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We examined possible differences in the factor structure of posttraumatic stress disorder (PTSD) on the
basis of whether frequency or intensity symptom response formats were used to assess PTSD. Partici-
pants included 669 veterans recruited from an epidemiological study of four Veterans Affairs Medical
Centers’ primary care clinics in the southeastern United States. Confirmatory factor analysis using
measurement invariance testing found that the frequency and intensity symptom formats were signifi-
cantly different from each other on PTSD’s factor structure parameters, including factor loadings,
observed variable intercepts, and measurement errors. The only exception was for PTSD’s effortful
avoidance symptoms, which were associated with equivalent parameter estimates for both the frequency
and intensity formats. Implications for the clinical assessment of PTSD and interpretation of the extant
literature base on PTSD’s factor structure are considered.
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Assessing posttraumatic stress disorder (PTSD) in persons who
experienced traumatic events involves evaluating the frequency
and/or intensity of the 17 PTSD symptoms in the Diagnostic and
statistical manual of mental disorders (4th ed., text rev.; DSM–
IV–TR; American Psychiatric Association, 2000). Recent research
with clinical and nonclinical trauma-exposed participants has dem-
onstrated that summed PTSD scores based on frequency and
intensity symptom formats are essentially redundant with each
other (Elhai et al., 2006). Yet summed scores do not provide
information on the nuances of PTSD’s psychopathological con-
structs and also possess measurement error. Thus it is necessary to
learn whether PTSD’s frequency and intensity symptom formats
are associated with differences in PTSD’s latent factor structure.

Most PTSD assessment instruments evaluate either symptom
frequency (i.e., how often the symptom occurs) or intensity (i.e.,
how distressing it is), including the most widely used PTSD
instruments (Elhai, Gray, Kashdan, & Franklin, 2005). The
Clinician-Administered PTSD Scale (CAPS; Blake et al., 1995) is
the only interviewer-administered PTSD instrument that separately
assesses both symptom formats for each PTSD symptom. Two
self-report PTSD measures assess frequency and intensity formats
separately as well: the Modified PTSD Symptom Scale (Falsetti,
Resnick, Resick, & Kilpatrick, 1993, June) and the Davidson
Trauma Scale (Davidson et al., 1997).

Querying both PTSD’s frequency and intensity symptom for-
mats in the context of a PTSD evaluation is intuitively appealing.
Theoretically, a respondent could report a very frequent but not
very intense PTSD symptom (e.g., mild trauma-related night-
mares, occurring nightly), or vice-versa (e.g., sleep-impairing
nightmares, occurring only monthly). With the potential for re-
sponse divergence in endorsing a given PTSD symptom’s fre-
quency vs. intensity format, it is quite possible that the frequency
and intensity formats could represent different underlying PTSD
constructs. And as noted by Weathers, Keane, and Davidson
(2001), assessing these formats separately enables two distinct
indices of PTSD to be monitored through the course of treatment.

We previously investigated the uniqueness of PTSD’s frequency
and intensity formats in two trauma-exposed samples: (a) a non-
clinical sample of college students using the Modified PTSD
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Symptom Scale, and (b) a clinical sample of combat veterans using
the CAPS (Elhai et al., 2006). We found that the two symptom
formats were highly intercorrelated (rs � .86 to .93) and were not
differentially related to summed PTSD severity scores or PTSD
diagnoses. In addition, using item response theory (Rasch) analy-
ses with the CAPS, Betemps, Smith, Baker, and Rounds-Kugler
(2003) discovered with combat-exposed veterans that the fre-
quency format was associated with both greater reliability and item
discrimination than the intensity format. At present, however, the
differential impact of evaluating frequency or intensity formats on
PTSD’s factor structure is not known.

