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We tested two empirically validated 4-factor models of posttraumatic stress disorder (PTSD) symptoms
using the PTSD Checklist: King, Leskin, King, and Weathers’ (1998) model including reexperiencing,
avoidance, emotional numbing, and hyperarousal factors, and Simms, Watson, and Doebbeling’s (2002)
model including reexperiencing, avoidance, dysphoria, and hyperarousal. Our aim was to determine
which fit better in two groups of military veterans: peacekeepers previously deployed to a war zone
(deployed group) and those trained for peacekeeping operations who were not deployed (nondeployed
group). We compared the groups using multigroup confirmatory factor analysis. Adequate model fit was
demonstrated among the nondeployed group, with no significant difference between King et al.’s (1998)
model (separating avoidance and numbing) and Simms et al.’s (2002) similar model involving a
dysphoria factor. A better fitting factor structure consistent with Simms et al.’s (2002) model was found
in the deployed group. Comprehensive measurement invariance testing demonstrated significant differ-
ences between the deployed and nondeployed groups on all structural parameters, except observed
variable intercepts (thus indicating similarities only in PTSD item severity). These findings add to
researchers’ understanding of PTSD’s factor structure, given the revision of PTSD that will appear in the
forthcoming 5th edition of the Diagnostic and Statistical Manual of Mental Disorders (American
Psychiatric Association, 2010)—namely, that the factor structure may be quite different between groups
with and without exposure to major traumatic events.
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In the Diagnostic and Statistical Manual of Mental Disorders
(4th ed., text rev., DSM–IV–TR; American Psychiatric Association,
2000), the diagnosis of posttraumatic stress disorder (PTSD) in-
cludes a three-factor symptom model: reexperiencing the trauma
(criteria B1–B5), effortful avoidance of trauma-related stimuli and
numbing of general emotional responsiveness (C1–C7), and hy-
perarousal (D1–D5). However, confirmatory factor analyses
(CFAs) performed in the vast majority of empirical studies have
failed to support this three-factor model (reviewed in Asmundson,
Stapleton, & Taylor, 2004). Instead, two alternative four-factor
models—by King, Leskin, King, and Weathers (1998) and Simms,

Watson, and Doebbeling (2002)—have garnered the most substan-
tial empirical support for representing PTSD’s latent structure.
Consistent with this finding, a recent draft of the forthcoming
Diagnostic and Statistical Manual of Mental Disorders (5th ed.;
DSM–5 Development; American Psychiatric Association, 2010)
available for public review and comment indicates a tentative
reorganization of the criteria of the disorder into four symptom
clusters including reexperiencing, avoidance, negative alterations
in mood and cognition, and hyperarousal. Identifying variables
that may moderate which of the four-factor models provides the
better fit is needed and is the focus of the present investigation.

King et al. (1998) developed what we refer to as the emotional
numbing PTSD model. In this model, PTSD’s criterion C symptom
cluster is divided into two separate factors: effortful avoidance
(C1–C2) and emotional numbing (C3–C7). The distinction be-
tween avoidance and numbing is supported by research demon-
strating that compared with avoidance, numbing (a) correlates
significantly higher with depression and impaired attention allo-
cation, (b) is a more potent pretreatment predictor of inadequate
treatment response, and (c) is more resistant to treatment over time
(reviewed in Asmundson et al., 2004). Thus, the model includes
reexperiencing (B1–B5), avoidance (C1–C2), numbing (C3–C7),
and hyperarousal (D1–D5). Findings from numerous CFA studies
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support this model as fitting better with adults (most recently, e.g.,
Elhai, Grubaugh, Kashdan, & Frueh, 2008; Mansfield, Williams,
Hourani, & Babeu, 2010; Naifeh, Elhai, Kashdan, & Grubaugh,
2008) and adolescents (Saul, Grant, & Carter, 2008).

