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We  present  an  update  of recent  literature  (since  2007)  exploring  the  factor  structure  of  posttraumatic
stress  disorder  (PTSD)  symptom  measures.  Research  supporting  a  four-factor  emotional  numbing  model
motional trauma
atent variable modeling
actor analysis

and  a four-factor  dysphoria  model  is presented,  with  these  models  fitting  better  than  all  other  mod-
els  examined.  Variables  accounting  for factor  structure  differences  are  reviewed,  including  PTSD query
instructions,  type  of PTSD  measure,  extent  of  trauma  exposure,  ethnicity,  and  timing  of  administration.
Methodological  and  statistical  limitations  with  recent  studies  are  presented.  Finally,  a research  agenda
and recommendations  are  offered  to  push  this  research  area  forward,  including  suggestions  to  validate
PTSD’s  factors  against  external  measures  of  psychopathology,  test  moderators  of  factor  structure,  and

f sym
examine  heterogeneity  o

For two decades, research has comprehensively explored the
actor structure of posttraumatic stress disorder (PTSD) symptom

easures. Earlier studies used exploratory factor analysis (EFA) to
reveal” the best-fitting factor structure. Newer studies have pri-
arily used confirmatory factor analysis (CFA), testing how well

mpirically supported PTSD models fit observed symptom patterns
n trauma victims. Recently, Yufik and Simms  (2010) published a

eta-analysis on the factor structure of PTSD, discussed in detail
elow. The authors’ focus was to draw conclusions about PTSD’s
actor structure based on aggregating empirical findings across
tudies. The present paper has a different focus, however. We first
resent a brief update and current status of this research as a way of

ntroducing the nuances of this literature’s methods and key find-
ngs, focusing on recent papers examined in the Yufik and Simms
aper, and numerous studies published since then. We  then discuss
ethodological and statistical limitations appearing in recently

ublished studies, in an attempt to provide context and critical
valuation of the studies examined in the Yufik and Simms paper
nd published subsequently. Finally, we offer a research agenda
nd recommendations to advance this work.

. Definitional caveats
We first clarify that our focus is on the structure of PTSD symp-
om measures, rather than the disorder’s structure generally. The
nstruments are primarily based on the 17 DSM-IV PTSD symp-

∗ Corresponding author. Tel.: +1 419 530 2829; fax: +1 419 530 8479.
URL: http://www.jon-elhai.com (J.D. Elhai).

887-6185/$ – see front matter 

oi:10.1016/j.janxdis.2011.04.007
ptom  presentations  based  on factor  structure  examination.

toms. Other potentially important auxiliary symptoms to PTSD
(depression, phobic and general anxiety, interpersonal sensitivity,
substance abuse, and conduct problems) are typically not incor-
porated into these studies. Including such symptoms in CFA that
are important posttraumatic sequelae, in addition to PTSD diag-
nostic symptoms, could help define the true latent structure of
PTSD-related psychopathology; such an approach could result in
different PTSD constructs than the literature has found.

Also noteworthy, most PTSD measure CFAs sampled individu-
als reporting trauma exposure, regardless of whether participants
were diagnosed with PTSD, resulting in a diverse trauma victim
pool. Few studies used exclusively psychopathological sufferers
(i.e., PTSD diagnosed); others used relatively healthy college stu-
dents primarily not suffering from PTSD. Thus at present, whether
trauma victims with or without PTSD differ in terms of PTSD’s factor
structure is unknown. However, we can hypothesize that the fac-
tor structure would be different in those with vs. without PTSD on
parameters indicative of severity, including intercepts and factor
means.

2. Significance

The factor structure of PTSD measures is an important topic of
continued study for several reasons. First, this issue can provide
insight into fundamental psychopathology issues regarding core
constructs that represent PTSD. Such an endeavor is significant in

that recent papers have questioned the disorder’s construct valid-
ity, and thus distinctiveness as a diagnostic entity, because of PTSD’s
numerous clinical features that overlap with mood and anxiety
disorders (Frueh, Elhai, & Acierno, 2010; McHugh & Treisman, 2007;

dx.doi.org/10.1016/j.janxdis.2011.04.007
http://www.sciencedirect.com/science/journal/08876185
dx.doi.org/10.1016/j.janxdis.2011.04.007
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osen & Lilienfield, 2008; Spitzer, First, & Wakefield, 2007). Sec-
nd, refining our knowledge of core PTSD constructs can result in
ore thorough assessment and diagnostic procedures by ensuring

