured or killed 34.8%
11. Seeing dead or seriously injured Canadians 341%
12. Clearing/searching homes or buildings 28.9%
13. Participating in I[ED/mine clearing 28.6%
14. Shooting or directing fire at the enemy 28.2%
15. Seeing ill/injured women or children who you were unable to help 24.2%
16. Having difficulty distinguishing between combatants and non-

combatants 21.2%
17. Handling or uncovering human remains 19.8%
18. Being in threatening situations where you were unable to respond

because of rules of engagement 19.7%
19. Calling fire on the enemy 13.6%
20. Seeing a unit member blown up or burned alive 11.9%
21. Clearing/searching caves or bunkers 11.4%
22. Had a buddy shot or hit who was near you 10.5%
23. Had a close call, was shot or hit but protective gear saved you 10.3%
24. Feeling directly responsible for the death of an enemy combatant 10.3%
25. Being wounded/injured 1.7%
26. Witnessing a friendly fire incident 7.4%
27. Sniper fire 7.0%
28. Feeling responsible for the death of Canadian or ally personnel 2.6%
29. Feeling directly responsible for the death of a non-combatant 1.9%
30. Engaging in hand-to-hand combat 1.0%

CES = Combat Experiences Scale.

KR = Kuder-Richardson reliability scale.
M = mean.

SD = standard deviation.

Note: CES-8 items are shown in bold.

Source: Enhanced Post-Deployment Screening questionnaire, 2009 to 2012.

CES-8 and measures of health known to
be associated with combat exposure from
past research was assessed using logistic
regression. Finally, the overall predictive
value for the outcome of PTSD was com-
pared for the two scales by calculating
the area under the curve (AUC) using
receiver operating characteristic (ROC)
analysis. Stata version 14 was used for
all analyses.

Results

Descriptive information and
reliability

Table 2 presents the percentage of
respondents who reported experiencing
each of the events at least once. The
most commonly experienced event was

receiving incoming artillery, rocket, or
mortar fire, reported by 63% of partici-
pants, while feeling responsible for the
death of Canadian or ally personnel was
reported by less than 3% of participants.
The Kuder-Richardson reliability coeffi-
cient for the CES-30 was high (KR-20 =
0.92), while the coefficient for the CES-8
was moderate (KR-20 = 0.63).

Model fit

Confirmatory factor analysis model fit
indices are shown in Table 3. For both
scales, four out of five of the indices
indicated poor fit. With the exception of
a single index (SRMR), fit tended to be
better, if anything, for the CES-8 than for
the CES-30. However, the log likelihood
test suggested that the CES-8 does not
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offer a statistically significant improve-
ment in model fit: X? (df) = -348,765.96
(22), p=0.99.

Comparison of the CES-8 and the
CES-30

The CES-30 and CES-8 were highly
correlated, at 0.85 (p < 0.01), indicating
that both scales are likely measuring the
same construct. Both CES-8 and CES-30
total scores were correlated with greater
prevalence of PTSD, depression, sui-
cidal ideation, anxiety and high risk
drinking (Table 4). For both measures,
the strongest associations were evident
for PTSD.

Logistic regression was used to
assess the associations of the CES-8 and
CES-30 with mental health outcomes
(Table 5). The CES-8 and CES-30 were
both found to be predictive of PTSD,
MDD, other depressive disorders, GAD,
suicidal ideation and high risk drinking
(p < 0.001), with PTSD displaying the
strongest associations for both versions
of the scale.

An ROC curve was developed to
determine the relative predictive value of
the CES-8 and CES-30 for PTSD symp-
toms. PTSD was chosen as the outcome
variable for this analysis because of its
strong association with combat exposure
relative to other mental health problems.*
The results of this analysis suggested that
both the CES-8 (AUC =0.72, p <0.001)
and the CES-30 (AUC =0.70, p <0.001)
have similar predictive value for PTSD.