Simms et al. (2002) developed what we refer to as the dysphoria
PTSD model. This model retains the reexperiencing (B1–B5) and
avoidance (C1–C2) factors of the emotional numbing model. How-
ever, three hyperarousal symptoms of PTSD—sleep difficulty
(D1), irritability (D2), and concentration problems (D3)—were
moved from the hyperarousal factor and combined with the symp-
toms of the numbing factor (C3–C7) to form a dysphoria factor.
The dysphoria model reflects theory and findings that general
distress is an underlying component of several mood and anxiety
disorders (including PTSD; e.g., Watson, 2005), distinct from
posttraumatic hyperarousal (Simms et al., 2002). Thus, the model
includes reexperiencing (B1–B5), avoidance (C1–C2), dysphoria
(C3–C7, D1–D3), and hyperarousal (D4–D5). Several recent stud-
ies support this model as fitting better with adults (Elhai, Engdahl,
et al., 2009; Elhai, Ford, Ruggiero, & Frueh, 2009; Shevlin,
McBride, Armour, & Adamson, 2009) and adolescents (Elhai,
Ford, et al., 2009).

Although the emotional numbing and dysphoria models have
the greatest empirical support in illuminating PTSD’s factor struc-
ture, conflicting findings exist regarding which model provides the
better account of (i.e., fits) respondents’ symptom intercorrelation
patterns. Palmieri, Weathers, Difede, and King (2007) showed in a
clinical sample that the emotional numbing model fit better when
an interview-based self-report PTSD measure was used, while the
dysphoria model fit better when a self-report PTSD measure was
used. Recently, Elhai, Engdahl, et al. (2009) found in a nonclinical
sample that the dysphoria model fit better for participants who
rated PTSD symptoms from their worst traumatic event, and the
emotional numbing model fit better for participants who rated
symptoms from their trauma history globally and also for non-
trauma-exposed participants who rated PTSD symptoms. Further-
more, the authors found that the factor structure parameters (for
both models) were significantly different between trauma-exposed
and non-trauma-exposed individuals, suggesting that the core con-
structs of PTSD manifest differently in those with and those
without trauma exposure rating PTSD symptoms.

We further tested the extent to which PTSD symptoms differed
in a group of respondents with high-magnitude trauma exposure
and a group without high-magnitude exposure. Although it is
seemingly obvious that more trauma exposure would result in
greater PTSD symptom severity, recent literature has shown that
non-trauma-exposed individuals report symptom severity similar
to that of trauma victims when asked to rate PTSD symptoms
(reviewed in Long & Elhai, 2009). Yet Elhai, Engdahl, et al.
(2009) found vastly different factor structure estimates between
trauma- and non-trauma-exposed participants. In the present study,
we aimed to test this question by comparing PTSD’s factor struc-
ture (using the PTSD Checklist or PCL; Weathers, Litz, Herman,
Huska, & Keane, 1993) in military veterans who had been de-
ployed and in those who had not been deployed to a war zone.
Only Simms et al. (2002) and Mansfield et al. (2010) have tested
this research question with such a population. Simms et al. found
significantly different factor loadings between deployed and non-
deployed groups, but Mansfield et al. found equivalent loadings.
Furthermore, Mansfield et al. tested and found significantly dif-

ferent PTSD item intercepts between groups. However, neither
Simms et al. (2002) nor Mansfield et al. (2010) examined any
additional factor structure parameters, and the Simms et al. only
tested between-group differences in the dysphoria (but not emo-
tional numbing) model.

In the current effort, we addressed this research issue using a
sample of Canadian military veterans, many of whom had been
deployed sometime between 1990 and 1999 on peacekeeping
missions. We chose to include only those veterans serving since
1990 because at that time the traditional role of the peacekeeper
changed from the established “keeping the peace” to a role more
consistent with “making” or implementing the peace, thus repre-
senting more difficult and hazardous war zone conditions (Hillen,
1998; United Nations, 2006).

