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Abstract

Objective—To develop and evaluate a Critical Warzone Experiences (CWE) scale, a brief
measure of warzone experiences associated with the development of posttraumatic stress disorder
(PTSD), anxiety, and depression.

Method—The psychometric properties of the CWE were evaluated across three independent
samples of Irag/Afghanistan veterans (combined N = 392).

Results—Despite its brevity (7 items), the CWE exhibited good internal consistency (average a
=.83), good temporal stability (1-year test-retest reliability = .73), and a clear unidimensional
factor structure in Study 1. Study 2 confirmed the CWE’s factor structure through confirmatory
factor analysis, and structural equation modeling demonstrated a strong association between the
CWE and post-deployment mental health, p = .49, p <.001. Study 3 provided further support for
the validity of the CWE by demonstrating that it was associated with PTSD diagnosis, clinician-
rated PTSD symptom severity, and global functional impairment in an independent sample of
Irag/Afghanistan veterans (average validity coefficient = .59).

Correspondence concerning this article should be sent to: Dr. Nathan A. Kimbrel, Durham Veterans Affairs Medical Center, 508
Fulton Street, Durham, NC, 27705. Phone: (919) 286-0411, ext. 6759. Nathan.Kimbrel@va.gov.
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Conclusion—While replication of these findings in more diverse samples is needed, the
preliminary evidence from these studies indicates that the CWE is a brief, reliable, and valid
measure of critical warzone experiences among Irag/Afghanistan war veterans.

In the aftermath of the Vietnam War, researchers began to intensively study the manner in
which combat experiences might contribute to posttraumatic stress disorder (PTSD) and
other types of mental health problems. As a result, several measures of combat exposure
were created, including the widely-used 7-item Combat Exposure Scale (CES; Keane et a.,
1989), which was validated with Vietnam veterans. More recently, considerably longer
measures of combat exposure and other types of deployment experiences (e.g., post-battle
experiences) have been developed, including the U.S. Army and Marine Corps Mental
Health Advisory Team’s Combat Experiences Scale (MHAT-CES).

The MHAT-CES has been used in numerous studies of Irag/Afghanistan veterans (e.g.,
Booth-Kewley, Larson, Highfill-McRoy, Garland, & Gaskin, 2010; Castro, Bienvenu,
Hufmann, & Adler, 2000; Hoge et al., 2004; Hoge, Milliken, Auchterlonie, & Hoge, 2007;
Meyer et al., 2013; Morissette et al., 2011; Wright, Cabrera, Eckford, Adler, & Bliese,
2012), including Hoge and colleagues’ (2004) seminal study on mental health problems
among Irag/Afghanistan veterans. Despite the widespread use of the MHAT-CES in
published studies of Irag/Afghanistan veterans, there has been significant variability in the
manner in which this measure has been administered. Whereas some studies used versions
of the MHAT-CES that contained as many as 44 items and assessed a broad range of
warzone experiences (Wright et al., 2011), others used versions with as few as three items
and limited content coverage (Hoge et al., 2006; Milliken et al., 2007). Recently, Guyker
and colleagues (2013) conducted the first full-scale psychometric study of the MHAT-CES
and developed a 28-item version. The authors conducted an exploratory factor analysis and
identified three subscales, which they labeled as “Exposure to Combat Environment” (17
items), “Direct Engagement” (7 items), and “Nearness to Serious Injury/Death of Others” (4
items). Internal consistency for the three MHAT-CES subscales identified through factor
analysis was good (.94 for Exposure to Combat Environment, .81 for Direct Engagement,
and .82 for Nearness to Serious Injury/Death of Others). In addition, supportive evidence
was obtained for the internal and external validity of the three subscales. However, the
authors acknowledged that the three factors were not clearly distinguishable from each
other, noting that the correlations between the three subscales and measures of PTSD,
anxiety, and depression were quite similar, raising concerns about their usefulness.
Moreover, given the success of the much briefer CES developed for use with Vietnam
veterans (Keane et al., 1989), an additional question is whether it is necessary for the
MHAT-CES to use four times as many items (i.e., 28 items) as the original CES to assess
critical warzone experiences.