PTSD’s current structure is defined in DSM–IV–TR by three
symptom criteria: reexperiencing the trauma (DSM–IV–TR PTSD
Criterion B), effortful avoidance of trauma-related reminders and
emotional numbing (Criterion C), and hyperarousal (Criterion D).
However, on the basis of confirmatory factor analyses (CFA), the
overwhelming majority of empirical studies fail to find support for
such a three-factor PTSD model and instead overwhelmingly
support four PTSD factors (e.g., Elhai, Engdahl, et al., 2009;
Krause, Kaltman, Goodman, & Dutton, 2007); this finding has
been supported across instruments assessing symptom frequency,
intensity, and combinations of both (see Table 1 in Palmieri,
Weathers, Difede, & King, 2007). Namely, King, Leskin, King,
and Weathers’s (1998) separation of the three-factor model’s Cri-
terion C into separate avoidance and numbing factors is substan-
tially empirically supported (reviewed in Asmundson, Stapleton,
& Taylor, 2004), and this resulting four-factor model has fit best
when using the CAPS (by summing a given PTSD symptom’s
frequency and intensity responses, for a total of 17 PTSD items,
King et al., 1998; Palmieri et al., 2007). This finding is corrobo-
rated by research that reveals differential associations for avoid-
ance and numbing with other psychopathological measures, bio-
logical findings, and treatment outcomes (reviewed in Asmundson
et al., 2004). Specifically, King et al.’s (1998) model is defined by
the following four factors of 17 PTSD symptoms: reexperiencing
(DSM–IV–TR PTSD Criteria B1–B5), effortful avoidance (C1–
C2), emotional numbing (C3–C7), and hyperarousal (D1–D5). (An
additional empirically supported PTSD model is that of Simms,
Watson, & Doebbeling, 2002, though it will not be the focus of this
article.)

The present article examines the differential impact of PTSD’s
frequency and intensity symptom ratings on PTSD’s factor struc-
ture. This issue is timely in that substantial problems have recently
been noted with PTSD’s construct validity (Brewin, Lanius,
Novac, Schnyder, & Galea, 2009; Elhai, Grubaugh, Kashdan, &
Frueh, 2008; Rosen & Frueh, 2007; Spitzer, First, & Wakefield,
2007). Advancing the understanding of PTSD’s factor structure is
important in gaining a more refined and accurate understanding of
PTSD as a psychopathological construct, with implications for
diagnosing PTSD (Elhai, Ford, Ruggiero, & Frueh, 2009). Fur-
thermore, examining for possible factor structure differences be-
tween PTSD’s frequency and intensity formats can provide im-
portant information about whether these formats are redundant at
the latent (and presumably perfectly measured) construct level,
with clinical implications for instrument selection when assessing
PTSD.

We present CFA models using measurement invariance testing
to assess the differential impact of PTSD’s frequency and intensity
symptom formats on PTSD’s factor structure. CAPS data were

derived from an epidemiological study of primary care medical
patients from four Veterans Affairs (VA) Medical Centers. Testing
this research question with primary care patients provides a wider
range of PTSD severity (especially including those at the border-
line of caseness) than would be found in specialty mental health
patients. In addition, the primary care setting is important, since
primary care is the fastest growing sector of mental healthcare
delivery (Wang et al., 2006) and typically acts as the gatekeeper
for provision of mental health services in both VA and other
healthcare sectors. In fact, people often prefer to discuss their
mental health problems with primary care professionals (Del Pic-
colo, Saltini, & Zimmerman, 1998); this preference is highlighted
in military populations, where there is a significant stigma about
visiting mental health professionals (Hoge et al., 2004). We hy-
pothesized on the basis of Betemps et al. (2003) that frequency and
intensity formats would fit differently. However, as this particular
research question had not yet been examined, we had no specific
hypothesis about particular parameters estimates that would be
significantly different.