hat we are assessing the “correct” and relevant symptom domains.
uch research has implications for diagnostic algorithms for PTSD;
ncorporating knowledge from state-of-the-art CFA models in diag-
osis can alter PTSD prevalence rates (Elhai, Ford, Ruggiero, & Frueh,
009; Forbes et al., 2011). Third, such information can improve the
nderstanding of etiology and maintenance of PTSD, identifying
isk factors for specific clusters/factors of symptoms, and reveal-
ng relationships between PTSD factors and ongoing impairment.
ourth, treatment implications are apparent by enabling targeting
nd prioritizing of interventions for PTSD symptom domains most
elated to distress and impairment (e.g., PTSD numbing symptoms)
reviewed in Asmundson, Stapleton, & Taylor, 2004). Finally, glean-
ng this information can enhance monitoring treatment effects over
ime.

. Current status

Based on the culmination of PTSD CFAs conducted to date,
e arrive at several conclusions. First, with all but extremely

are exceptions, DSM-IV’s three-factor PTSD model (reexperienc-
ng, effortful avoidance/emotional numbing, and hyperarousal)
oes not adequately capture the underlying symptom structure
or PTSD measures; this model evidences a worse relative fit com-
ared to other models, typically fitting poorly on its own (reviewed

n Yufik & Simms, 2010). Second, little empirical data supports
ther three- or two-factor PTSD models. Specifically, few studies
upport a three-factor model involving reexperiencing/avoidance,
umbing and hyperarousal (Anthony, Lonigan, & Hecht, 1999;
nthony et al., 2005). Additionally, little data support two-factor
odels, including one consisting of reexperiencing/avoidance and

umbing/hyperarousal (subsumed under a higher order PTSD fac-
or) (Asmundson, Wright, McCreary, & Pedlar, 2003; Buckley,
lanchard, & Hickling, 1998), and another of depression/avoidance
nd anxiety/hyperarousal (Maes et al., 1998).

We conclude at this time that across the literature, two four-
actor models consistently fit PTSD symptom measures well, and
etter than other models: (1) King, Leskin, King, and Weathers’
1998) emotional numbing model, and (2) Simms, Watson, and
oebbeling’s (2002) dysphoria model. Furthermore, the dysphoria
odel appears to have a slight advantage over the numbing model

Yufik & Simms, 2010). We  qualify that our conclusion is based
rimarily on adult studies; relatively fewer children/adolescent
tudies investigated these research questions.

In the remainder of this section, we provide a snapshot of recent
iterature supporting these four-factor models. We  located stud-
es using PsycINFO’s bibliographic database (conducted March 31,
011) for articles with keywords “posttraumatic stress disorder”
nd either “factor structure” or “factor analysis,” and other in press
apers known to us. We  only included peer-reviewed studies in
nglish published from January 2007 through March 2011. We
hose the year 2007 as a starting point primarily because since that
ime the statistical methodology of PTSD CFAs seems to have sub-
tantially improved in contrast to earlier studies; albeit still with
imitations noted below. We  only included studies conducting a
TSD symptom factor analysis with more than 100 subjects (of
ny age) and using a PTSD assessment querying DSM-IV’s 17 PTSD
ymptoms. We  excluded studies that exclusively conducted EFA
ecause of the important limitations with EFA discussed below. We

ncluded studies with diverse samples; thus some sampled college

tudents with only mild PTSD symptoms thus not representing true
sychopathology.

Based on our search of English, peer reviewed studies in
hat time frame, we found 61 empirical studies of PTSD’s fac-
ety Disorders 25 (2011) 849– 854

tor structure. We  excluded 20 of the 61 studies were because
of our exclusion criteria (mostly because of implementing EFA,
or using a measure that did not map  onto DSM-IV’s PTSD symp-
toms). The remaining 41 studies primarily analyzed the 17 PTSD
symptoms from the PTSD Checklist, PTSD Symptom Scale, Clinician-
Administered PTSD Scale, or Harvard Trauma Scale. These studies
included diverse samples of trauma victims, with military sam-
ples most prevalent. Many of these studies were not analyzed in
the Yufik and Simms  (2010) meta-analysis, because those authors
obtained the correlation matrices of only 9.6% of those they
requested from the studies’ authors, and because some studies
were published after publication of their meta-analysis. The four-
factor models are discussed next.