Similar concerns can be raised in relation to the Deployment Risk and Resilience Inventory
(DRRI; King, King, Vogt, Knight, & Sampler, 2006) and the more recently published
Deployment Risk and Resilience Inventory-2 (DRRI-2; Vogt et al., 2013). A clear advantage
of the DRRI/DRRI-2 measures is that they have been developed in a systematic fashion and
have been validated with Iraq and Afghanistan veterans; however, like the MHAT-CES, the
two key DRRI/DRRI-2 scales assessing critical warzone experiences, the Combat
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Experiences (CE) and Aftermath of Battle (AB) subscales, include a total of 30 items, far
more than the original CES. In addition, as with the MHAT-CES, the discriminant validity
of the CE and AB subscales is unclear. For example, the DRRI-2 manual reports that the CE
and AB subscales have nearly identical correlations with self-reported PTSD symptom
severity (.45, .43, respectively), self-reported depression symptom severity (.20, .22,
respectively), and self-reported anxiety symptom severity (.23, .22, respectively; Vogt et al.,
2012), again raising concerns about the utility of multiple, lengthier scales of warzone
experiences.

Objective of the Present Research

The objective of the present research was to develop a brief, reliable, valid, and
unidimensional measure of critical warzone experiences for use with Irag/Afghanistan
veterans. We were particularly interested in developing a brief measure that would be
strongly associated with the development of PTSD, anxiety, and depression, while also
exhibiting good reliability and factor structure. To achieve this objective, we conducted
three studies aimed at evaluating a 7-item version of the MHAT-CES that we refer to
hereafter as the Critical Warzone Experiences (CWE) scale. The primary objective of Study
1 was to develop the CWE and evaluate its internal consistency, test-retest reliability, factor
structure, and concurrent validity with other measures of warzone experiences. The primary
objectives of Studies 2 and 3 were to assess the validity of the CWE in relation to our key
clinical outcomes of PTSD, anxiety, and depression symptomatology. An additional goal of
Study 2 was to use confirmatory factor analysis (CFA) to further examine the factor
structure of the CWE. An additional goal of Study 3 was to examine the relationship
between the CWE and PTSD diagnosis, clinician-rated PTSD symptom severity scores, and
global functional impairment.

Study 1

Participants

Study 1 was comprised of 130 Irag/Afghanistan veterans enrolled for healthcare within the
Department of Veterans Affairs (VA). Veterans with mental health conditions were
oversampled to ensure adequate representation. Exclusion criteria included: (1) diagnoses of
schizophrenia, another psychotic disorder, or bipolar disorder; (2) current suicidality or
homicidality warranting immediate crisis intervention; or (3) recently beginning psychiatric
medications or psychotherapy (in order to limit symptom fluctuations related to stopping or
starting psychiatric medication or therapy). Veterans with other psychiatric diagnoses were
eligible. The majority of participants were male (85%) and had served in the Army (82%).
Approximately 63% of the sample was Caucasian and 18% African American. With respect
to ethnicity, 26% of participants identified as Latino. Participants’ average age was 38.0
years (SD = 10.8).

Procedures

All procedures were approved by the local Institutional Review Board (IRB) prior to data
collection. Veterans completed a baseline assessment as part of a larger longitudinal study
that included both a diagnostic interview and completion of self-report measures. A subset
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of participants (n = 67) completed an annual assessment that included re-administration of
the CWE. Interviews were conducted by doctoral-level psychologists or master’s level
assessment technicians who completed intensive assessment training. Consensus on all
diagnoses was reached with a doctoral-level clinical psychologist with significant PTSD
assessment experience.

A 33-item version of the MHAT-CES similar to the one used by Guyker and colleagues
(2013) to develop their 28-item version of the measure was administered to participants and
used to develop the CWE, as described in more detail below. As the DRRI-2 was not yet
published, the original DRRI (King et al., 2006) CE and AB subscales were used to measure
combat experiences and post-battle experiences, respectively, in order to assess the
concurrent validity of the CWE. The Clinician Administered PTSD Scale (CAPS; Blake et
al., 1995) and PTSD Checklist-Military Version (PCL-M; Weathers et al., 1993) assessed
PTSD symptom severity, according to the Diagnostic and Statistical Manual of Mental
Disorders, 41 Edition (DSM-1V; APA, 2000). The Beck Depression Inventory-II (BDI-II;
Beck, Steer, & Brown, 1996) assessed depression symptom severity, and the Depression-
Anxiety-Stress Scales (DASS; Lovibond & Lovibond, 1995) assessed severity of depression,
anxiety, and stress.