In that the present sample rated their PTSD symptoms in rela-
tion to stressful military experiences in general (rather than to a
specific index event), we expected, on the basis of Elhai, Engdahl,
et al.’s (2009) findings, that the emotional numbing model would
fit better in the deployed and nondeployed groups. Alternatively,
since we used a self-report PTSD measure, Palmieri et al.’s (2007)
findings led us to expect that the dysphoria model would provide
the better fit. Therefore, we did not have a specific a priori
hypothesis for model fit. Moreover, on the basis on measurement
invariance testing, we expected that the deployed and nondeployed
groups would differ significantly on most factor structure param-
eters, including on observed variable intercepts as found in Mans-
field et al. (2010). Specifically, we expected factor variances and
covariances and residual error variances to be lower for the de-
ployed group in both models (suggesting less measurement error
and less comingling of PTSD’s core constructs for the higher
magnitude trauma-exposed group). However, conflicting findings
(Mansfield et al., 2010; Simms et al., 2002) regarding between-
group invariance of factor loadings prevented us from forming a
hypothesis about factor-loading invariance. In this study, we
sought with the PCL to provide additional data using highly
specific parameters (e.g., two different four-factor models, two
distinct populations with different levels of combat trauma, and
additional factor structure parameters such as residual error vari-
ances and covariances) to clarify divergent results in the literature
on the factor structure of PTSD, which speak to the core psycho-
pathological constructs of PTSD.

Method

Participants and Procedure

In 1999, Veterans Affairs Canada (VAC) mailed anonymous,
self-administered questionnaires to a sample of 2,760 randomly
selected potential participants (with research ethics board ap-
proval). These potential participants were nationally stratified from
a larger database of 18,443 individuals who had been identified
with health conditions after serving in the Canadian armed forces
and were therefore either receiving or eligible for a disability
pension from VAC (described in Richardson, Elhai, & Pedlar,
2006). A letter was included describing the survey and informing
the veterans that their completion and return of the materials would
imply informed consent. Participants anonymously returned the
completed batteries of questionnaires, with a response rate of
71.3% (n � 1,968). There are no data on nonresponders who did
not complete the survey, and they may differ from the responders
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in some ways. Among those who returned surveys, veterans who
had served after 1990 were included in the study (N � 1,106).

Of 1,066 participants (40 potential participants were excluded as
detailed in the Analysis section) in the primary analyses, 92% (n �
981) were men. Ages ranged from 20 to 65 years (M � 45.33,
SD � 10.05). Most participants had completed high school/
secondary education (n � 295, 29%), some college (n � 278,
27%) or a college education (n � 266, 26%). A slight majority
(n � 418, 55%) were employed at the time of the survey. The
number of years served in the Canadian forces ranged from 1 to 41
years (M � 18.72, SD � 10.92). Thirty percent (n � 320) had not
been deployed. Concerning unique deployments, 39% of the par-
ticipants (n � 412) had been deployed once, 22% (n � 236) twice,
8% (n � 80) three times, and 1% (n � 14) four or more times.
Most participants were officially or common-law married (n �
887, 83%). Although race/ethnicity data are not routinely collected
in Canada, most of the larger veteran pool sampled were White.
Using analyses of variance (ANOVA) for continuous variables and
chi-square analyses for categorical demographic variables, we
found that no variable was significantly different between those
who were excluded and those who were included in primary
analyses (all ps � .05).

Instrumentation

The PCL–Military Version was used to measure PTSD symp-
toms. The PCL (Weathers et al., 1993) is a 17-item self-report
measure of PTSD severity, mirroring the PTSD symptoms listed in
the DSM–IV–TR. PCL item scores have been found to have ade-
quate internal consistency (� � .94) in two separate psychometric
studies (Blanchard, Jones-Alexander, Buckley, & Forneris, 1996;
Ruggiero, Del Ben, Scotti, & Rabalais, 2003; .95 in the present
data set), and total scores had adequate 1-week test–retest reliabil-
ity (r � .88, Ruggiero et al., 2003). Total scores have adequately
converged with those of other similar measures, including the
Mississippi Combat PTSD Scale (Keane, Caddell, & Taylor, 1988)
and Impact of Event Scale (Horowitz, Wilner, & Alvarez, 1979;
reviewed in Ruggiero et al., 2003), and have correlated highly
(diagnostic power � .80) with structured PTSD diagnoses among
military veterans (Forbes, Creamer, & Biddle, 2001).