The emotional numbing model (King et al., 1998) is distinct from
DSM-IV’s three-factor PTSD model in that avoidance was divided
into two  factors – effortful avoidance and emotional numbing –
corroborated by these factors’ differential prediction of treatment
response, and associations with treatment outcomes and psy-
chopathology (reviewed in Asmundson et al., 2004). Most recently,
this model has been supported in adult trauma-exposed samples
of the general population (Cox, Mota, Clara, & Asmundson, 2008;
Elhai, Grubaugh, Kashdan, & Frueh, 2008; Ford, Elhai, Ruggiero, &
Frueh, 2009; Grubaugh, Long, Elhai, Frueh, & Magruder, 2010), mil-
itary veterans (Elhai, Palmieri, Biehn, Frueh, & Magruder, 2010;
Mansfield, Williams, Hourani, & Babeu, 2010; McDonald et al.,
2008), medical patients (Naifeh, Elhai, Kashdan, & Grubaugh,
2008), crime victims (Scher, McCreary, Asmundson, & Resick,
2008), refugees (Palmieri, Marshall, & Schell, 2007), disaster work-
ers (Palmieri, Weathers, Difede, & King, 2007), elderly (Schinka,
Brown, Borenstein, & Mortimer, 2007), college students (Elhai,
Gray, Docherty, Kashdan, & Kose, 2007; Hoyt & Yeater, 2010), and
adolescents (Kassam-Adams, Marsac, & Cirilli, 2010; Saul, Grant, &
Carter, 2008).

The dysphoria model (Simms  et al., 2002) is different from the
numbing model; it moves three PTSD hyperarousal symptoms (cri-
teria D1–D3: sleep, irritability, concentration problems) from the
hyperarousal factor, combining them with numbing symptoms
to form an eight-symptom dysphoria factor. This model is pred-
icated on evidence that PTSD has a large component reflecting
general distress and dysphoria found in mood and anxiety disorders
(reviewed in Watson, 2005, 2009). Most recently, support for this
model was  revealed in adult trauma-exposed samples including
the general population (Armour & Shevlin, 2010; Carragher, Mills,
Slade, Teesson, & Silove, 2010; Elhai, Ford, et al., 2009; Shevlin,
McBride, Armour, & Adamson, 2009), military veterans (Engdahl,
Elhai, Richardson, & Frueh, 2011; Naifeh, Richardson, Del Ben, &
Elhai, 2010; Pietrzak, Goldstein, Malley, Rivers, & Southwick, 2010),
disaster workers (Palmieri, Weathers, et al., 2007), bereaved indi-
viduals (Boelen, van den Hout, & van den Bout, 2008; Elklit, Armour,
& Shevlin, 2009), accident victims (Elklit & Shevlin, 2007), rape
(Elklit et al., 2009) and domestic violence victims (Elhai et al.,
2011; Krause, Kaltman, Goodman, & Dutton, 2007), college students
(Elhai, Biehn, Naifeh, & Frueh, 2011; Elhai, Engdahl, et al., 2009), and
adolescents (Elhai, Ford, et al., 2009).

Many studies directly compared these two models to deter-
mine which fit best. Until recently, neither model emerged in a
clear majority of studies as superior. However, recently, Yufik and
Simms’ (2010) meta-analysis of 40 covariance matrices, repre-
senting diverse DSM-IV-based PTSD assessment instruments and
trauma sample types, revealed several important findings. First,
intercorrelated versions of models fit better than higher-order
models (defined and discussed below). Second, the four-factor

models fit very well, and better than all other models tested. Third,
despite nearly identical fit indices between four-factor models, the
dysphoria model fit consistently better. And this finding was not
moderated by measure or sample type.
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Since the publication of the Yufik and Simms  paper (2010),
umerous studies have examined moderators of PTSD’s factor
tructure. For instance, recent studies have explored assessment-
nd measurement-related conditions under which the numbing or
ysphoria model fits best. Palmieri, Weathers, et al. (2007) found in

