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The present study used factor mixture modeling to explore empirically defined subgroups of psychological trauma
victims based on confirmatory factor analysis (CFA) and latent class analysis of posttraumatic stress disorder
(PTSD) symptoms. We sampled 310 medical patients with a history of trauma exposure. Confirmatory factor
analysis revealed that the 4-factor emotional numbing PTSD model yielded the best model fit. Using latent factor
means derived from this model and the 4-factor dysphoria PTSD model (indexing severity on PTSD factors),
3 latent classes of participants were identified using factor mixture modeling. The 3-class model fit the data very
well and was validated against external measures of anxiety and rumination.

Research demonstrates that the Diagnostic and Statistical Man-
ual of Mental Disorders (4th ed.; DSM-IV; American Psychiatric
Association) tripartite posttraumatic stress disorder (PTSD) model
consistently fails to account for the underlying PTSD factor struc-
ture (reviewed in Yufik & Simms, 2010). Instead, confirmatory
factor analytic (CFA) evidence supports variations of a four-factor
solution. However, the traditional CFA approach treats PTSD
symptoms as structurally homogeneous across individuals. Little
is known about the existence of heterogeneity in the factor struc-
ture of PTSD based on empirically defined subgroups of trauma
victims.
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King, Leskin, King, and Weathers (1998) modified the DSM-IV
three-factor PTSD conceptualization, separating effortful avoid-
ance and emotional numbing into two distinct factors, result-
ing in reexperiencing (PTSD symptoms B1–B5), avoidance (C1–
C2), numbing (C3–C7), and hyperarousal (D1–D5) factors. The
conceptual modification is supported by evidence that avoid-
ance and numbing are statistically distinct constructs (reviewed in
Asmundson, Stapleton, & Taylor, 2004). This emotional numb-
ing model has substantial empirical support in accounting for
the structure of PTSD symptom responses (reviewed in Yufik &
Simms, 2010).

A competing PTSD model was developed by Simms,
Watson, and Doebbeling (2002), combining numbing with three
hyperarousal symptoms (involving sleep, concentration, and ir-
ritability problems) to form an eight-symptom dysphoria factor.
The resulting dysphoria model consists of reexperiencing (B1–
B5), avoidance (C1–C2), dysphoria (C3–C7 and D1–D3), and
hyperarousal (D4–D5). This model is based on evidence that
several PTSD symptoms reflect general distress found in other
anxiety and mood disorders (e.g., Watson, 2009). Significant
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empirical evidence supports the dysphoria model (reviewed in
Yufik & Simms, 2010).

Numerous studies have tested these four-factor models against
each other. Neither model has demonstrated superior fit over the
other in a clear majority of studies (reviewed in Elhai, Ford,
Ruggiero, & Frueh, 2009; Shevlin, McBride, Armour, &
Adamson, 2009); however, a recent meta-analysis demonstrates a
slight advantage for the dysphoria model (Yufik & Simms, 2010).

A separate literature relevant to this study has examined
heterogeneity in personality test results of trauma victims and
PTSD patients, though not PTSD symptoms per se. Recent
investigations have revealed various internalizing and externaliz-
ing, exaggerating, and subclinical groups of trauma victims from
various personality assessments (e.g., Forbes, Elhai, Miller, &
Creamer, 2010; Miller & Resick, 2007; Sellbom & Bagby, 2009).
These studies typically have relied on cluster analysis to investigate
the heterogeneity in personality test results among trauma victims,
although Forbes et al. (2010) used latent class analysis (LCA).
Unlike traditional cluster analysis, which is restricted by the
requirement for equal variance across classes (Muthén, 2004,
2008), LCA includes objective indices for determining both the
precise number of classes/subgroups and classification accuracy
(Nylund, Asparouhov, & Muthén, 2007). Furthermore, an LCA
can be integrated into a larger structural equation or CFA model
(Muthén, 2004, 2008).

Breslau, Reboussin, Anthony, and Storr (2005) used LCA to ex-
plore heterogeneity in PTSD symptom data using two community-
based samples. They found three distinct classes of trauma-exposed
individuals, essentially involving mild, moderate, and pervasive
PTSD-related disturbance; they found especially severe emotional
numbing symptoms among the pervasively disturbed class.

