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Since  the  initial  inclusion  of  PTSD  in the  DSM  nomenclature,  PTSD  symptomatology  has  been  distributed
across  three  symptom  clusters.  However,  a wealth  of  empirical  research  has  concluded  that  PTSD’s  latent
structure  is best  represented  by one  of two  four-factor  models:  Numbing  or Dysphoria.  Recently,  a  newly
proposed  five-factor  Dysphoric  Arousal  model,  which  separates  the  DSM-IV’s  Arousal  cluster  into  two
factors  of  Anxious  Arousal  and  Dysphoric  Arousal,  has  gathered  support  across  a variety  of  trauma
samples.  To  date,  the  Dysphoric  Arousal  model  has  not  been  assessed  using  nationally  representative
epidemiological  data. We  employed  confirmatory  factor  analysis  to examine  PTSD’s  latent  structure  in
two independent  population  based  surveys  from  American  (NESARC)  and  Australia  (NSWHWB).  We
SMHWB
ESARC
ysphoric Arousal
nxious Arousal

specified  and  estimated  the  Numbing  model,  the  Dysphoria  model,  and  the  Dysphoric  Arousal  model
in  both  samples.  Results  revealed  that  the  Dysphoric  Arousal  model  provided  superior  fit  to  the  data
compared  to  the  alternative  models.  In conclusion,  these  findings  suggest  that  items  D1–D3  (sleep-
ing  difficulties;  irritability;  concentration  difficulties)  represent  a separate,  fifth  factor  within  PTSD’s
latent  structure  using  nationally  representative  epidemiological  data  in  addition  to  single  trauma  specific
samples.
Given the upcoming release of the DSM-5, ongoing assessment
f Posttraumatic Stress Disorder’s (PTSD) latent structure is perti-
ent. PTSD is undoubtedly a multi-dimensional disorder. However,
espite a plethora of factor analytic studies one unresolved issue
emains. This unresolved controversy relates to the composition
f PTSD symptoms and the number of underlying factors. Indeed,
ince the initial conceptualization of PTSD in the Diagnostic and
tatistical Manual of Mental Disorders (DSM-III; American Psychi-
tric Association [APA]) in 1980, the nature and placement of
TSD’s items within PTSD’s symptom criteria have seen a number
f revisions. Originally, 12 PTSD items were placed across three
ymptom factors (Intrusion, Numbing and Avoidance). The DSM-
II-R (APA, 1987) and the DSM-IV (APA, 1994) retained the three
ymptom groupings; however PTSD was conceptualized based
n 17 PTSD items. The placement of the 17 items also changed

rom the DSM-III-R to the DSM-IV whereby the physiological
eactivity item was removed from the Arousal factor and placed
ithin the Intrusion factor. Thus, the only consistent feature has
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been the three symptom groupings of Intrusion, Numbing and
Arousal. Largely speaking, the creation of these three factors was
based on expert opinion rather than empirical data (American
Psychological Association, 2000; Brett, Spitzer, & Williams, 1988).
Notably, despite the consistency of three symptom factors across
all editions of the DSM, this has been a point of contention within
the empirical literature. Several studies have in fact proposed and
supported alternative structures with between two to five factors
(cf. Buckley, Blanchard, & Hickling, 1998; Elhai et al., 2011).

The newest edition of the DSM, the DSM-5,  is due for release in
2013. Modifications to the PTSD symptom criteria and latent struc-
ture include the addition of three symptoms and a structure based
on four rather than three symptom clusters (further details avail-
able in Friedman, Resick, Bryant, & Brewin, 2011). These revisions
are attributable to a wealth of factor analytic support for two  sep-
arate, yet similar, four-factor PTSD models: the Numbing model
(King, Leskin, King, & Weathers, 1998) and the Dysphoria model
(Simms, Watson, & Doebbeling, 2002) which differ in their place-

ment of only three items (D1–D3; cf. Table 1 for item distribution).

Conclusions as to which of the two  models, Emotional Num-
bing and Dysphoria, provides a superior representation of PTSD’s
latent structure have yet to be reached, given that model

dx.doi.org/10.1016/j.janxdis.2012.10.006
http://www.sciencedirect.com/science/journal/08876185
mailto:armour.cherie@gmail.com
dx.doi.org/10.1016/j.janxdis.2012.10.006