 sample of disaster workers that the numbing model fit best using
he interview-based Clinician-Administered PTSD Scale; the dys-
horia model fit best using the self-reported PTSD Checklist. Elhai
t al. (2011) found in a sample of college students that experimen-
ally manipulating the wording and phrasing of PTSD self-report

easures, comparing item content from the PTSD Checklist vs.
TSD Symptom Scale, was associated with differences in factor
tructure parameters involving item severity, measurement error,
nd (for the dysphoria model) factor variances and covariances.
lhai, Engdahl, et al. (2009) found in a sample of trauma-exposed
ollege students that the dysphoria model fit best when rating PTSD
ymptoms from one’s worst trauma, while the numbing model
t best when rating PTSD symptoms from one’s trauma history.
inally, Armour et al. (2011) found in war-exposed youths that
he numbing model fit best when assessing PTSD from traumas

eeting PTSD’s criterion A2 (i.e., evoking initial intense fear, help-
essness or horror); neither model fit well with a non-A2 trauma.
uch results may  ultimately explain the literature’s conflicting find-
ngs regarding which model fits best.

Recently, studies have examined other psychosocial variables
hat can impact the structure of PTSD symptom measures. For
xample, differences have been found based on whether symptom
ueries involved frequency or intensity of PTSD symptoms (Elhai
t al., 2010). Structural differences were also revealed between col-
ege students with and without trauma exposure, instructed to rate
ymptoms of PTSD (Elhai, Engdahl, et al., 2009). Between-group
ifferences in certain parameters were demonstrated in military
eterans based on whether deployed to a war zone (Engdahl et al.,
011; Mansfield et al., 2010; Simms  et al., 2002). However, an
quivalent factor structure was revealed across veterans from dif-
erent war eras (McDonald et al., 2008). Other cross-cultural studies
ave demonstrated an equivalent PTSD structure between English
nd Spanish languages (Marshall, 2004; Miles, Marshall, & Schell,
008), and equivalent factor loadings (but not equivalent item
cores) when comparing Caucasian and Hispanic individuals (Hoyt

 Yeater, 2010). Gender differences have emerged in PTSD’s factor
tructure (Armour et al., 2011). Studies also explored the structure
f PTSD measures over time, finding some evidence for temporal
tability (King et al., 2009; Krause et al., 2007), important for under-
tanding treatment effects and the natural longitudinal course
f PTSD; without temporal invariance, measurement of clinical
hange is suspect.

Studies of trauma victims have attempted to further study the
ysphoria model, testing the extent to which dysphoria symp-
oms are non-specific in associations with trauma exposure, PTSD
nd general distress. Armour and Shevlin (2010) discovered that
he dysphoria factor was least related to trauma exposure items.
hevlin et al. (2009) found that the three symptoms moved by
imms  et al. (2002) from hyperarousal to dysphoria were not
nique markers of either factor. Furthermore, Elklit et al. (2009)
ound that after controlling for depression in three samples, dys-
horia and other factor loadings were significantly attenuated,
uggesting other non-specific symptoms of distress than simply
ysphoria. Relatedly, Marshall, Schell, and Miles (2010) and Miller
t al. (2010) both discovered that the dysphoria factor and its items
ere no more correlated with general distress than other PTSD

actors were. Thus dysphoria appears unique in having less rela-

ion with trauma exposure, but similar to other PTSD symptoms in
ssociations with general distress.

Despite the overwhelming empirical support for the four-factor
umbing and dysphoria models, a newly developed and tested five-
ety Disorders 25 (2011) 849– 854 851

factor model deserves mention. Elhai et al. (2011) argued based on
prior theory and empirical work that PTSD’s symptoms D1–D3 do
not fit well with either the numbing or hyperarousal items. They
tested a five-factor model that revises the numbing and dysphoria
models by separating the D1–D3 symptoms into a distinct factor,
and found that this model was  statistically superior to the four-
factor models. Two  more recent papers have also found superior
support for this five-factor model, with evidence that (compared to
the numbing and remaining arousal symptoms) the D1–D3 symp-
tom factor is differentially related to anxiety and distress measures
(Wang, Long, Li, & Armour, in press; Wang, Zhang, et al., in press).