Analysis

Forty potential participants were eliminated from the original
1,106 (leaving 1,066 participants as the effective sample) for
missing more than five PCL items. Among the 1,066 remaining
participants, 150 participants had nominal amounts of missing
data, mostly involving between one and three missing items.
Because the missing items were not distributed randomly, we used
multiple imputation procedures (NORM 2.03 software [Schafer,
2000], implementing the data augmentation algorithm) by gener-
ating five PCL data sets with maximum likelihood (ML) estima-
tion and averaging the obtained parameter estimates across these
data sets (Schafer & Graham, 2002). Significant multivariate
skewness and kurtosis were found ( ps � .05, univariate and
multivariate tests). Univariate skewness ranged from 0.53 to 2.75,
while kurtosis ranged from 0.03 to 6.61. Therefore, ML estimation
with a mean-adjusted Satorra–Bentler chi-square statistic was used
for the CFAs, robust to nonnormality (Satorra & Bentler, 2001).

To test our first research question, we examined the emotional
numbing and dysphoria models separately in each group using the
PCL. In addition to Satorra–Bentler chi-square values, we exam-
ined robust versions of goodness-of-fit indices, including the
comparative fit index (CFI), Tucker–Lewis index (TLI), root-
mean-square error of approximation (RMSEA), and standardized
root-mean-square residual (SRMR). Models that fit very well (or
adequately) are indicated by CFI and TLI � .95 (.90 –.94),
RMSEA � .06 (to .08), and SRMR � .08 (to .10; Hu & Bentler,
1999). Comparing the emotional numbing and dysphoria models
within each group, we considered nonnested model comparisons
(i.e., comparing a model that is not a subset of another model) and
used the Bayesian information criterion (BIC). A 10-point BIC
difference represents a 150:1 likelihood ( p � .05) that the model
with the lower BIC value fits best; a difference in the 6- to 10-point
range indicates strong support, and a difference greater than 10
indicates very strong support (Raftery, 1995).

For our second research question, we conducted measurement
invariance testing using multigroup CFAs (separately for the emo-
tional numbing and dysphoria models), testing invariance/
noninvariance across groups on factor loadings, observed variable
intercepts, observed variable measurement errors, factor variances
and covariances, and factor means, following established proce-
dures (Meredith, 1993; Meredith & Teresi, 2006). First, Model A
included both groups, which were allowed to vary with each other
on all parameters previously discussed (i.e., testing configural
invariance). Subsequent models had progressively more conserva-
tive restrictions, with particular parameter estimates constrained to
be equal across groups, tested against the prior step’s model
(except when noted otherwise). Model B constrained factor load-
ings across groups (to test metric invariance). Model C addition-
ally constrained observed variable intercepts (to test strong facto-
rial invariance). Model D additionally constrained residual error
variances (to test strict factorial invariance). Further analyses were
conducted to test structural invariance, including Model E, with
additionally constraining factor variances and covariances (but not
residual variances), tested against Model C, and finally Model F,
with additionally constraining factor means (but not residual vari-
ances), tested against Model E. Thus, we not only tested differ-
ences in symptom structure between the war-zone-exposed and
nonexposed groups but also differences in the level of symptom
severity, given the equivalence between trauma-exposed and non-
exposed participants that has been recently found (reviewed in
Long & Elhai, 2009). We assessed tests of statistical significance
between models with chi-square difference tests, comparing a
given CFA model that assumed equal parameter estimates (e.g.,
factor loadings) against a model that allowed those parameter
estimates to vary across groups; a correction factor was used for
the nonnormally distributed Satorra–Bentler chi-square value
(Muthén & Muthén, 2006; Satorra & Bentler, 2001).

Results

Total PCL scores averaged 30.80 (SD � 16.75) for deployed
veterans, compared with 24.01 (SD � 11.23) for nondeployed
veterans. This difference was significant, F(1, 1064) � 44.11, p �
.001, �2 � .04.

We conducted CFAs using the effective sample of 1,066 peace-
keeping veterans. The emotional numbing and dysphoria models
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provided evidence for an adequate fit across both groups. In the
deployed group, the dysphoria model fit better (on the basis of smaller
BIC values). In the nondeployed group, there was no significant
difference between models tested. Fit indices can be found in Table 1,
and standardized factor loadings for each model are presented in
Table 2.