1 xiety 

s
a
E
P
t
b
S
f
b
o
N
D
P
A
f
o
A
E
H
A
t
o
l
r
o
s

1

a
b
i
T
a
N
o
a
A
(
1

y

T
S

N
d

10 C. Armour et al. / Journal of An

uperiority has been shown to vary as a function of sample char-
cteristics and assessment and measurement conditions (cf. Elhai,
ngdahl, et al., 2009; Engdahl, Elhai, Richardson, & Frueh, 2011;
almieri, Weathers, Difede, & King, 2007). Notably, when tested
ogether, one model generally fits the data better than the other,
ased only on minimal differences in fit indices (cf. Armour &
hevlin, 2010). It is however important to note that the proposed
our-factor structure for the DSM-5 is more similar to the Num-
ing model than the Dysphoria model, based on the separation
f the Numbing factor into two distinct factors of Avoidance and
umbing. As noted previously, given the upcoming release of the
SM-5, ongoing assessment of PTSD’s latent structure is pertinent.
articularly, in light of a newly proposed five factor Dysphoric
rousal model (Elhai et al., 2011) which appears to be outper-

orming the fit of the Numbing and Dysphoria models in a variety
f narrowly focused trauma samples (Armour, Elhai, et al., 2012;
rmour, O’Conner, Elkit, & Elhai, in press; Armour, Ghazali, &
lklit, submitted for publication; Elhai et al., 2011; Pietrzak, Tsai,
arpaz-Rotem, Whealin, & Southwick, 2012; Wang, Long, Li, &
rmour, 2011; Wang, Zhang, et al, 2011). Notably the aforemen-

ioned Dysphoric Arousal model has yet to be assessed with the use
f epidemiological data. This is perhaps surprising because popu-
ation based samples cover the spectrum of severity, represent a
andom sample of those affected in the population, and the results
btained are representative of the population not just a particular
etting and thus result in greater generalization.

. Review of existing factor analytic models

King et al. (1998) proposed the Numbing model four years
fter the publication of the DSM-IV (APA, 1994). Thus, the Num-
ing model was first tested and supported by King et al. (1998)

n a sample of treatment seeking male military veterans (N = 224).
his model conceptualization retained the Intrusion factor (B1–B5)
nd the Arousal factor (D1–D5) of the DSM-IV model; however the
umbing factor (C1–C7) was separated into two separate factors
f Avoidance (C1–C2) and Numbing (C3–C7; cf. Table 1). The sep-
ration of the Numbing factor was based on prior evidence that
voidance and Numbing are separate pathology related constructs
Asmundson, Stapleton, & Taylor, 2004; Foa, Riggs, & Gershunt,
995; King & King, 1994; Litz, 1992).

The Dysphoria model (Simms  et al., 2002) was proposed four
ears after the Numbing model. The creation of the Dysphoria

able 1
ymptom distribution across competing PTSD models.

PTSD symptoms Numbing
model

Dysphoria
model

Dysphoric
Arousal
model

B1: intrusive thoughts I I I
B2:  nightmares I I I
B3:  reliving the trauma I I I
B4:  emotional cue reactivity I I I
B5:  physiological cue reactivity I I I
C1:  avoidance of thoughts A A A
C2:  avoidance of reminders A A A
C3:  trauma-related amnesia N D N
C4:  loss of interest N D N
C5:  feelings of detachment N D N
C6:  feelings of numbness N D N
C7:  foreshortened future N D N
D1:  difficulties with sleeping A D DA
D2:  irritability A D DA
D3:  difficulties with concentration A D DA
D4:  hypervigilance A A AA
D5:  exaggerated startle response A A AA

ote. R: intrusion; AV: avoidance; N: numbing; A: arousal; D: dysphoria; DA:
ysphoric arousal; AA: anxious arousal.
Disorders 27 (2013) 109– 115

factor within this model was  based on the premise that these items
represented a general emotional distress component and thus were
less specific to PTSD compared to alternative items. This model
was first tested and supported by Simms  et al. (2002) in a sample
of predominantly male (91%) deployed gulf war veterans and
non-deployed controls (N = 3695). Once again the Intrusion factor
(B1–B5) remained intact. Likewise, the Avoidance factor (C1–C2)
remained consistent from the Emotional Numbing model. How-
ever, the Dysphoria model differed in its placement of items D1–D3,
which were removed from the Arousal factor and placed in the
Numbing factor. Thus, Arousal in the Dysphoria model consisted of
only two items (D4–D5), whereas the Numbing factor was renamed
the Dysphoria factor and included eight items (C3–C7 and D1–D3;
cf. Table 1).

1.1. Factor analytic support for the emotional numbing and
dysphoria models

Support for both the Numbing model and the Dysphoria model
has been extensive and found across a number of trauma popula-
tions (reviewed in Elhai & Palmieri, 2011; Yufik & Simms, 2010). To
date, neither the Numbing model nor the Simms model has been
deemed conclusively preferential over the other. However, prelim-
inary support, was  found was for the Dysphoria model over and
above the Numbing model in a meta-analytic study of 40 PTSD stud-
ies (Yufik & Simms, 2010). The authors of the meta-analysis noted,
however, that the Dysphoria model was  only marginally superior
to the Numbing model. In addition, the authors noted that their
findings were not fully conclusive, based on their use of only 40
PTSD studies, which was, in part, attributable to the unavailability
of data or covariance matrices of many additional possible studies.
Thus, the included samples may reflect a skewed representation of
all available data.