Also relevant, several studies have used taxometric analyses to
evaluate whether PTSD severity is statistically characterized di-
mensionally or as categorical/taxonic (Broman-Fulks et al., 2006;
Forbes, Haslam, Williams, & Creamer, 2005; Ruscio, Ruscio, &
Keane, 2002). These studies found support for PTSD as character-
ized dimensionally. Yet taxometric analysis is limited to detecting
binary latent classes and cannot distinguish models with more than
two classes.

Newer statistical methodologies have been developed that com-
bine CFA and LCA. Using factor mixture modeling (FMM), it is
possible in a comprehensive structural model to examine latent
classes of individuals based on differences in latent factor struc-
ture parameters (Lubke & Muthén, 2005). Analyzing observed
items (e.g., PTSD symptom ratings) is problematic because such
items have varying levels of measurement error associated with
them (Bollen, 1989). However, latent factors in CFA are presum-
ably perfectly measured constructs, having analyzed the observed
item intercorrelations, separating measurement error from the la-
tent constructs/factors (Bollen, 1989). Thus, FMM will result in
a more reliable, accurate representation of PTSD heterogeneity
than LCA.

Only one study has used FMM to model heterogeneity in
the factor structure of PTSD, comparing competing categorical
models (using LCA) and continuous models (using CFA). Naifeh,
Richardson, Del Ben, and Elhai (2010) found two relatively symp-
tomatic latent classes of PTSD factor means (based on the PTSD
Checklist; Weathers, Litz, Herman, Huska, & Keane, 1993) in
a sample of treatment-seeking military veterans, validated against
Clinician-Administered PTSD Scale diagnoses and severity scores
(Blake et al., 1995). Unsurprisingly, their analysis of a treatment-
seeking sample did not support a third, nonsymptomatic class,
unlike the Breslau et al. (2005) three-class LCA of community
residents. However, the Naifeh et al. results may be generalizable
only to similar treatment-seeking military populations.

Expanding upon this brand new body of work, the present
study used FMM with a convenience civilian sample of trauma-
exposed medical patients to examine latent classes within a factor
analytic model of PTSD. Analyzing medical patients is relevant
because trauma and PTSD are associated with increased medical
problems (reviewed in Schnurr & Green, 2004) and healthcare
utilization (reviewed in Elhai, North, & Frueh, 2005). We tested
the four-factor PTSD models using CFA and FMM. We expected
to find three latent classes, including a nonsymptomatic or mildly
symptomatic class because unlike the Naifeh et al. (2010) study we
did not sample treatment-seeking mental health patients. Naifeh
et al. (2010) validated class membership against a PTSD diagnostic
interview. The present study was unique in validating class mem-
bership against important, external (non-PTSD) measures: anxi-
ety (State Trait Anxiety Inventory; Spielberger, Gorsuch, Lushene,
Vagg, & Jacobs, 1983) and rumination (Ruminative Thought
Style Questionnaire; Brinker & Dozois, 2009). Anxiety is fun-
damentally at the core of PTSD; in fact PTSD is comorbid and
overlaps with several anxiety disorders (Elhai, Grubaugh, Kashdan,
& Frueh, 2008). Similarly, rumination is an important vulnera-
bility factor for PTSD (reviewed in Elwood, Hahn, Olatunji, &
Williams, 2009). We anticipated unique associations between class
membership and both anxiety and rumination. This study is im-
portant in gaining additional insight into the latent structure of
PTSD symptoms, including modeling heterogeneity of symptom
presentations in better characterizing subgroups of trauma victims.
The research question is particularly significant in appropriately
understanding the psychopathology of and customizing psycho-
logical treatments to diverse subsets of trauma victims presenting
to primary care, given that primary care is the most frequent venue
sought for mental health treatment (Wang et al., 2006).

M E T H O D

Participants and Procedure
The current study was conducted in the waiting room of a
public, primary care clinic, located in the downtown area of a
medium-sized Midwestern city, affiliated with the state university
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medical school. Data collection occurred in 2010. Adults (between
ages 18 and 65) consecutively presenting for medical appointments
were invited by a psychology graduate student to participate in a
brief paper survey, without monetary compensation. Regrettably,
we were unable to acquire data on presenting problems or diag-
noses. Initially, 551 individuals were invited. However, 52 of these
persons were excluded from participation because of an inability to
speak or read English or for not being patients of the clinic. Of 499
eligible patients, 411 agreed to participate, for a response rate of
82%. Demographic characteristics among the effective subsample
are described below.