Finally, Naifeh et al. (2010) recently used factor mixture mod-
eling, investigating the structure of the PTSD Checklist in 405
Canadian military veterans. Factor mixture modeling combines
latent class/profile analysis with CFA, allowing an empirical exam-
ination of latent subgroups. Based on objective statistical indices,
they found two  subgroups of structural patterns based on factor
means, differing most notably on emotional numbing and dyspho-
ria factor means. Among the less symptomatic class, hyperarousal
factor means were most prominently different between the numb-
ing vs. dysphoria models.

4. Limitations with the literature’s current status

We identify several substantial problems with recent studies
continuing to report on the structure of PTSD symptom measures.
Several problems are specific to the PTSD area; others are relevant
to CFA in general. We  strongly encourage researchers to consider
these issues.

First, King, King, Orazem, and Palmieri (2006) suggested that
because of the large volume of published CFAs investigating well-
supported PTSD models, using EFA to study the structure of PTSD
symptom measures was simply no longer tenable. Yet recent stud-
ies continue using EFA for this purpose (e.g., Ayers, Harris, Sawyer,
Parfitt, & Ford, 2009; Lancaster, Melka, & Rodriguez, 2009; Wu,
Zhang, Zhang, & Liu, 2010). Using EFA, especially when a large lit-
erature supports the numbing and dysphoria models, essentially
represents a fishing expedition and results may  be too atheoreti-
cally driven and spurious to be trusted. However, we  acknowledge
some situations in which EFA may  be warranted, such as explor-
ing the structure of new PTSD instruments, new symptom criteria
sets, or other unexplored circumstances. See Fabrigar, Wegener,
MacCallum, and Strahan (1999) for assistance with deciding on
extraction and rotation methods to use, and in objectively deciding
on the optimal number of factors in EFA.

Second, many studies do not validate their obtained factors, and
thus make no attempt at testing construct validity. We  believe
that at this point, results alone are not meaningful without test-
ing if distinct PTSD factors are associated with external variables,
such as sociodemographic and psychopathology variables or (ide-
ally) latent factors; such tests would provide evidence of PTSD
factors’ construct validity. As noted by Palmieri, Marshall, et al.
(2007),  testing and supporting alternative PTSD conceptualizations
depends on the ability of their factors to explain causes, conse-
quences and treatment efficacy of PTSD. Without such external
validation, researchers are merely left with modeling a PTSD instru-
ment’s covariance matrix.

Third, since evidence demonstrates that the numbing and dys-
phoria models fit best across studies, we argue that (despite often
done in practice) it is unreasonable to continue testing other mod-
els that have already been ruled out as not fitting as well. Testing

numerous models in a single study increases the likelihood of spu-
rious findings. We  acknowledge situations where it makes sense to
explore other models: (1) using a PTSD instrument not previously
factor analyzed, (2) using a sample from a population not previously
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tudied (e.g., a different culture, different type of trauma-exposed
ample), (3) testing models that make sense theoretically but have
ot been tested, (4) testing older models as baselines against which
o compare newer models, and (5) when testing new sets of PTSD
riteria (i.e., DSM-5).

Fourth, because the four-factor PTSD models typically fit well,
here is little reason to engage in exploratory modifications to
mprove model fit. A notable example is that of Baschnagel,
’Connor, Colder, and Hawk (2005), whose liberal use of corre-

ated residual error variances among PTSD items means that we
annot trust their revised PTSD models to draw valid conclusions.

hile it may  be tempting to revise a model in many ways based
n empirically generated modification indices, such revisions are
ikely sample-specific and are unlikely to generalize, resulting in
hance spurious findings and thus inflating Type I error.

Fifth, several studies used samples sizes too small for CFA,
esulting in inadequate power from which to draw adequate con-
lusions (e.g., Schinka et al., 2007). Instead, quantitative methods
or determining statistical power and sample size for CFA studies
re recommended, such as power tables from MacCallum, Browne,
nd Sugawara (1996),  or conducting a Monte Carlo study (Muthén &
uthén, 2002). For example, MacCallum et al.’s (1996) power anal-

sis table for determining minimum sample sizes given 80% power,
egrees of freedom of 100 (nearly the 113 estimated for emo-
ional numbing and dysphoria models), given an RMSEA value of
05 (approximately the average RMSEA for numbing and dysphoria

odels across studies in the Yufik & Simms, 2010, meta-analysis)
ould require 132 subjects. However, increasing the RMSEA value

o .08 would result in a minimum sample size of 178 (MacCallum
t al., 1996). These minimum sample sizes are recommended in
deal circumstances, with no missing data, using maximum likeli-
ood (ML) estimation with continuous variables. Deviations from
he ideal scenario would require a larger sample size.