Method

Procedures

This study’s data were derived from a cross-sectional survey
conducted on a random sample of veterans at four VA Medical
Centers’ primary care clinics in the southeastern United States
(Charleston and Columbia, South Carolina; Tuscaloosa and Bir-
mingham, Alabama). Study participants were randomly selected
from a master list of eligible patients (determined as discussed
below) during fiscal year 1999. Consenting participants completed
a semistructured clinic assessment and within 2 months completed
a structured telephone interview with master’s-level clinicians,
trained and supervised by a licensed clinical psychologist (B.
Christopher Frueh). The phone interviews were all initiated from
the Charleston VA. Initial exclusionary criteria included dementia-
related symptoms (determined from diagnoses based solely on
medical records) and being age 80 or older; those deemed ineli-
gible were not randomly selected for initial research contact. After
providing a complete description of the study to participants, we
obtained written informed consent. The study was conducted with
full approval from relevant institutional review boards (a full
procedural description can be found in Magruder et al., 2005).

Participants

A total of 1,198 randomly identified veterans were approached
for study participation; nearly three quarters (n � 885, 74%)
consented to participate. Of this subset, 747 veterans were avail-
able for a telephone interview.

Of the 747 participants, 696 (93.2%) were men. Age averaged
61.2 years (SD � 11.8). The majority were Caucasian (n � 468,
62.7%) or African American (n � 259, 34.7%). One third of
participants were employed (n � 246, 32.9%), 281 (37.6%) were
retired, and 220 (29.5%) were disabled. About half of participants
(n � 379, 50.7%) reported attaining no more than a high school
education; 249 (33.3%) reported some college education, and 119
(15.9%) had graduated from college. Nearly half of participants
(n � 364, 48.7%) had served in a war zone. On the basis of the
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measures administered (below), 90 participants (12.0%) met cri-
teria for PTSD.

Measures

In addition to collecting sociodemographic data via self-report
and medical records, we used the following measures relevant to
the present article. The CAPS was scored by trained clinicians,
supervised by a licensed psychologist (B. Christopher Frueh).

Trauma Assessment for Adults—Self-Report Version
(TAA). The TAA (Resnick, Best, Kilpatrick, Freedy, & Falsetti,
1993) is a brief measure designed to assess for a lifetime history of
PTSD’s Criterion A traumatic events. Using behaviorally specific
questions, the TAA includes queries for 13 traumatic events,
including follow-up questions about frequency, age at onset, fear
of death or injury, and so forth. The TAA is temporally stable, and
responses converge with other validated trauma exposure mea-
sures in clinical and nonclinical samples (Gray, Elhai, Owen, &
Monroe, 2009).

Clinician-Administered PTSD Scale. The CAPS (Blake et
al., 1995) is a structured clinical interview designed for rating the
frequency and intensity of PTSD’s 17 DSM–IV–TR symptoms.
After a given symptom is presented, respondents are asked to rate
the symptom on the basis of symptom frequency, followed by
symptom intensity, using behaviorally precise rating anchors (on a
0 to 4 scale). Thus, 34 queries are used to assess PTSD’s 17
symptoms. The CAPS is the most widely used interviewer-
administered instrument for PTSD diagnostic assessment (Elhai et al.,
2005). Across studies, the CAPS has demonstrated high interrater
reliability (rs of .90 or higher), high internal consistency (�s � .80 to
.90), and convergent validity with other PTSD measures (rs � .70 or
higher; reviewed in Weathers et al., 2001). In the present data set, a
random sample of 8% of CAPS interviews were conducted by
speakerphone to assess interrater reliability of the PTSD diagnosis,
which evidenced 100% concordance (Magruder et al., 2005). In-
ternal consistency was .98 for both the frequency and intensity
item formats. King et al.’s (1998) four-factor PTSD model has
been supported as the best fitting PTSD model using the CAPS
(Palmieri et al., 2007), though these articles used item severity
ratings by combining an item’s frequency and intensity responses.
The present study assessed current PTSD symptoms on the basis of
the respondent’s self-nominated most distressing traumatic event
from the TAA.

Analyses

We excluded participants who did not endorse at least one
traumatic event and were thus not administered the CAPS (n �
78), leaving an effective sample size of 669. No missing CAPS
items were present, given the nature of the interviewer-
administered diagnostic interviewing. All analyses were conducted
using Mplus (Version 5.2) software (L. K. Muthén & Muthén,
2007).