Measures
A demographic questionnaire first inquired about information
such as age, gender, years of education, and employment status.

The Stressful Life Events Screening Questionnaire (SLESQ;
Goodman, Corcoran, Turner, Yuan, & Green, 1998) is a com-
prehensive self-report screening measure that assesses 12 DSM-
IV PTSD Criterion A traumatic events and an additional “other”
catch-all item. Adequate test-retest reliability and convergent valid-
ity have been reported (κ values of .73, and .64, respectively; Good-
man et al., 1998). We only inquired about the traumatic events
themselves, and did not use follow-up probing questions about
characteristics of the trauma. Upon completion of the SLESQ,
participants were asked to nominate their most distressing trau-
matic event.

The PTSD Symptom Scale (PSS; Foa, Riggs, Dancu, & Roth-
baum, 1993) is a 17-item DSM-IV-based self-report PTSD symp-
tom measure. Symptom severity is measured via a 4-point Likert
scale (0 = not at all to 3 = 5+ times per week/very much/almost
always) for symptoms experienced over the previous 2 weeks. Par-
ticipants were instructed to complete the PSS based upon the
most distressing Criterion A traumatic event from the SLESQ.
Psychometric properties include test-retest reliability of .74, inter-
nal consistency of .91 (.94 in the present sample), and convergent
validity against PTSD measures (Foa et al., 1993). A four-factor
PTSD model has been supported with the PSS (Naifeh, Elhai,
Kashdan, & Grubaugh, 2008). A total score is derived by sum-
ming PSS item responses. To assign a probable PTSD diagnosis,
a symptom is scored as present if rated 1 or higher, ensuring that
DSM-IV PTSD symptom criteria are met (Foa et al., 1993).

The State Trait Anxiety Inventory (STAI; Spielberger et al.,
1983) queries 40 items reflecting state- and trait-dependent anx-
iety, on a 4-point Likert-based scale of 1 = not at all or almost
never to 4 = very much so or almost always. Psychometric studies
demonstrate excellent internal consistency for the STAI scale and
subscales, including Cronbach’s α ranging from .89 to .92 (Barnes,
Harp, & Jung, 2002; Spielberger et al., 1983; .89–.94 in the cur-
rent sample). Test-retest reliability is good (average r = .88; Barnes
et al., 2002). The STAI correlates .80 with the Taylor Manifest

Anxiety Scale, and .75 with the Institute of Personality and Ability
Test (IPAT) Anxiety Scale (Spielberger et al., 1983).

The Ruminative Thought Style Questionnaire (RTS; Brinker
& Dozois, 2009) includes 20 items of repetitive, recurrent, un-
controllable, and intrusive ruminative thoughts, with seven Likert
response options ranging from 1 = does not describe me at all to
7 = describes me very well. Adequate internal consistency is evident
(Cronbach’s α; = .95; Brinker & Dozois, 2009; .94 in the current
sample). The RTS total scores converge well against those of the
Beck Depression Inventory-II (Beck, Steer, & Brown, 1996) how-
ever, based on analyses controlling for situational depression, the
RTS appears to tap a global ruminative style (Brinker & Dozois,
2009).

Exclusions and Missing Data
Among the 411 participants, two participants failed to answer any
SLESQ items. Among the 409 remaining participants, 329 (80%)
endorsed at least one traumatic event. This trauma prevalence rate
is somewhat higher than that found in the general population,
but similar to primary care settings (e.g., Elhai, Patrick, Anderson,
Simons, & Frueh, 2006; McQuaid, Pedrelli, McCahill, & Stein,
2001). Of the 329 victims of trauma exposure, 19 did not answer
any PSS items, leaving an effective sample size of 310 participants.

Among the 310 participants, only six were missing values on
the PSS (one item each), and no missing data were present for our
covariates (discussed below). The CFA and FMM analyses were
conducted with Mplus 6 software (Muthén & Muthén, 2010),
using all available data (including covariates in the FMM) to es-
timate missing item-level data with maximum likelihood (ML)
procedures using a pairwise present procedure. For post hoc anal-
yses implementing the RTS and STAI, one to two missing items
each were evident among 12 participants on the RTS and 17 par-
ticipants on the STAI; those missing items were imputed using
ML procedures. Total STAI and RTS scores were subsequently
calculated after imputation, for use in post hoc analyses; however,
we excluded from those analyses participants who failed to provide
any STAI (n = 1) or RTS responses (n = 3).