Measurement invariance testing results (Table 3) revealed that all
but one of the comparisons were significantly different between
groups, suggesting between-group noninvariance for the deployed
and nondeployed groups. For both the emotional numbing and dys-
phoria models, on average, factor loadings and factor variances were
higher for the deployed group, and residual error variances were
higher for the nondeployed group. Covariances were higher for the
nondeployed group in the emotional numbing model but higher for
the deployed group in the dysphoria model. The only nonsignificant
comparison involved invariance in observed variable intercepts for
both the emotional numbing and dysphoria models, suggesting
between-group invariance on PTSD item severity.

Discussion

Previous studies have provided evidence that either the emo-
tional numbing or dysphoria four-factor PTSD model offer the best
explanation of the underlying factor structure of PTSD. In the
present study, we found additional empirical support for a four-
factor model of PTSD, generally. Although neither the emotional
numbing nor dysphoria model fit significantly better in nonde-
ployed veterans, the dysphoria model fit better in deployed veter-
ans using the PCL. Additionally, except for observed variable
intercepts, all other factor structure parameters were significantly
different between deployed and nondeployed groups for both
PTSD models. Thus, the PCL’s factor structure and other features
of PTSD symptoms may be quite different between groups with
and without major traumatic event exposure. This in turn suggests
that the complexity of posttraumatic reactions may vary as a
function of trauma exposure severity.

We had support from Elhai, Engdahl, et al. (2009) that the
emotional numbing model would provide the better fit in both
groups since in our study respondents rated PTSD symptoms in
reference to their overall stressful military experiences (rather than
from an index worst traumatic event). However, we also had
support from Palmieri et al. (2007) that the dysphoria model would
provide the better fit in both groups because we used a self-report
(rather than clinician-rated) PTSD measure. Perhaps the dysphoria
model had the better fit here because the instrument format (self-
report) has more influence than administration instructions on
model fit. Alternatively, it is possible that instructing an individual
to rate symptoms based upon “stressful military experiences,” as
the questionnaire stated, makes the mode of PTSD query more
specific than general—in particular by unintentionally priming the
respondent to reference a single, fairly disturbing instance of
military experience in rating symptoms, for which the dysphoria
model previously has been found to provide the better fit (Elhai,
Engdahl, et al., 2009). In future research, investigators should tease
apart the independent contributions of instrument format and ad-
ministration instructions in order to further understand how these
variables may moderate PTSD model fit.

Invariance testing did reveal differences between the deployed
and the nondeployed groups. Between-group differences in factor
loadings suggest that each group has a different set of most
important items that are best representative of the latent factors, a
finding supported in Simms et al. (2002) but not in Mansfield et al.
(2010). In fact, the deployed group had larger factor loadings in
general in both the dysphoria and emotional numbing models in
the present study, suggesting that this group’s factors were better
in capturing variance in the symptoms. The present sample is
probably more similar to Simms et al.’s sample, which was re-
cruited before the current wars in Iraq and Afghanistan; the Mans-
field et al. study sampled more recently serving veterans.

Mansfield et al. (2010) found different observed variable inter-
cepts between deployed and nondeployed groups, contrary to that

Table 1
Fit Indices for Tested Models Based on Robust Maximum Likelihood Estimation

Group

Model BIC difference across dysphoria/
emotional numbing models

within a given groupDysphoria Emotional numbing

Nondeployed
SB �2(113) 144.18 144.17
CFI .97 .97
TLI .96 .96
RMSEA .03 .03
SRMR .05 .05
BIC 11,903.71 11,904.40 .69 (D � EN)

Deployed
SB �2(113) 276.75 307.46
CFI .97 .96
TLI .96 .96
RMSEA .04 .05
SRMR .03 .03
BIC 33210.00 33268.41 58.41 (D � EN)

Note. SB � Satorra–Bentler; CFI � comparative fit index; TLI � Tucker–Lewis index; RMSEA � root-
mean-square error of approximation; SRMR � standardized root-mean-square residual; BIC � Bayesian
information criterion; D � EN � dysphoria model’s BIC value is lower; chi-square p values were � .001.
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found in the present study. In the present study, equivalent inter-
cepts between deployed and nondeployed participants can be
viewed in the context of recent work (reviewed in Long & Elhai,
2009) that shows that individuals rating PTSD symptoms from a
stressful event not meeting PTSD’s traumatic stressor criterion
(A1) had PTSD symptom severity and diagnostic prevalence com-

parable to those of individuals meeting Criterion A1. In light of
these recent studies, Elhai, Engdahl, et al. (2009) concluded that
while PTSD symptoms from traumatic and nontraumatic events
can be similar in overall severity, there appears to be a signifi-
cantly different factor structure in a sample of truly traumatic
event-exposed individuals. The present study supports this conclu-
sion, since only item severity was similar between groups, with all
other factor structure parameters being significantly different.