Measure Development

Results

Given our objectives, we made an a priori decision that we would ideally like the measure
to contain seven or fewer items in keeping with other brief measures of combat exposure (cf.
Keane et al. 1989). Because our primary focus was on developing a measure with high
predictive validity, we initially examined the relationship between the 33 MHAT-CES items
and the measures of PTSD, depression, and anxiety. We then selected the seven items that
had the highest average correlation to represent the seven most critical warzone experiences
in relation to PTSD, depression, and anxiety. Next, we examined how well these seven items
represented the three MHAT-CES factors identified by Guyker and colleagues (2013) to
ensure adequate content validity. This content analysis revealed that the seven items we
selected to comprise the CWE included three items from the 17-item MHAT-CES
“Exposure to Combat Environment” subscale, three items from the 7-item MHAT-CES
“Direct Engagement” subscale, and one item from the 4-item MHAT-CES “Nearness to
Serious Injury/Death of Others” subscale (Appendix A). Thus, the proportion of items from
the original MHAT-CES subscales and the abbreviated CWE was similar, with 86% of the
items for both measures coming from the “Exposure to Combat Environment” and “Direct
Engagement” subscales and 14% of the items coming from the “Nearness to Serious Injury/
Death of Others” subscale. Having identified seven items with seemingly good predictive
and content validity, we proceeded to examine the reliability, factor structure, and
concurrent validity of the CWE.

Internal consistency for the CWE was good (a = .80), especially considering its brevity.
One-year test-retest reliability for the CWE was also high, r =.73, p <.001, indicating that
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CWE scores were relatively stable over a long period of time. With respect to concurrent
validity, the CWE was strongly associated with both the DRRI-CE, r = .76, p <.001, and the
DRRI-AB, r =.72, p <.001, providing good support for its convergent validity.

Next, principal component analysis (PCA) was used to explore the factor structure of the
CWE. As can be seen in Figure 1, parallel analysis (Horn, 1965) indicated that a single
factor should be extracted from the PCA. Examination of the scree plot also supported a one
factor solution (Brown, 2006; Cattell, 1966). The single factor extracted from the PCA
accounted for approximately 47% of the variance in the scale. Factor loadings are presented
in Table 1. In general, factor loadings were high, ranging from .64 (“Saved life of a civilian
or soldier”) to .73 (“Seeing ill/injured women or children and unable to help”). The average
factor loading was .69.

Finally, consistent with our item selection strategy, we found that the CWE was positively
associated with total symptom severity scores on the CAPS, r = .46, p <.001; PCL-M, r =.
47,p <.001; BDI-II, r = .39, p<.001; DASS-D, r = .41, p<.001; DASS-A, r=.42,p<.
001; and DASS-S, r = .41, p < .001.

Discussion

The most important findings from Study 1 were that the CWE demonstrated good internal
consistency, good temporal stability, and good factor structure. While the magnitude of the
CWE’s correlations with the measures of PTSD, anxiety, and depression was also
encouraging, we recognized that these correlations may have been artificially inflated due to
our selection strategy. Accordingly, we conducted two additional studies to assess the
validity of the CWE in two independent samples of Irag/Afghanistan veterans.

Study 2

Participants

Study 2 was comprised of 212 unique Irag/Afghanistan veterans. Inclusion/exclusion criteria
were identical to those used in Study 1. The majority of participants were male (61%) and
had served in the Army (86%). Approximately half (53%) of the participants were
Caucasian; 39% were African American. In addition, 16% of participants identified as
Latino. Participants’ mean age was 38.8 years (SD = 9.4).

Procedures and Measures

All procedures were approved by the local Institutional Review Board (IRB) prior to data
collection. Participants completed the CWE, PCL-M, BDI-II, and DASS in private rooms at
a VA Medical Center.