Analysis
We conducted FMM to examine the latent structure of PTSD
symptoms using competing categorical models (from LCA) and
continuous models (using CFA) to model population heterogene-
ity. We used intercorrelated factor models; we did not explore
higher order factor models because they rarely fit as well as inter-
correlated PTSD models (Yufik & Simms, 2010). We began with
the measurement (CFA) part of the analysis, where participant-
level data were analyzed for the 17 PTSD items using the emo-
tional numbing and dysphoria models separately, with residual er-
ror covariances fixed to zero. To scale the factors, we fixed the last
unstandardized factor loading in each emotional numbing model
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factor to one; and we fixed those same item loadings to one in the
dysphoria model. We treated the PSS items as ordinal variables,
given substantial research demonstrating that this is the data treat-
ment of choice for variables having fewer than five response options
(e.g., Flora & Curran, 2004; Wirth & Edwards, 2007). Conse-
quently, we generated a polychoric (rather than Pearson) covari-
ance matrix, and probit or logit regression coefficients (depending
on the analysis type) in CFA. We implemented robust weighted
least squares estimation with a mean- and variance-adjusted chi-
square (WLSMV) for CFA, the preferred estimation method
for ordinal items (Flora & Curran, 2004; Wirth & Edwards,
2007).

Next, we added a mixture component including an LCA
(Muthén, 2008) in the larger structural model to identify empiri-
cally distinct subgroups/classes of respondents based on significant
differences in latent factor parameters. In other words, we tested
FMM by conducting an integrated CFA/LCA concurrently. We
specifically analyzed differences in factor means, consistent with
previous cluster analysis and LCA studies, which focused on ex-
amining distinct subgroups based on the severity of PTSD-related
psychopathology; factor loadings and thresholds were held equal
across classes. Specifically, we tested the hypothesized three-class
solution, and evaluated it against one-, two-, and four-class solu-
tions. We included several covariates of class membership, which
is important in defining the classes (Lubke & Muthén, 2007).
Covariates were chosen based on variables available in our dataset
with empirically established relationships with PTSD diagnostic
status, including gender, age, number of discrete traumatic events,
and employment status (reviewed in Brewin, Andrews, & Valen-
tine, 2000; Ozer, Best, Lipsey, & Weiss, 2003). Similar covariates
were used in the FMM conducted by Naifeh et al. (2010). We used
maximum likelihood estimation with robust standard errors, ro-
bust to nonnormality, and generated the Yuan-Bentler chi-square
statistic, which is the preferred estimator in mixture modeling such
as FMM (Muthén, 2004, 2008).

Chi-square values and several goodness-of-fit indices are re-
ported for the “simple” CFAs (i.e., without the mixture com-
ponent), including the Tucker-Lewis index (TLI), comparative
fit index (CFI), and root mean square error of approximation
(RMSEA). For well-fitting models, Hu and Bentler (1999) recom-
mend TLI/CFI ≥ .95, and RMSEA ≤ .06. Because goodness-of-fit
indices are not objectively comparable between nonnested four-
factor models, we report Bayesian Information Criterion (BIC)
values for the simple CFAs, where a 10-point BIC difference indi-
cates a 150:1 likelihood (p < .05) that the model with the smaller
value fits best (Kass & Raftery, 1995; Raftery, 1995). Although
the simple CFAs used WLSMV estimation, BIC values are only
computable using an ML estimator; therefore, to obtain BIC val-
ues, we recomputed the simple CFAs using ML estimation with
robust standard errors, again treating PSS items as ordinal vari-
ables. For analyses containing the mixture component, we report
log likelihood (LL) values.

Finally, we used analyses of variance (ANOVA) to examine the
magnitude of between-class effects on PTSD factor means, gener-
ating factor scores using the maximum a posteriori method. We
also used ANOVA to validate the class solution against measures
of anxiety and rumination.