Other findings of interest are that residual variances were different
across groups, suggesting different levels of measurement error asso-
ciated with deployment status. In fact, the nondeployed group had
higher residual error variances, indicating more measurement error for
this lower magnitude trauma-exposed group. Factor means and vari-
ances were different between groups, suggesting different levels of
PTSD severity at the latent variable level, and different amounts of
precision by the factors in defining the symptoms between groups. In
fact, factor variances were higher for the deployed group. Covariances
were higher for the nondeployed group, as expected but only for the
emotional numbing model; they were higher for the deployed group
in the dysphoria model. This finding is not surprising given the large
dysphoria factor in that model that combines numerous symptoms
shared with other mood and anxiety disorders (Elhai, Ford, et al.,
2009).

In the current study, 92% of the sample were men, limiting gen-
eralizability to female veterans. Further, the results cannot be gener-
alized to general military or veteran populations because both groups
sampled were veterans pensioned for a service-related medical dis-
ability, which may represent a distinctly unique group of trauma
survivors (Frueh, Grubaugh, Elhai, & Buckley, 2007). Veterans not
pensioned for a medical disability were not represented. Also, 32% of
those who had been deployed had experienced two or more unique
deployments, increasing the likelihood of developing PTSD symp-
toms and adding to the heterogeneity of the sample.

Current findings provide some support for DSM–5’s proposed
draft criteria for PTSD, in which the disorder’s criteria are reor-
ganized into four symptom clusters including reexperiencing,

Table 2
Standardized Factor Loadings for the Models Across Groups

Posttraumatic stress
disorder checklist

Emotional numbing model Dysphoria model

Nondeployed group Deployed group Nondeployed group Deployed group

Item 1 .833 .874 .835 .872
Item 2 .835 .846 .835 .846
Item 3 .705 .826 .707 .828
Item 4 .779 .841 .775 .840
Item 5 .729 .854 .731 .855
Item 6 .839 .824 .840 .828
Item 7 .834 .884 .833 .880
Item 8 .488 .617 .488 .616
Item 9 .777 .767 .769 .766
Item 10 .810 .811 .779 .803
Item 11 .667 .783 .658 .772
Item 12 .665 .763 .660 .764
Item 13 .622 .701 .615 .708
Item 14 .752 .777 .700 .772
Item 15 .787 .814 .780 .815
Item 16 .693 .788 .80 .829
Item 17 .671 .772 .705 .813

Table 3
Satorra–Bentler Chi-Square Difference Test Results for the
Emotional Numbing (EN) and Dysphoria (D) Posttraumatic
Stress Disorder Models Across Groups

Models tested/deployed vs. nondeployed

A vs. B
EN SBDiff � 37.53(13)���

D SBDiff � 29.84(13)��

B vs. C
EN SBDiff � 13.91(13)
D SBDiff � 13.81(13)