Results

Internal consistency for the CWE was again good (a = .85) in Study 2. In addition, to further
examine the factor structure of the CWE, we fit a one-factor CFA model at the item level.
The following fit indices were used to evaluate model fit: Root Mean Square Error of
Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and
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Standardized Root Mean Square Residual (SRMR). In general, models that fit data well
should have non-significant chi-square statistics, RMSEA values near or below .06, CFI and
TLI values near or above .95, and SRMR values near or below .10 (Kline, 2011; Hu &
Bentler, 1999). Examination of the fit indices from the CFA revealed that the proposed one-
factor model fit the data fairly well, falling within the range of values generally accepted to
indicate close fit, 2 (14) = 23.184, p = .057, RMSEA = .056, CFI = .983, TLI = .975,
SRMR =.027. Factor loadings were also high in Study 2 (Table 1), ranging from .53 to .79.
As in Study 1, the average factor loading was .69.

Next, structural equation modeling (SEM) was used to assess the predictive validity of the
CWE in relation to PTSD, anxiety, and depression symptoms. In this model, total scores
from the PCL-M, BDI-II, and DASS were used to create a post-deployment mental health
factor. In turn, this factor was regressed onto the CWE factor (Figure 2). The SEM model
exhibited relatively close fit to the data, x2 (34) = 65.755, p = .0009, RMSEA = .066, CFI =
970, TLI =.961, SRMR =.047. Moreover, the CWE latent factor was strongly associated
with the post-deployment mental health latent variable, p = .49, p < .001, R? = 24%,
supporting the predictive validity of the CWE.

Discussion

Study 2 used CFA and SEM to further examine the psychometric properties of the CWE in
an independent sample of Irag/Afghanistan veterans. Within this framework, the CWE
continued to demonstrate good internal consistency and good factor structure. In addition,
Study 2 provided clear evidence that the CWE was associated with the key clinical
outcomes of PTSD, depression, and anxiety; however, Study 2 was also limited by the fact
that all of the measures were self-report instruments.

Study 3

Participants

Study 3 was comprised of 50 unique Irag/Afghanistan veterans who participated in a larger
study concerning the genetics of PTSD. All participants were male, as that was an eligibility
criterion for the larger study. In addition, participants were not required to be on a stable
dose of medication or psychotherapy to participate in the study. Otherwise, inclusion/
exclusion criteria were similar to those used in Studies 1 and 2. The majority of participants
(82%) had served in the Army. Fifty percent of the sample met lifetime criteria for a
diagnosis of PTSD on the CAPS; 32% met criteria for current PTSD. The majority of the
sample was either Caucasian (62%) or African American (34%). Approximately 8% of the
sample identified as Latino. Participants’ mean age was 39.7 years (SD = 9.8).

Procedures and Measures

All procedures were approved by the local Institutional Review Board (IRB) prior to data
collection. PTSD diagnosis and symptom severity were assessed with the CAPS (Blake et
al., 1995). Current PTSD was defined as meeting full criteria within the past month, whereas
lifetime PTSD was based on a 30-day period when participants reported experiencing their
highest level of military-related PTSD symptoms. Participants also completed the PCL-M,
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BDI-11, and DASS, in addition to the 36-item self-report version of the World Health
Organization Disability Assessment Schedule - 11(WHODAS-11; Ustiin et al., 2010). The
WHODAS-11 was used to assess global functional impairment during the previous 30 days.

Internal consistency for the CWE remained high in Study 3 (a = .85) despite the small
sample size. Correlations between the CWE and the different symptom severity measures
were substantially higher than the correlations observed in Studies 1 and 2. Specifically, the
CWE was significantly and positively correlated with the CAPS, r =.71, p <.001; PCL-M, r
= .56, p <.001; DASS-Depression, r = .51, p <.001; DASS-Anxiety, r = .57, p <.001;
DASS-Stress, r = .58, p <.001; and BDI-II, r = .61, p <.001. The CWE was also
significantly correlated with total functional impairment scores on the WHODAS-II, r = .56,
p <.001. The CWE’s average validity coefficient across these measures was .59. Similar to
Keane et al. (1989), we examined differences in CWE scores by PTSD status. As expected,
CWE scores were significantly higher, t = 2.48 (46), p = .017, M diff = 4.7, among veterans
currently diagnosed with PTSD, M = 8.9, SD = 8.7, compared with veterans who did not
meet current criteria for PTSD, M = 4.2, SD = 4.5. Similarly, veterans who met lifetime
criteria for PTSD, M = 8.0, SD = 7.4, reported significantly higher CWE scores, t = 2.57
(46), p = .014, M diff = 4.5, compared with veterans who had never met criteria for PTSD, M
=3.5,SD =45.