R E S U L T S
Participants included 113 men (36.5%) and 197 women (63.5%).
The sample ranged from 19 to 64 years old (M= 42.44, SD =
11.63), and in schooling from 7 to 19 years (M= 12.89, SD =
2.11). The majority of the sample was Caucasian (n = 248, 80%),
with additional representation from Native Americans (n = 30,
10%), Hispanics (n = 29, 9%), African Americans (n = 15, 5%),
Hawaiians/Pacific Islanders (n = 4, 1%), and Asians (n = 2,
1%). Racial/ethnic categories are not mutually exclusive. A slight
majority of participants were single (n = 157, 51%), with the
remaining being married (n = 88, 28%), or previously married (n
= 65, 21%). Most participants were employed part-time or full-
time (n = 190, 61%), with 106 unemployed (43%) and 14 (5%)
retired. Annual household income level was primarily < $15,000
(n = 131, 42%), $15,000–$25,000 (n = 84, 27%), or $25,000–
$35,000 (n = 49, 16%).

The most prevalent traumatic events endorsed included learn-
ing of the unexpected violent or accidental death of a loved one
(n = 181, 59% of the 310 participants with any trauma exposure),
adult physical assault (n = 167, 54%), child physical abuse (n =
136, 44%), and life-threatening accident (n = 131, 42%). The
most prevalent event nominated as the worst trauma included un-
expected violent/accidental death of a loved one (n = 98, 32%),
child physical abuse (n = 39, 13%), life-threatening accident
(n = 34, 11%), having a life-threatening illness (n = 33, 11%),
and sexual assault (n = 31, 10%). The worst trauma was reported
to have occurred an average of 4.03 years prior (SD = 7.06). The
majority endorsed intense fear, helplessness, or horror immediately
after the worst event (n = 264, 86%).

The PSS total scores varied widely, averaging 12.08 (SD =
12.08), ranging from 0 to 47. Based on the Foa et al. (1993)
algorithm for assigning a probable PTSD diagnosis, 118 of 310
participants would be assigned such a diagnosis (38%; or 29%
of the 409 participants who completed the SLESQ); these PTSD
rates are higher than those from the general population, but in
line with primary care settings (e.g., Elhai et al., 2006; McQuaid
et al., 2001). State anxiety scores averaged 43.49 (SD = 11.58),
ranging from 20 to 78. Trait anxiety scores averaged 43.94 (SD =
10.60), ranging from 20 to 77. The RTS scores averaged 77.21
(SD = 25.56), ranging from 23 to 140. STAI and RTS scores were
normally distributed; all skewness and kurtosis values were < 1 in
absolute value.

For the simple CFAs, the emotional numbing model yielded
evidence for a good fit, χ2(113, N = 310) = 325.62, p < .001,
CFI = .98, TLI = .97, RMSEA = .08, BIC = 8969.78, as did the
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Table 1. Unstandardized and Standardized Factor Loadings

Emotional numbing Dysphoria

Factor loadings B β B β

Intrusive thoughts 0.99 .85 0.99 .85
Nightmares 0.91 .78 0.91 .78
Flashbacks 1.06 .90 1.06 .91
Emotional cued reactivity 1.06 .91 1.06 .91
Physiological cued 1.00 .86 1.00 .86

reactivity
Avoidance of thoughts 0.99 .87 0.99 .87
Avoidance of reminders 1.00 .87 1.00 .87
Trauma-related amnesia 0.77 .57 0.77 .56
Loss of interest 1.17 .88 1.18 .86
Feeling detached 1.20 .89 1.20 .88
Feeling numb 1.13 .85 1.13 .83
Hopelessness 1.00 .75 1.00 .74
Difficulty sleeping 0.98 .86 1.12 .82
Irritable/angry 0.96 .85 1.11 .81
Difficulty concentrating 0.98 .86 1.13 .83
Overly alert 0.96 .84 0.96 .88
Easily startled 1.00 .88 1.00 .91

Note. N = 310. Boldface indicates fixed unstandardized factor loading.

dysphoria model, χ2 (113, N = 310) = 347.14, p < .001, CFI =
.97, TLI = .97, RMSEA = .08, BIC = 8986.70. Table 1 displays
factor loadings, and Table 2 displays factor intercorrelations for the
models. Although fit indices appeared extremely similar between
models, the nearly 17-point difference in BIC values indicates a
“very strong” likelihood that the numbing model fit significantly
better (Kass & Raftery, 1995; Raftery, 1995). Table 3 displays
uniformly moderate correlations with state and trait anxiety, and
rumination for the emotional numbing and dysphoria models’
factors.