C vs. D
EN SBDiff � 102.42(17)���

D SBDiff � 96.01(17)���

C vs. E
EN SBDiff � 79.29(10)���

D SBDiff � 72.94(10)���

E vs. F
EN SBDiff � 116.54(4)���

D SBDiff � 105.85(4)���

Note. SBDiff � Satorra–Bentler chi-square difference, with the difference
in degrees of freedom presented in parentheses; Model A � no parameters
constrained equal across groups; Model B � factor loadings constrained to
be equal; Model C � observed variable intercepts and factor loadings
constrained to be equal; Model D � residual variances, factor loadings, and
observed variable intercepts constrained to be equal; Model E � factor
variances and covariances, factor loadings, and observed variable inter-
cepts constrained to be equal; Model F � factor means, factor loadings,
observed variable intercepts, and factor variances and covariances con-
strained to be equal.
�� p � .01. ��� p � .001.
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avoidance, negative alterations in mood and cognition, and hyper-
arousal. In addition to modifying the traumatic stressor criterion,
this reconceptualization of PTSD symptoms splits avoidance
symptoms into its own symptom cluster and relabels and adds
symptoms to the current emotional numbing cluster to indicate
the strong presence of dysphoric mood and cognition. Current
findings show that the two PCL symptom structure models both
provided adequate fit in the sample of Canadian veterans. The
results revealed the Simms et al. (2002) model provides better fit
in the deployed group, where traumatic event exposure was more
likely due to the demands of modern peacekeeping duties. Inves-
tigators should continue to examine the conditions and circum-
stances under which the PTSD symptom models used in this study
explain the factor structure of PTSD. Research should include
exposure to varying traumatic events, differing samples, and the
utilization of other PTSD rating instruments. Continuing this line
of inquiry may help resolve why the emotional numbing model fits
better in some studies and the dysphoria model fits better in other
studies. Gaining such an understanding can help further clarify the
true psychopathology defined generally as PTSD.

References

American Psychiatric Association. (2000). Diagnostic and statistical man-
ual of mental disorders (4th ed., Text rev.). Washington, DC: Author.

American Psychiatric Association. (2010). DSM–5 development: Proposed
draft revisions to DSM disorders and criteria. Retrieved March 1, 2010,
from http://www.dsm5.org/ProposedRevisions/

Asmundson, G. J. G., Stapleton, J. A., & Taylor, S. (2004). Are avoidance
and numbing distinct PTSD symptom clusters? Journal of Traumatic
Stress, 17, 467–475.

Blanchard, E. B., Jones-Alexander, J., Buckley, T. C., & Forneris, C. A.
(1996). Psychometric properties of the PTSD Checklist (PCL). Behav-
iour Research and Therapy, 34, 669–673.

Elhai, J. D., Engdahl, R. M., Palmieri, P. A., Naifeh, J. A., Schweinle, A.,
& Jacobs, G. A. (2009). Assessing posttraumatic stress disorder with or
without reference to a single, worst traumatic event: Examining differ-
ences in factor structure. Psychological Assessment, 21, 629–634.

Elhai, J. D., Ford, J. D., Ruggiero, K. J., & Frueh, B. C. (2009). Diagnostic
alterations for posttraumatic stress disorder: Examining data from the
National Comorbidity Survey Replication and National Survey of Ad-
olescents. Psychological Medicine, 39, 1957–1966.

Elhai, J. D., Grubaugh, A. L., Kashdan, T. B., & Frueh, B. C. (2008).
Empirical examination of a proposed refinement to DSM–IV posttrau-
matic stress disorder symptom criteria using the National Comorbidity
Survey Replication data. Journal of Clinical Psychiatry, 69, 597–602.

Forbes, D., Creamer, M., & Biddle, D. (2001). The validity of the PTSD
checklist as a measure of symptomatic change in combat-related PTSD.
Behaviour Research and Therapy, 39, 977–986.

Frueh, B. C., Grubaugh, A. L., Elhai, J. D., & Buckley, T. C. (2007). U.S.
Department of Veterans Affairs disability policies for posttraumatic stress
disorder: Administrative trends and implications for treatment, rehabilita-
tion, and research. American Journal of Public Health, 97, 2143–2145.

Hillen, J. (1998). Blue helmets: The strategy of UN military operations.
Washington, DC: Brassey.

Horowitz, M., Wilner, N., & Alvarez, W. (1979). Impact of Event Scale:
A measure of subjective stress. Psychosomatic Medicine, 41, 209–218.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives. Struc-
tural Equation Modeling, 6, 1–55.

Keane, T. M., Caddell, J. M., & Taylor, K. L. (1988). Mississippi Scale for
Combat-Related Posttraumatic Stress Disorder: Three studies in reliability
and validity. Journal of Consulting and Clinical Psychology, 56, 85–90.

King, D. W., Leskin, G. A., King, L. A., & Weathers, F. W. (1998).
Confirmatory factor analysis of the clinician-administered PTSD Scale:
Evidence for the dimensionality of posttraumatic stress disorder. Psy-
chological Assessment, 10, 90–96.