CFA analyses were specified on the basis of King et al.’s (1998)
four-factor model (organized as detailed above). Responses to
items using frequency and intensity formats evidenced consider-
able univariate nonnormality, with numerous items evidencing
skewness � 2 and kurtosis � 6, and substantial multivariate
skewness, �2(521, N � 669) � 1,483.80, p � .0001, and multi-

variate kurtosis, �2(521, N � 669) � 4,836.93, p � .0001. CFAs
therefore used maximum-likelihood estimation with a mean-
adjusted Satorra-Bentler chi-square statistic (Satorra & Bentler,
2001). Goodness of fit indices are reported, including the compar-
ative 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). Bayesian
information criterion (BIC) values are presented; in comparing
BIC values between models, a 10-point BIC difference represents
a 150:1 likelihood and very strong support that the model with the
smaller BIC value fits best, while a difference in the 6- to 9-point
range indicates strong support (Raftery, 1995).

We first conducted a difference test assessing configural invari-
ance between two models: (a) King et al.’s (1998) four-factor
model, with the 17 frequency and 17 intensity items specified to
load on their four respective PTSD factors (as specified in the
introduction, above); and (b) a similar model but with eight fac-
tors, separating the PTSD factors into four frequency and four
intensity factors based on the King et al. model. This difference
test essentially tested whether the frequency and intensity response
formats are distinct constructs (i.e., measured by different factors).
We subsequently conducted measurement invariance testing using
parameter equality constraints with King et al.’s traditional four-
factor model, testing invariance/noninvariance across the fre-
quency and intensity formats on factor loadings, observed variable
intercepts, and observed variable measurement errors, following
established procedures (e.g., Meredith & Teresi, 2006). Invariance
testing was conducted to test which parameter estimates may differ
between the frequency and intensity response formats.

Normally in CFA, residual error covariances are fixed to zero.
However, there are design-driven situations in which it is reason-
able, and even preferred, to estimate residual error covariances.
Cole, Ciesla, and Steiger (2007) argued for estimating error co-
variances among items that share the same methodology when
using items that reflect diverse methodologies (e.g., child, parent,
and teacher symptom reporting on a child). In the present study, all
residual covariances between symptom items (e.g., between B1
and B2) were fixed to zero. However, the frequency and intensity
responses within a symptom (e.g., B1 frequency and B1 intensity)
share substantial residual variance, since an item’s frequency and
intensity responses are based on the same PTSD symptom. Not
surprisingly, we found that each frequency–intensity item pair was
highly intercorrelated (rs ranging from .87 to .97 in the present
data). Furthermore, in preliminary analyses where we fixed
frequency–intensity residual covariances to zero, our results were
not interpretable, because we obtained a nonpositive definite co-
variance matrix. This model specification problem was caused by
the finding that correlations were greater than 1.0 between the
frequency and intensity responses within symptoms (for the avoid-
ance and numbing factors), suggesting that in fact these
frequency–intensity item pairs share too much error variance for
the residual errors to be considered independent. Therefore, all
analyses estimated residual covariances for frequency–intensity
item pairs.

In the invariance testing, Model A included all 34 items (17
frequency and 17 intensity), specified to load on their respective
four PTSD factors from King et al.’s (1998) four-factor model
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(specified in the introduction, above), thus allowing a given PTSD
symptom’s frequency and intensity formats to freely vary. Subse-
quent models tested progressively more conservative restrictions,
constraining particular parameter estimates to be equal across the
rating formats within a frequency–intensity symptom pair, tested
against the prior step’s model. Model B constrained factor loadings
as equal across frequency and intensity formats within a pair
(testing metric or pattern invariance). Model C additionally con-
strained observed variable intercepts to be equal (testing strong or
scalar factorial invariance). Last, Model D additionally constrained
residual variances as equal (testing strict factorial invariance).