Discussion

A Dbrief measure of combat exposure
helps militaries to reduce the burden
on respondents and the administration
time in large population-based health
surveys, as well as in post-deployment
settings where personnel must also be
screened for mental and physical health
problems. The present study sought to
describe the psychometric properties of
a brief version of the CES among CAF
members who recently returned from
a deployment in support of the mission
in Afghanistan and who had completed
post-deployment screening. It was found

Table 3
Goodness-of-fit indices for the CES-8 and CES-30
Index value Fit / No fit

Fit index Criterion of fit CES-8 CES-30 CES-8 CES-30
X2 (df) p>0.05 3584.319 (20) 175623.74 (405) No fit No fit
RMSEA <0.08 0.11 0.16 No fit No fit
CFI >0.95 0.9 0.64 No fit No fit
Ll >0.95 0.86 0.61 No fit No fit
SRMR <0.08 0.05 0.07 Fit Fit

CES = Combat Experiences Scale

X2 = chi-square

RMSEA = root mean square error of approximation
CFI = comparative fit index

TLI = Tucker-Lewis index

SRMR = standardized root mean square residual

Source: Enhanced Post-Deployment Screening questionnaire, 2009 to 2012.

that the 8-item measure did not fit a one-
factor solution well, nor did the 30-item
scale, indicating that the CES-30 likely
works best when used with subscales or
on more homogeneous groups, as noted
in previous research.® In addition, the
shorter scale did not offer a statistically
significant improvement in model fit over
the full 30-item measure. However, the
association of the CES-8 with increased
odds of a number of mental health out-
comes indicates its potential usefulness
as a brief measure of combat exposure in
settings where using the full scale is not
feasible. Moreover, the CES-30 and the
CES-8 were found to have similar pre-
dictive value for PTSD.

The items used in the reduced CES are
similar to those used in a validation study
of a 7-item CES, which demonstrated
high reliability and a single higher-order
factor among a sample of U.S. veterans."’
However, the 7-item CES validation used
only treatment-seeking veterans, unlike
the current study, which included all
CAF members undergoing post-deploy-
ment screening regardless of their health
status. Similarly, although Keane and
colleagues'® also found that a 7-item CES
had good reliability and factorial validity,
the study used only treatment-seeking
veterans, and those with mental health
conditions were oversampled. Other
research using longer scales has also used
more homogeneous samples.'*!¢ A much
larger and more diverse group of per-
sonnel returning from deployment was
used in the current study.'® Therefore,
it is impossible to attribute the more
favourable factor structure of these other

brief scales to the scale itself rather than
the greater homogeneity of the validation
sample.

Similar to past research using brief
scales of combat exposure,'”!® the CES-8
showed strong associations with health
conditions. In the present study, the
strongest associations were found for
PTSD. Past research has shown that, of
the mental health conditions assessed
following deployment, PTSD generally
shows the strongest association with
combat exposure.*

Limitations

There are a number of limitations to this
study. First, post-deployment screening
data are collected several months fol-
lowing the end of deployment, which
may lead to issues with accurate recall
of events, particularly for participants
with mental or physical health condi-
tions. In addition to the length of time
elapsed, the respondent’s current level of
mental health and functioning may affect
their perceptions of events that occurred
during the deployment.

The survey contains self-reported, sub-
jective measures of combat experiences
and mental and physical health condi-
tions. Although confidentiality is assured,
the EPDS is not anonymous because of
its nature as a screening tool to identify
individuals requiring help for health con-
ditions following deployment. Therefore,
some participants may be reluctant to
admit involvement in particular combat
experiences, particularly those involving
perceived responsibility for the death of
Canadian or ally personnel, for fear of
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potential career repercussions. Similarly,
some respondents may be reluctant to
disclose mental health problems because
of perceived stigma or potential personal
or career impacts. Analysis of combat
exposure data from the CFMHS will
alleviate this issue since the survey was
conducted by a third party as part of a
research study with strict confidentiality
protections.

Data from post-deployment screening
are collected at a single point in time.
Therefore, although combat exposure
was associated with a number of mental
health conditions in this study, it is unclear
whether combat experiences led to the
development of mental health problems,
or whether such experiences exacerbated
existing issues among vulnerable indi-
viduals. Longitudinal research is needed
to determine the temporal relationship
between combat experiences and mental
health. This study sought to simply
examine the structure of the scale and its
psychometric properties; no assumptions
were made about causality.