Sixth, some studies have compared PTSD models by essentially
yeballing differences in goodness-of-fit indices. However, such
ractice does not offer a quantitative comparison between mod-
ls with adequate precision or available error rates. Models that are
ested within each other should be compared using chi-square dif-

erence tests (albeit, sensitive to sample size); non-nested models
hould be compared using other means such as the Bayesian Infor-
ation Criterion (albeit, based on chi-square values) (e.g., Raftery,

995). Only through such quantitative methods can the numbing
nd dysphoria models be properly compared for model fit.

Seventh, we focus on models with correlated factors, rather than
odels with higher-order PTSD factors. Some studies test higher-

rder models, but they can be problematic because it is difficult
o identify them and thus derive a unique mathematical solution
especially with fewer than four factors). Additionally, higher-order

odels tend to yield results equivalent to, or fitting worse than,
heir first order counterpart models (Yufik & Simms, 2010). And
igher order models with three first-order factors are identical to
heir three-factor intercorrelated model counterparts. Care should
e taken in incorporating any higher-order models.

Eighth, for many PTSD measure CFAs, it is unclear if sta-
istical distributional assumptions were satisfied. For example,

any studies used traditional ML  estimation with continuous vari-
bles by analyzing a Pearson covariance matrix, without reporting
hether their PTSD items were normally distributed. This is an

mportant requirement for ML  estimation, which is not robust to
on-normality (Yuan & Bentler, 2000), likely problematic in clin-

cal and healthy samples. Normality is typically determined by
valuating an item’s skewness (or kurtosis) value, dividing by the

alue’s standard error to derive a z-test, where z > 1.96 is statisti-
ally significant (p < .05) and deemed non-normal. Robust methods
re available for estimating CFAs with non-normally distributed
tems (Satorra & Bentler, 2001; Yuan & Bentler, 2000), and for
ety Disorders 25 (2011) 849– 854

conducting model difference testing (Muthén & Muthén, 2006).
An emerging area involves special issues with items containing
fewer than five response options. In our experience, models using
such items can result in poor fit using traditional ML estima-
tion. In fact, for measures containing fewer than five response
options, most evidence suggests that the items should be treated
as ordinal variables, which indicates use of a tetrachoric or poly-
choric covariance matrix, weighted least squares estimation with
a mean- and variance-adjusted chi-square (Flora & Curran, 2004;
Wirth & Edwards, 2007), and probit or logistic (rather than Pear-
son) regression coefficients for factor loading estimation (Flora &
Curran, 2004; Wirth & Edwards, 2007). In our experience, model fit
improves with these more robust methods; however other prob-
lems can emerge (e.g., small cell sizes within a given response
category).

Finally, many CFA studies of PTSD measures recruited subjects
from settings where litigation or disability incentives were present.
For example, studies from Veterans Affairs (VA) Medical Center
settings are well-represented in this literature. Yet the VA offers
substantial monetary incentives for PTSD-related disability, and
such incentives have been demonstrated to affect the accuracy of
symptom reporting (Taylor, Frueh, & Asmundson, 2007). A true
understanding of the factor structure of PTSD would require iden-
tification of research participants who may  have an incentive to
overreport PTSD symptoms, and sequestering them from potential
bona-fide patients within the data analyses.

5. Future research directions

We believe that to advance knowledge on the factor structure of
PTSD symptom measures, future research should focus on several
important, specific issues.