1.2. The newly proposed Dysphoric Arousal model (Elhai et al.,
2011)

The most recently proposed and empirically supported PTSD
model is the Dysphoric Arousal model (Elhai et al., 2011) which
was proposed after the meta-analysis of Yufik and Simms  (2010).
This model was  first tested and supported in a sample of domestic
violence victims (N = 252). The Dysphoric Arousal model consists
of five factors. The Intrusion factor (B1–B5) remained unchanged
from the Numbing model, as did the Avoidance factor (C1–C2),
and the Arousal factor (D4–D5; albeit it was renamed Anx-
ious Arousal). However, the Dysphoria factor, of the Dysphoria
model, was  split into two separate factors of Numbing (C3–C7)
and Dysphoric Arousal (D1–D3). The separation of the Dysphoria
factor was based on research proposing that items D1–D3 reflect
general distress in the form of restlessness and agitation whereas
items D4–D5 reflect an anxious arousal, characteristic of fear based
disorders (Watson, 2005).

To date support has been found for the Dysphoric Arousal
model in varying trauma samples including Chinese riot and
earthquake victims, Danish bereaved individuals, Canadian war
veterans, American primary care patients, and both community and
treatment seeking samples of Iraq/Afghanistan veterans (Armour,
Elhai, et al., 2012; Armour, O’Conner, et al., in press; Armour et al.,

submitted for publication; Elhai et al., 2011; Pietrzak et al., 2012;
Wang, Elhai, Dai, & Yao, 2012; Wang, Long, et al., 2011; Wang,
Zhang, et al, 2011). However, as aforementioned, the majority of
factor analytic studies have been conducted on either specially
selected or treatment seeking samples, rather than being conducted
on representative epidemiological data.
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.3. Prior factor analytic work using epidemiological data

To date, only a handful of studies have tested the fit of
ompeting factor models in population based samples. All such
tudies have concluded that either the Numbing or the Dys-
horia model provides superior fit (notably these studies were
onducted prior to the proposal of the Dysphoric Arousal model).
or example, McWilliams, Cox and Asmundson (2005) tested
ine competing models in data from the US National Comor-
idity Survey (NCS; Kessler et al., 1994). They concluded that
he best fitting model was the Numbing model (with the exclu-
ion of the memory impairment item). Cox, Moata, Clara, and
smundson (2008) assessed PTSD’s latent structure using data

rom the NCS Replication (NSC-R; Kessler et al., 2004) which
as once again based on the US population. They assessed

hree competing PTSD models (excluding the Dysphoria model)
nd concluded that the Numbing model provided superior
t.

Elhai, Ford, Ruggiero, and Frueh (2009) conducted a study
n which one of several aims was to assess the fit of compet-
ng PTSD models in two American epidemiological datasets; the
CS-R and the National Survey of Adolescents (NSA; Kilpatrick

 Saunders, 1995, 1997). Of the DSM-IV model, the Numbing
odel, and the Dysphoria model, Elhai et al. (2009a,b) concluded

hat the Dysphoria model provided superior fit to both the NSC-
 and NSA data. Shevlin, McBride, Armour, and Adamson (2009)
ssessed the fit of competing PTSD models using data from the
econd wave of National Epidemiologic Survey on Alcohol and
elated Conditions (NESARC; Grant & Kaplan, 2005). Their pri-
ary aim was to determine if models which allowed cross-factor

oadings would provide superior fit to standard correlated mod-
ls, however in comparing the fit of the DSM-IV, Numbing, and
ysphoria models, the latter was considered superior. Carragher,
ills, Slade, Teesson, and Silove (2010) examined epidemiological

ata from Australia – the National Survey of Mental Health and
ellbeing (NSMHWB) – to assess competing PTSD models. They

oncluded that superior fit was provided by the Dysphoria model.
hus, overall the Dysphoria model appears to provide a supe-
ior representation of PTSD’s latent structure in epidemiological
ata.