Combat experiences were captured
in dichotomous response format (i.c.,
“yes” or “no” to having experienced a
particular type of event), which does not
reflect the degree of exposure or the level
of subjective stress associated with each
event. Certain events may be perceived
as more traumatic and exhibit greater
associations with mental health prob-
lems. Indeed, previous research on CAF
members following deployment has
shown that certain combat experiences
are associated with increased odds of
PTSD, while other experiences showed
no associations.* There is also evidence
for the importance of cognitive appraisals
of deployment stressors for mental health
outcomes.*

Finally, it is difficult to reliably
capture combat experiences using a
single scale because of the heterogeneity
of experiences of personnel deployed in
support of modern military operations.
Past research has alleviated this issue
by using more homogeneous samples.'”
Moreover, items included in this scale
may not apply to future missions, and
traumatic experiences may also occur on

Table 4
Point biserial correlations between CES-8 total scores and dichotomous variables of
interest

CES-8 CES-30 Suicidal High risk

total score total score PTSD MDD MinD GAD ideation drinking

CES-8 total score 1 _ _ _ _ _ _ _

CES-30 total score 0.850** 1 _ _ _ _ _ _

PTSD 0.267** 0.218** 1 _ _ _ _ _

MDD 0.125** 0.085**  0.458** 1 _ _ _ _

MinD 0.052** 0.037* 0.217** -0.034 1 _ _ _
GAD 0.064** 0.040*  0.206** 0.158**  0.114** 1 _

Suicidal ideation 0.091** 0.071* 0.328* 0.395**  0.024** 0.142** 1 _

High risk drinking 0.176** 0.186**  0.203** 0.120**  0.072* 0.063** 0.123** 1

** Correlation is significant at the 0.01 level (1-tailed).

CES = Combat Experiences Scale

PTSD = posttraumatic stress disorder

MDD = major depressive disorder

MinD = minor depressive disorder

GAD = generalized anxiety disorder

Notes: Responses for all variables coded as “yes” = 1 and “no” = 0.
Source: Enhanced Post-Deployment Screening questionnaire, 2009 to 2012.

Table 5
Logistic regression of CES-30 and CES-8 (treated as scale variables) as predictors of
mental health outcomes

0dds ratio (95% confidence interval)

Outcome CES-8* CES-30*
PTSD 1.62 (1.58 — 1.67) 1.11(1.10-1.12)
MDD 1.45(1.38 - 1.52) 1.07 (1.06 — 1.09)
MinD 1.17 (1.12-1.23) 1.03 (1.02 - 1.05)
GAD 1.27 (1.20 — 1.36) 1.04 (1.03 - 1.06)
Suicidal ideation 1.37 (1.30 — 1.45) 1.07 (1.06 — 1.08)
High risk drinking behaviour 1.29 (1.22-1.38) 1.07 (1.06 — 1.08)

*All odds ratios are statistically significant at the p < 0.001 level
CES = Combat Experiences Scale

PTSD = posttraumatic stress disorder

MDD = major depressive disorder

MinD = minor depressive disorder

GAD = generalized anxiety disorder

Source: Enhanced Post-Deployment Screening questionnaire, 2009 to 2012.

other types of non-combat missions (e.g.,
peacekeeping or humanitarian missions).
The heterogeneity of experiences and
the changing nature of military missions
reflect the difficulty in using single meas-
ures of exposure to occupational trauma
in the military.

Implications

Although the 8-item scale was developed
for the CFMHS, a population-based
survey of CAF members, its psycho-
metric properties were confirmed using
post-deployment screening data to facili-
tate comparison with the full 30-item
scale it was derived from and to deter-
mine whether it offered an advantage
over the longer scale. However, it will
also be important to examine the CES-8

scale using data from the CFMHS itself
to determine whether the CES-8 exhibits
similar psychometric properties in this
group, which experienced a variety
of deployments in addition to those in
support of the mission in Afghanistan.
Moreover, other shorter measures of
combat exposure based on the CES-30
should be tested to determine whether
a different set of items offers a greater
statistical advantage and shows a more
robust structure than the full scale.

Conclusions

Brief measures of combat exposure are
valuable for assessing events experi-
enced during deployment among military
personnel. Such measures would be
simple and convenient to administer in
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post-deployment settings where military
personnel typically undergo screening
for health issues, and thereby reduce
administrative and respondent burden.
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