Study 3 provided additional support for the reliability, as the CWE continued to exhibit good
internal consistency. Most notable, however, were the strong associations between the CWE
and all of the clinical measures examined, including PTSD diagnosis, clinician-rated PTSD
symptom severity, and global functional impairment.

General Discussion

The present research focused on the development and evaluation of a 7-item version of the
MHAT-CES which we refer to as the CWE. The CWE appears to possess a humber of
desirable qualities that we hope will lead to its systematic use in future research and clinical
work with returning Irag/Afghanistan veterans. For example, while the CWE is brief and
only takes 1-2 minutes complete, it exhibited good internal consistency across three
different samples of Irag/Afghanistan veterans (average a = .83). The CWE also exhibited
good temporal stability (1-year test-retest reliability = .73) and a clear unidimensional factor
structure in Studies 1 and 2, demonstrating an average factor loading of .69 across studies.

Most notable, though, were the strong mental health validity coefficients observed for the
CWE across all three samples. For example, because of the item selection strategy we
employed, we expected that the magnitude of the validity coefficients for the CWE would be
artificially inflated and larger than the effects typically observed for a measure of combat
exposure in Study 1. This expectation was confirmed, as the average validity coefficient for
the CWE (.43) was higher than the average validity coefficient for both the DRRI-CE (.38)
and the DRRI-AB (.29) in Study 1; however, in Study 2, we observed that the effect of the
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CWE on the post-deployment mental health latent variable was even stronger (3 = .49, p <.
001, R? = 24%).

Study 3 provided the strongest evidence of the CWE’s association with post-deployment
mental health, in which the average validity coefficient for the CWE was .59. To put the
magnitude of the latter effect into perspective, Vogt and colleagues (2012) reported in the
DRRI-2 manual that the average validity coefficient for both the DRRI-2-CE and the
DRRI-2-AB subscales was .29 using three self-report measures of PTSD, depression, and
anxiety. In contrast, the CWE—which contains a 75% reduction in items compared with
these two scales—had a correlation of .71 with the CAPS, the gold-standard clinician-based
interview of PTSD symptom severity.

Thus, while preliminary, the findings from Studies 2 and 3 provide strong support for our
item-selection strategy and suggest that the CWE does, in fact, capture seven of the most
critical warzone experiences with respect to the development of PTSD, depression, and
anxiety among returning Irag/Afghanistan era veterans. As such, we believe that the CWE
can be an important addition to research assessment batteries in studies of Irag/Afghanistan
veterans, providing significant predictive power for relatively little burden. In particular, we
believe that the CWE could work well in large epidemiological studies of Irag/Afghanistan
veterans where it is imperative to keep the total number of items in assessment batteries to a
minimum. In addition, while preliminary, the CWE’s strong association with PTSD
diagnosis, clinician-based symptom severity scores, and a measure of functional impairment
suggests that the CWE could also eventually become a useful assessment tool in clinical
settings as well.

Study Limitations and Future Directions

Several limitations of the present research should be noted. First, each of the three samples
was comprised of Irag/Afghanistan veterans enrolled within the VA healthcare system, one
of which (Study 3) was comprised entirely of male veterans. Thus, additional research with
more diverse samples of Irag/Afghanistan veterans is needed to foster generalizability of the
findings to non-treatment seeking veterans and female veterans. It should also be noted that
while the CWE was developed and evaluated among Irag/Afghanistan-era veterans, its items
are not specific to these conflicts and may have utility among veterans from a variety of
eras. Thus, additional research with veterans from others eras is also warranted.

A second limitation of the present research concerns its focus on PTSD, anxiety, and
depression. Because high rates of these conditions are frequently observed among returning
Irag/Afghanistan veterans and because these are the conditions that combat exposure has
previously been most strongly associated with, the present research primarily focused on
these clinical outcomes. However, there are many other conditions that are significant
concerns for returning veterans, including alcohol misuse (e.g., Calhoun, Elter, Jones,
Kudler, & Straits-Troster, 2008), suicide (e.g., Kang & Bullman, 2008), traumatic brain
injury (Morissette et al., 2011), and violence (e.g., MacManus et al., 2012). Additional
research into the relationship between the CWE and such other key outcomes is needed.
Finally, although we found good test-retest reliability over a one-year period, it must be
noted that as with other retrospective measures of combat exposure, the CWE is subject to
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recall bias. Prospective research with military personnel prior to their deployments will be
necessary to truly assess the impact of combat exposure on long term mental health
outcomes.