Tests of statistical significance between models were assessed
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 estimates to vary across the
formats within a symptom’s pair; a correction factor was used for
the nonnormally distributed Satorra-Bentler (S-B) chi-square val-
ues to approximate normally distributed chi-square values (B. O.
Muthén & Muthén, 2006; Satorra & Bentler, 2001). Since the
invariance testing involved factor loadings, we estimated all load-
ings in our models (rather than the traditional fixing of a factor’s
unstandardized loading to 1), assigning factor metrics by fixing
their variances to 1.

Results

When the 17 frequency responses of the CAPS were summed,
the sample’s scores ranged from 0 to 66 (M � 7.25, SD � 13.94).
When the 17 intensity responses were summed, the sample’s
scores ranged from 0 to 55 (M � 7.22, SD � 13.60).

A CFA for the four-factor PTSD model of 17 frequency and 17
intensity symptoms yielded adequate model fit, S-B �2(504, N �
669) � 1,140.39, p � .001, CFI � .94, TLI � .93, RMSEA � .04,
SRMR � .03, BIC � 23,706.33. The eight-factor variation, sep-
arating the frequency and intensity formats into different PTSD
factors, resulted in good model fit, S-B �2(482, N � 669) �
705.37, p � .001, CFI � .98, TLI � .98, RMSEA � .03, SRMR �
.03, BIC � 22,197.21. The eight-factor model fit the data signif-
icantly better than the four-factor model, S-B �diff

2 (22, N � 669) �
389.92, p � .001, with very strong support based on BIC values,
suggesting that the frequency and intensity formats are in fact
statistically distinct from one another.

We believed that it would be instructive to demonstrate the
extent to which PTSD’s four factors correlate differently with each
other as a function of using the frequency response format, inten-
sity format, or both. When the four-factor model is used, results
demonstrate a very similar pattern of factor intercorrelations re-
gardless of whether we used frequency items alone, intensity items
alone, both frequency and intensity items, or (as most commonly
used in CAPS studies) summed items of frequency and intensity
(albeit with slightly smaller correlations overall when frequency
items alone were used; see Table 1).

Measurement invariance analyses (using the four-factor model)
formally tested differences between frequency and intensity for-
mats on the structural parameters. On the basis of difference tests
(see Table 2, “All factors constrained”), analyses revealed that
factor loadings were significantly different between the frequency
and intensity symptom formats (Model A vs. B). In addition,
intercepts (Model B vs. C) and residual variances (Model C vs. D)
were significantly different across symptom formats.

We were interested in assessing which of PTSD’s factors were
responsible for the differences between the frequency and intensity
formats. We reconducted measurement invariance analyses for
four sets of models, each implementing equality constraints across
the frequency and intensity formats (i.e., for loadings, intercepts,
residual variances) for only one of PTSD’s four factors (reexpe-
riencing, avoidance, numbing, and arousal) at a time. Table 2
indicates that the reexperiencing, numbing, and hyperarousal fac-
tors were significantly different between the frequency and inten-
sity formats; only PTSD’s avoidance was not significantly differ-
ent across symptom formats. On the basis of BIC values, very
strong support was evidenced for the less constrained models; the
only exceptions were when testing invariance of the numbing
factor’s intercepts, and for all of the avoidance factor’s parameters.
(Complete information about the models and parameter estimates
is available upon request to the first author).

Discussion

In previous research, we found no meaningful differences be-
tween PTSD’s frequency and intensity formats in terms of shared
variance and differential relationships with summed PTSD scores
and PTSD diagnostic determinations (Elhai et al., 2006). However,
frequency ratings were found to be more reliable and possess

Table 1
Comparisons of Factor Intercorrelations Based on Responses to Frequency Items, Intensity
Items, or Both