Next, we conducted FMM by applying the mixture model com-
ponent to the numbing and dysphoria model CFAs (separately),

Table 2. Standardized Factor Intercorrelations for the Emo-
tional Numbing and Dysphoria Models

PTSD Factors 1 2 3 4

1. Reexperiencing – .90 .90 .81
2. Avoidance .90 – .92 .89
3. Numbing/dysphoria .89 .93 – .89
4. Hyperarousal .73 .87 .92 –

Note. N = 310. PTSD = Posttraumatic stress disorder. Correlations above the di-
agonal represent those for the emotional numbing model; those below the diagonal
are for the dysphoria model.

estimating latent classes within the models’ factor means, with the
covariates specified to predict class membership. In identifying the
optimal number of classes from LCA, we primarily relied on the
Lo, Mendell, and Rubin (2001) adjusted likelihood ratio test, with
substantial empirical support for identifying a given model with
K classes against a model with K − 1 classes (and superior to other
measures such as BIC; Nylund et al., 2007).

For the emotional numbing model, a two-class solution (LL =
−4658.34) was superior to a one-class solution (LL = −5686.61),
adjusted Lo-Mendell-Rubin 2LLDiff (22) = 2040.38, p < .001. As
hypothesized, a three-class solution (LL = −4435.15) was superior
to a two-class solution, adjusted Lo-Mendell-Rubin 2LLDiff (9) =
480.52, p < .001. No significant added information was gained
with a four-class solution (LL = −4343.95), adjusted Lo-Mendell-
Rubin 2LLDiff (9) = 213.60, p = .11. The three-class solution fit
the data very well; entropy (denoting correct classification accu-
racy) was .95. Correct class membership prediction was excellent:
.97 to .99 across the three classes.

For the dysphoria model, a two-class solution (LL =
−4658.335) was superior to a one-class solution (LL =
−5686.610), adjusted Lo-Mendell-Rubin 2LLDiff (22) = 2040.38,
p < .001 (identical to the numbing model). As hypothesized, a
three-class solution (LL = −4432.26) was superior to a two-
class solution, adjusted Lo-Mendell-Rubin 2LLDiff (9) = 486.18,
p < .001. No significant added information was gained with a
four-class solution (LL = −4343.14), adjusted Lo-Mendell-Rubin
2LLDiff (9) = 209.32, p = .17. As with the numbing model, the
dysphoria three-class solution fit the data very well; entropy (de-
noting correct classification accuracy) was .95. Correct class mem-
bership prediction was excellent: .97 to .99 across the three classes.

Figure 1 demonstrates each latent class’ adjusted, standardized
factor means for the emotional numbing and dysphoria models,
with the least symptomatic class having standardized factor means
of zero (required for model identification purposes). Results appear
identical across the two models. Class 1 is primarily nonsymp-
tomatic or mildly symptomatic; for example, for the numbing
model, 52% of this class scored less than 2 on the PSS, and an-
other 35% scored between 2 and 5. As a point of reference, a score
of 5 would be equivalent to five symptoms endorsed as occurring
once per week or less. On the other hand, Class 3 is a severely
symptomatic class; for example, in the numbing model, all mem-
bers scored 28 or greater on the PSS, and 53% scored greater than
34 (equivalent to endorsing every PTSD symptom as occurring
two to four times per week).

For the emotional numbing model, using one-way ANOVAs,
significant and large omnibus interclass differences were found
for reexperiencing, F (2, 307) = 567.76, p < .001, η2 = .79;
avoidance, F (2, 307) = 737.40, p < .001, η2 = .83; numbing,
F (2, 307) = 806.26, p < .001, η2 = .84; and hyperarousal, F (2,
307) = 464.92, p < .001, η2 = .75. For the dysphoria model,
significant and large omnibus interclass differences were found
for reexperiencing, F (2, 307) = 568.94, p < .001, η2 = .79;
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Table 3. Correlations Between the Emotional Numbing and Dysphoria PTSD Models’ PTSD Factor Scores With State Trait
Anxiety Inventory and Ruminative Thought Style Questionnaire Scores

Pearson correlations

State Anxiety (n = 307) Trait Anxiety (n = 307) Rumination (n = 309)

Model factors Numbing Model Dysphoria Model Numbing Model Dysphoria Model Numbing Model Dysphoria Model

Reexperiencing .32 .33 .40 .40 .36 .36
Avoidance .31 .31 .39 .39 .38 .38
Numbing/dysphoria .31 .31 .40 .40 .38 .48
Hyperarousal .30 .27 .38 .36 .38 .38

Note. PTSD = Posttraumatic stress disorder.

avoidance, F (2, 307) = 691.67, p < .001, η2 = .82; dysphoria,
F (2, 307) = 713.88, p < .001, η2 = .82; and hyperarousal, F (2,
307) = 374.57, p < .001, η2 = .71. All Tukey pairwise differences
were significant at p < .001, in the expected direction for both
models.