Long, M. E., & Elhai, J. D. (2009). Posttraumatic stress disorder’s trau-
matic stressor criterion: History, controversy, clinical and legal impli-
cations. Psychological Injury and Law, 2, 167–178.

Mansfield, A. J., Williams, J., Hourani, L. L., & Babeu, L. A. (2010).
Measurement invariance of posttraumatic stress disorder symptoms
among U.S. military personnel. Journal of Traumatic Stress, 23, 91–99.

Meredith, W. (1993). Measurement invariance, factor analysis, and facto-
rial invariance. Psychometrika, 58, 525–543.

Meredith, W., & Teresi, J. A. (2006). An essay on measurement and
factorial invariance. Medical Care, 44(11, Suppl. 3), S69–S77.

Muthén, B. O., & Muthén, L. (2006). Chi-square difference testing using
the Satorra–Bentler scaled chi-square. Retrieved January 1, 2007, from
http://statmodel.com/chidiff.shtml

Naifeh, J. A., Elhai, J. D., Kashdan, T. B., & Grubaugh, A. L. (2008). The
PTSD Symptom Scale’s latent structure: An examination of trauma-
exposed medical patients. Journal of Anxiety Disorders, 22, 1355–1368.

Palmieri, P. A., Weathers, F. W., Difede, J., & King, D. W. (2007). Confir-
matory factor analysis of the PTSD Checklist and the clinician-administered
PTSD scale in disaster workers exposed to the World Trade Center Ground
Zero. Journal of Abnormal Psychology, 116, 329–341.

Raftery, A. E. (1995). Bayesian model selection in social research. Soci-
ological Methodology, 25, 111–163.

Richardson, J. D., Elhai, J. D., & Pedlar, D. (2006). Association of PTSD
and depression with medical and specialist care utilization in modern
peacekeeping veterans in Canada with health-related disabilities. Jour-
nal of Clinical Psychiatry, 67, 1240–1245.

Ruggiero, K. J., Del Ben, K., Scotti, J. R., & Rabalais, A. E. (2003).
Psychometric properties of the PTSD Checklist-Civilian Version. Jour-
nal of Traumatic Stress, 16, 495–502.

Satorra, A., & Bentler, P. M. (2001). A scaled difference chi-square test
statistic for moment structure analysis. Psychometrika, 66, 507–514.

Saul, A. L., Grant, K. E., & Carter, J. S. (2008). Posttraumatic reactions in
adolescents: How well do the DSM–IV PTSD criteria fit the real life
experience of trauma exposed youth? Journal of Abnormal Child Psy-
chology, 17, 277–289.

Schafer, J. (2000). NORM Version 2.03 [Computer software]. Available
from www.stat.psu.edu/�jls/misoftwa.html

Schafer, J. L., & Graham, J. W. (2002). Missing data: Our view of the state
of the art. Psychological Methods, 7, 147–177.

Shevlin, M., McBride, O., Armour, C., & Adamson, G. (2009). Reconciling
the differences between the King et al. (1998). and Simms et al. (2002)
factor models of PTSD. Journal of Anxiety Disorders, 23, 995–1001.

Simms, L. J., Watson, D., & Doebbeling, B. N. (2002). Confirmatory factor
analyses of posttraumatic stress symptoms in deployed and nondeployed
veterans of the Gulf War. Journal of Abnormal Psychology, 111, 637–647.

United Nations. (2006). How has peacekeeping evolved? Retrieved De-
cember 30, 2008, from http://www.un.org/News/Press/docs/2006/
pko152.doc.htm

Watson, D. (2005). Rethinking the mood and anxiety disorders: A quan-
titative hierarchical model for DSM–V. Journal of Abnormal Psychol-
ogy, 114, 522–536.

Weathers, F. W., Litz, B. T., Herman, D. S., Huska, J. A., & Keane, T. M.
(1993, October). The PTSD Checklist: Reliability, validity, and diagnos-
tic utility. Paper presented at the annual meeting of the International
Society for Traumatic Stress Studies, San Antonio, TX.

Received March 5, 2010
Revision received April 21, 2010

Accepted April 21, 2010 �

6 ENGDAHL, ELHAI, RICHARDSON, AND FRUEH