Factor intercorrelation Frequencya Intensityb
Frequency and

intensityc
Summed frequency

and intensityd

Reexperiencing with Avoidance .83 .89 .88 .87
Reexperiencing with Numbing .86 .86 .88 .87
Reexperiencing with Hyperarousal .91 .94 .93 .93
Avoidance with Numbing .83 .87 .86 .86
Avoidance with Hyperarousal .85 .89 .88 .88
Numbing with Hyperarousal .94 .94 .95 .95

a Each factor comprised only frequency items (17 items across four factors). b Each factor comprised only
intensity items (17 items across four factors). c Each factor comprised both frequency and intensity items (34
items across four factors). d Each factor comprised items that were the sum of frequency and intensity
responses (17 summed items across four factors).
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greater item discrimination than intensity ratings (Betemps et al.,
2003). The present article examines this issue at the latent factor
level, exploring differences in PTSD’s factor structure based on
frequency or intensity formats.

We found statistically significant differences between PTSD’s
frequency and intensity formats on nearly all structural parameter
estimates examined for reexperiencing, numbing, and arousal (but
not avoidance) symptoms. Differences in PTSD’s factor loadings
suggest that the latent factors, and thus core PTSD constructs, have
a somewhat different meaning when rating symptom frequency
versus intensity. Differences in observed variable intercepts sug-
gest that frequency and intensity are not endorsed at equivalent
levels of severity and that these response formats should not
necessarily be treated as quantitatively comparable. Finally, dif-
ferences in residual variances suggest that the symptom formats
are associated with different amounts of measurement error that
are unaccounted for by the factors.

Significant frequency–intensity differences were not found for
the effortful avoidance symptoms’ parameter estimates. This non-
significant finding could be due to the awkwardness involved in
estimating frequency and intensity ratings for trauma-related stim-
uli (thoughts, feelings, conversations, activities, places, and peo-
ple) that are avoided. One possible explanation is that perhaps it is
impossible to separate frequency and intensity ratings when asked
to rate on a continuum how much these things are avoided. Future
research should examine this clinical phenomenon.

We previously found in both clinical and nonclinical samples that
PTSD’s summed frequency and intensity ratings shared a substantial
amount of variance. In fact, the overlap was so significant that based
on their statistical redundancy, we concluded that “despite the con-
ceptual appeal and previously asserted benefits of disaggregating
PTSD frequency and intensity dimensions (Weathers et al., 1999), it
appears to be an empirically questionable practice” (Elhai et al., 2006,
p. 943). However, the present study’s findings demonstrate
frequency–intensity differences at the latent factor level that can-
not be ignored. And unlike a disorder’s summed scores, which
possess measurement error and provide limited, imperfect infor-
mation about the empirically based constructs that define it, latent
factors are presumably perfectly measured constructs that account
for variance in the constructs’ observed variable items (Bollen,
1989). However, the very strong support for frequency–intensity
differences found here cannot be interpreted to suggest that one

symptom format is more valuable than the other. Yet at the very
least, we now assert that there may be adequate justification for
separately measuring both formats.

Most of the literature on PTSD’s factor structure has imple-
mented either the PTSD Checklist (Weathers, Litz, Herman,
Huska, & Keane, 1993), which only measures symptom intensity,
or the CAPS (Blake et al., 1995), by totaling each symptom’s
frequency and intensity ratings (reviewed in Asmundson et al.,
2004; Palmieri et al., 2007). Therefore, ignoring frequency–
intensity differences may have obscured our understanding of
PTSD’s factor structure from previous studies. For example, the
PTSD Checklist’s best-fitting factor structure might have been
different if item frequency had been rated in these studies instead
of item intensity. Future studies should further investigate differ-
ences in PTSD’s factor structure as a result of separately assessing
frequency and intensity formats. This issue may be relevant to the
assessment of other mental disorders as well, and warrants inves-
tigation.

Several important limitations apply to the present study. First,
we only examined a military trauma-exposed sample, and thus
results may not generalize to a civilian trauma-exposed sample.
Second, we used only the interviewer-administered CAPS, and
therefore results may not generalize to self-report PTSD measures.
Nonetheless, this article provides initial evidence for differences in
PTSD’s factor structure based on rating frequency or intensity of
symptoms.
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