The only statistically significant covariates in predicting class
membership (using logistic regression paths) in the numbing
model were number of traumas, B = 0.14, z = 2.42, p = .02,
OR = 1.15, linearly increasing the probability of membership
in the more severely symptomatic classes by 15% per class; and

Figure 1. The standardized factor means are given for the emotional numbing and dysphoria model latent classes. Class 1 is the least
symptomatic class, with means standardized to zero for model identification purposes. The posttraumatic stress disorder factors are: 1 =
reexperiencing, 2 = avoidance, 3 = numbing/dysphoria, and 4 = hyperarousal. For both models, percentages of the sample in each class
are: Class 1 = 47.4%, Class 2 = 40.3%, Class 3 = 12.3%.
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Table 4. Class Differences for the Emotional Numbing Model With State and Trait Anxiety, and Ruminative Thought Style
Scores

Class 1 (Mild) Class 2 (Moderate) Class 3 (Severe)

Variable M SD M SD M SD F η2

State Anxiety 40.91a 11.68 43.01b 9.56 55.32a,b 10.31 26.93∗∗∗ .15
Trait Anxiety 40.97a 10.51 44.29b 9.15 54.64a,b 8.31 29.27∗∗∗ .16
Rumination 70.91a 24.69 75.70b 22.32 106.54a,b 18.03 36.58∗∗∗ .19

Note. Classes sharing the same superscript letter within a given row are significantly different from each other (p < .01). State Trait Anxiety Inventory class sizes: Class 1 =
147, Class 2 = 123, Class 3 = 37. Rumination class sizes: Class 1 = 147, Class 2 = 124, Class 3 = 38.
∗∗∗ p < .001.

gender, B = 1.17, z = 4.24, p < .001, OR = 3.22, with women
more than 3 times as likely to be in the more symptomatic classes.
(Results were nearly identical for the dysphoria model; these find-
ings can be obtained from the first author by request.)

Finally, we examined the association between class member-
ship and anxiety and rumination. Table 4 indicates that for the
numbing model, state and trait anxiety, and rumination, were
substantially related to class membership. Tukey post hoc tests
demonstrate that Classes 1 and 2 were not different from each
other on these measures, whereas Class 3 (the most symptomatic
PTSD subgroup) had significantly higher state and trait anxiety
and rumination scores than both Classes 1 and 2. (Results for the
dysphoria model can be obtained by request.)

D I S C U S S I O N
This purpose of this study was to examine the latent structure and
heterogeneity of PTSD instrument symptom responses in trauma-
exposed adults using categorical and continuous modeling ap-
proaches. The FMM results revealed strong support for three-class
solution numbing and dysphoria PTSD models, corresponding to
mild, moderate, and severely symptomatic participants based on
latent PSS factor means. The three-class solutions were success-
fully validated against external measures of anxiety and rumina-
tion. These results support and extend previous findings by Breslau
et al. (2005) and Naifeh et al. (2010) regarding the presence of
latent heterogeneity in PTSD symptom presentations. However,
it should be noted that whereas the present study found that the
numbing and dysphoria model factor means were almost identical
to each other (Figure 1), the Naifeh et al. study of military veterans
discovered one point of divergence between models–hyperarousal.
In their study, the dysphoria model hyperarousal factor was sig-
nificantly more severe than that found in the numbing model;
perhaps their findings occured because they used a military vet-
eran sample essentially trained before trauma exposure to be on
high alert. Our study results suggest that findings from taxometric
studies of PTSD instruments (Broman-Fulks et al., 2006; Forbes
et al., 2005; Ruscio et al., 2002) are limited because taxometrics

can only detect the presence or absence of discrete classes, rather
than a range of classes (e.g., three) found in the present study.