Summary and Conclusions

In sum, combat exposure and other warzone experiences have been repeatedly associated
with PTSD and other mental health disorders among returning veterans (cf. Brewin,
Andrews & Valentine, 2000; Ozer, Best, Lipsey & Weiss, 2003). However, there is
currently little consensus among researchers about how to measure this key construct among
returning Irag/Afghanistan veterans. The current set of studies provides evidence that the
CWE is a brief measure of critical warzone experiences with predictive validity in relation
to PTSD, anxiety, and depression symptoms that may be as high, or higher than, other
lengthier measures of warzone experiences. The CWE also possesses good internal
consistency, good test-retest reliability, and good factor structure. While replication of these
findings in more diverse samples is needed, the preliminary evidence gathered from these
three studies suggests that the CWE is a significant advancement in the measurement of
critical warzone experiences.
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Appendix A

CRITICAL WARZONE EXPERIENCES (CWE) SCALE

How often did you experience the following during combat? Never 1time 2-4times 5-9times 10+ times
1. Seeing ill/injured women/children who you were unable to helpl o o (0} o (o}
2. Had a buddy shot or hit who was near you2 ............................. O o 0} o o}
3. Being in threatening situations where you were unable to respond o (e} (0} o (0}
because of rules of engagement*..................

4. Witnessing violence within local population or between ethnic (e} (e} (o} o (o}
groups

5. Being directly responsible for the death of an enemy o o o o (o}
combatant?.......

6. Being Wounded/injured2 ...................................................... o [0} (o} o (o}
7. Saved the life of a soldier or o o (0} o (o}
civilian......ooo

Scoring: Sum the items using the following values to obtain the total score: Never = 0; 1 time = 1; 2—4 times = 2; 5-9 times
=4; 10+ times = 5.

Note:

1 . .
Included on the Mental Health Advisory Team — Combat Experiences Scale (MHAT-CES) “Exposure to Combat
Environment™ subscale;

2Included on the MHAT-CES ““Direct Engagement” subscale;
3Included on the MHAT-CES ““Nearness to Serious Injury/Death of Others’” subscale.
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Figure 1.
Results of the parallel analysis of the Critical Warzone Experiences (CWE) scale from Study

1 (N = 130).
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Structural equation model in sample 2 (N = 212). All parameters shown are fully
standardized and statistically significant (p < .01). Model fit statistics: x? (34) = 65.755, p = .
0009, RMSEA =.066, CFI =.970, TLI1 =.961, SRMR =.047. DASS = 21-item Depression-
Anxiety-Stress Scales; PCL-M = PTSD Checklist — Military Version; BDI-Il = Beck
Depression Inventory — I1.
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Factor Loadings for the Critical Warzone Experiences (CWE) Scale from Studies 1 and 2

Table 1

Factor Loadings from the Principal Component Analysis in Study 1 (N = 130)

Factor
Item Loading
1 Seeing ill/injured women/children who you were unable to help .73
2 Had a buddy shot or hit who was near you 71
3 Being in threatening situations where you were unable to respond because of rules of engagement .70
4 Witnessing violence within local population or between ethnic groups .70
5 Being directly responsible for the death of an enemy combatant .69
6  Being wounded/injured .65
7 Saved the life of a soldier or civilian .64
Factor Loadings from the Confirmatory Factor Analysis in Study 2 (N = 212)
Factor
Item Loading
1 Seeing ill/injured women/children who you were unable to help 71
2 Had a buddy shot or hit who was near you .79
3 Being in threatening situations where you were unable to respond because of rules of engagement .68
4 Witnessing violence within local population or between ethnic groups .76
5 Being directly responsible for the death of an enemy combatant 17
6  Being wounded/injured .56
7 Saved the life of a soldier or civilian .53

Note: All factor loadings shown are fully standardized and statistically significant at p < .01.
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