First, CFAs of PTSD symptom measures should include validity
data to test the relationship between obtained factors and exter-
nal variables, in an attempt to demonstrate the construct validity
of each of PTSD’s factors. Specifically, external variables should
include constructs that previous theory and/or empirical work have
suggested are related to PTSD. External variables should be care-
fully and selectively chosen, rather than including a large list that
could result in spurious relationships because of inflated Type I
error. For example, given PTSD’s high comorbidity and symptom
overlap with mood and anxiety disorders (Elhai et al., 2008), other
disorders could be incorporated in CFA to test their relationships
with specific PTSD factors. Furthermore, external variables should
be included in the latent variable modeling framework, such as
that done by Palmieri, Marshall, et al. (2007),  who used an exter-
nal depression measure to test its differential relationship with
PTSD avoidance and numbing factors. Including such a test within
the latent variable framework is more advantageous than export-
ing factor scores into a separate data file and testing relations
with external variables; latent factors are more reliable than factor
scores and result in more consistent parameter estimates, based on
Monte Carlo studies (Skrondal & Laake, 2001); it also is preferred
over comparing Pearson correlation coefficients for observed scales
derived from factor solutions.

Second, studies testing single-group CFAs with commonly
used PTSD instruments are becoming less important. Too much
literature already has investigated this issue within a given trauma-
exposed sample, and researchers should move beyond such tests. At
present, investigators should conduct multi-group CFAs to exam-
ine invariance across samples (e.g., trauma type, PTSD diagnosis,

and sociodemographic variables such as gender, race and ethnic-
ity) and across time. Such tests can provide evidence on whether
PTSD measures are structurally stable across middle-, low- and
upper-class groups, a relevant test given the current economic cli-
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ate, and across diverse cultural groups, given growing diversity
n Western countries. Exploring measurement and other condi-
ions under which the numbing or dysphoria model fits best is
dvantageous in resolving the issue of which fits best. Researchers
hould consult with resources on invariance testing (e.g., Gregorich,
006; Meredith & Teresi, 2006) for testing equality across groups
n such parameters as factor loadings (metric invariance), observed
ariable intercepts (strong factorial invariance), residual variances
strict factorial invariance), and structural invariance such as factor
ariances, covariances and means.

Furthermore, conducting additional factor mixture model anal-
sis, as conducted by Naifeh et al. (2010),  would provide more
nformation on the heterogeneity of PTSD measures’ structure. And
lthough not yet finalized, the current draft PTSD proposal for
SM-5 available via the internet (American Psychiatric Association.
SM-5 Development, 2010) includes four symptom clusters: intru-

ion or reexperiencing, effortful avoidance, negative alterations in
ood and cognition (replacing emotional numbing), and altered

rousal and reactivity; 20 symptoms are present, in contrast to
SM-IV’s 17 symptoms. We  believe that separating avoidance into

ts own factor is a wise revision, given empirical evidence discussed
bove. For the most part, the proposed model looks very similar
o the numbing model. Researchers should begin examining this
evised model, which includes several new PTSD symptoms and
ymptom revisions from DSM-IV. However, there is certainly suffi-
ient justification to reshape the proposed model into the dysphoria
odel by moving several arousal symptoms into the negative alter-

tions cluster.
Finally, we  urge researchers to be thoughtful when collecting

ata for CFA of a PTSD instrument. Although data requirements of
FA make it easy to focus on the quantity of data gathered, quality of
he data should not be sacrificed. Including a very large sample, for
xample, does not necessarily guarantee quality. Other issues to be
onsidered in judging data quality include whether clinical inter-
iews were conducted (providing contextual information about
ymptoms, offering opportunities for participants to seek clarifi-
ation of queries), extent of direct trauma exposure, assurance of
onest reporting, response rates, and others. Thoughtfully consid-
ring such methodological nuances assists in strengthening future
FAs.

eferences

merican Psychiatric Association. DSM-5 Development. Proposed draft revisions to
DSM  disorders and criteria. (2010). http://www.dsm5.org/ProposedRevisions/
Retrieved 01.09.10.

nthony, J. L., Lonigan, C. J., & Hecht, S. A. (1999). Dimensionality of posttrau-
matic stress disorder symptoms in children exposed to disaster: results from
confirmatory factor analyses. Journal of Abnormal Psychology, 108, 326–336.
doi:10.1037/0021-843X.108.2.326

nthony, J. L., Lonigan, C. J., Vernberg, E. M., La Greca, A. M.,  Silverman, W.  K., &
Prinstein, M.  J. (2005). Multisample cross validation of a model of childhood
posttraumatic stress disorder symptomatology. Journal of Traumatic Stress, 18,
667–676. doi:10.1002/jts.20075

rmour, C., Elhai, J. D., Layne, C. M.,  Shevlin, M.,  Duraković-Belko, E., Djapo, N., et al.
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