It is notable that the largest latent class obtained in the three-
class model (47%) was one of mildly symptomatic individu-
als. In fact, the large proportion of asymptomatic individuals is
not surprising given research demonstrating that most victims
of traumatic events evidence resilience against developing mental
health problems such as PTSD (Bonanno, 2004; deRoon-Cassini,
Mancini, Rusch, & Bonanno, 2010). This finding may be es-
pecially common in samples of individuals who may not be at
specific risk for mental health problems, such as those presenting
for general medical treatment. Conversely, the smallest latent class
(12%) was one of severely symptomatic and emotionally distressed
participants. Although these individuals were presenting to a med-
ical clinic, rather than a mental health clinic, it should be noted
that most mental health care consumers bypass the mental health
specialty treatment sector and instead obtain treatment from their
primary care medical provider (Wang et al., 2006). Without ac-
cess to patient charts, however, it is not possible to determine the
extent to which the members of the most symptomatic class were
presenting to the clinic for mental health-related problems.

Naifeh et al. (2010) in their FMM and Breslau et al. (2005) in
their LCA found that emotional numbing was the factor that best
distinguished between latent classes of PTSD symptoms. However,
we did not find that numbing was substantially more important in
distinguishing between classes. Interestingly, in contrast to Naifeh
et al. and Breslau et al., about one third of the present sample
indicated that learning of the unexpected violent or accidental
death of a loved one was their most distressing event, subsequently
used by those individuals as the trauma from which to rate PTSD
symptoms. It is possible that grief-related trauma exposure results
in a different pattern of posttraumatic reactions as compared to
other types of exposure (e.g., interpersonal or military trauma;
reviewed in Boelen, van den Hout, & van den Bout, 2006), shift-
ing the mean clinical profiles for the entire present sample and
resulting in negligible between-class differences in numbing. Also
of note, the Naifeh et al. sample exhibited a particularly high rate
of comorbid depression, which the authors acknowledged might
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have contributed to substantial elevations in numbing among their
more-symptomatic PTSD class.

We found that class membership was associated with state and
trait anxiety and rumination. The most severely symptomatic class
was significantly more elevated on these measures than both the
mildly and moderately symptomatic classes. Thus, analyses sup-
ported the relevance of this class structure to other dimensions
of psychopathology that are related to PTSD, including anxiety,
which is at the core of PTSD, and rumination, which is a mecha-
nism found to underlie the development of PTSD after exposure
to trauma (Elwood et al., 2009).

This study has important limitations. First, we did not have
resources to use a structured diagnostic PTSD interview for FMM
analyses nor for class validation. Second, aside from anxiety and
rumination, we did not have other traditional measures of psy-
chopathology (e.g., depression) or mental health diagnoses avail-
able to validate the three-class solution against; and our anxiety
measure (STAI) is not a specific, sensitive measure of anxiety dis-
orders per se. Third, we did not have data on long-term health
or mental health outcomes after clinic presentation. Additionally,
our civilian primary care sample was one of convenience (and
not extremely large), with patients presenting with mild condi-
tions such as the flu to more serious conditions (e.g., cardiovascu-
lar). Although we intended for our findings to generalize to other
trauma-exposed sample types, the present sample was relatively
homogeneous and findings may not apply to combat veterans,
disaster victims, or trauma victims in mental health treatment.
Moreover, because we used a sample of individuals exposed to
trauma, but not necessarily presenting with PTSD, our results
do not necessarily generalize to the impaired PTSD-diagnosed
population. Finally, we were unable to statistically control for the
duration of time since trauma exposure.

The present study advances research findings on the hetero-
geneity of PTSD symptom presentations by implementing FMM
to examine this issue with regard to the latent structure of PTSD.
It is the second FMM study of PTSD, extending the work of
Naifeh et al. (2010) to civilian trauma victims in primary care
and providing more data on the latent structure of PTSD in-
struments using latent variable analysis of competing categori-
cal and continuous models. Results support taxometric work on
PTSD by demonstrating that PTSD instruments scores are di-
mensional rather than taxonic, but that symptom presentations
are best represented by multiple latent classes of individuals. Re-
sults provide a glimpse at the classification of individuals with
diverse and heterogeneous clinical presentations in response to
traumatic event exposure, including resilience on one end, and
severe impairment on the other. Our findings reinforce the no-
tion that trauma victims do not have a single, universal emotional
reaction to trauma; thus, PTSD treatment development and se-
lection should take into account the diversity of PTSD symptom
presentations. Future studies should attempt to validate class mem-
bership against indices of treatment outcome to assess the extent

to which diverse PTSD presentations are more or less resistant to
treatment.
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