. Study aims and objectives

Given the aforementioned advantages of assessing PTSD’s latent
tructure with the use of epidemiological data combined with the
act that a study has yet to test the Dysphoric Arousal model using
pidemiological data, the current study aimed to specify and test
he Numbing, Dysphoria, and Dysphoric Arousal models in two
opulation based datasets. Furthermore, because epidemiologi-
al research related to PTSD’s structure has predominately relied
n data from the United States we chose to test the Dysphoric
rousal model, compared to alternative models, using data from
oth the United States (using the NESARC) and Australia (using
he NSMHWB). Previous studies have concluded that the Dyspho-
ia model provided superior fit to both the DSM-IV and Numbing
odels using the NESARC (Shevlin et al., 2009) and the NSMHWB

Carragher et al., 2010), however, as both these studies were con-
ucted prior to the proposal of the Dysphoric Arousal model they
ere unable to include the Dysphoric Arousal model in their analy-

is. Based on the growing body of support for the Dysphoric Arousal

odel over and above the Numbing and Dysphoria models, we

ypothesized that the Dysphoric Arousal model would provide
uperior fit in both samples. To our knowledge we  are the first to
ssess the fit of Dysphoric Arousal model using nationally repre-
entative epidemiological data.
Disorders 27 (2013) 109– 115 111

3. Study 1: National epidemiologic survey on alcohol and
related conditions (United States)

3.1. Method

3.1.1. Procedures
The National Epidemiologic Survey on Alcohol and Related

Conditions (NESARC) was  conducted across two waves. Wave
1 was  conducted between 2001 and 2002. Wave 2 was subse-
quently conducted between 2004 and 2005. This was  a nationally
representative, face-to-face computer assisted interview study,
conducted in all 50 of the United States, including the District
of Columbia, Alaska, and Hawaii. The target population was  non-
institutionalised residents, aged 18+, of private dwellings, including
military personnel living off-base and individuals living in group
housing such as shelters. Interviews were conducted by trained
interviewers from the United States Census Bureau. In Wave 1,
43,093 people were interviewed; excluding ineligible respondents
(e.g., deceased, deported, on activity military duty) 39,959 people
were re-interviewed in Wave 2. The response rate for Wave 1 was
81.2% and for Wave 2 was 86.7%. The NESARC data were weighted to
account for a variety of sociodemographic variables and elements
of survey design such as selection probabilities and non-response.
Thus, the data were adjusted to be representative of the US gen-
eral population (cf. Dawson, Goldstein, & Grant, 2007). A detailed
discussion of the survey procedures and sampling frame can be
found elsewhere (Grant, Dawson, et al., 2003; Grant & Kaplan, 2005;
Grant, Kaplan, Shepard, & Moore, 2003).

3.1.2. Survey instrument
The Alcohol Use Disorder and Associated Disabilities Interview

Schedule – DSM-IV version (AUDIS-IV: Grant, Dawson, & Hasin,
2001) was  utilized in the NESARC. The AUDADIS-IV is a structured
diagnostic interview which can be administered by a trained lay
interviewer. The interview results in a comprehensive assessment
about past year and lifetime occurrence of a range of psychiatric and
substance use disorders. The PTSD module was administered only
in Wave 2. In the first instance, the PTSD module enquires about
individuals experiences of 27 stressful and traumatic events. Indi-
viduals who  positively endorsed one or more of these traumatic
events were then subsequently asked two  questions enquiring
whether the event made them feel extremely frightened, helpless
or horrified and whether they believed that their own life or phys-
ical integrity or the life and physical integrity of another may  be
at risk. Positive endorsement of either one or both of these ques-
tions resulted in further questioning pertaining to the 17 DSM-IV
defined PTSD symptoms. Individuals were instructed to answer the
17 symptom questions based on their most stressful event from the
list of 27 potential stressful and traumatic experiences. The retest
reliability for lifetime diagnosis of PTSD, based on the AUDADIS-IV
was K = 0.64 (Ruan et al., 2008).

3.1.3. Analysis
In total, 12,467 participants met  PTSD’s criterion A. We  excluded

those participants who  were missing more than 25% (i.e., five or
more) of their PTSD items (n = 24) from the analyses, leaving 12,443
participants. Among these remaining participants, 300 (2.4%) were
missing PTSD item-level data – mostly one to two items each. To
account for missing items, we  used Mplus 6.1 software (Muthén
& Muthén, 2010a)  to derive parameter estimates using full infor-
mation maximum likelihood procedures for binary data with a
pairwise present estimation approach (Muthén & Muthén, 2010b).
3.1.4. Confirmatory factor analytic approach
Because the PTSD items were binary, we used a tetrachoric

covariance matrix, probit coefficients to estimate factor loadings,



112 C. Armour et al. / Journal of Anxiety Disorders 27 (2013) 109– 115

Table 2
Standardized factor loadings and factor correlations for the five-factor PTSD model in the NESARC data.

Item Intrusion Avoidance Numbing Dysphoric Arousal Anxious Arousal

B1: intrusive thoughts 0.71
B2: nightmares 0.82
B3: reliving trauma 0.84
B4: emotional cure reactivity 0.76
B5: physiological cue reactivity 0.83
C1: avoidance of thoughts 0.69
C2: avoidance of reminders 0.85
C3: trauma-related amnesia 0.61
C4:  loss of interest 0.83
C5: feelings of detachment 0.90
C6: feelings of numbness 0.91
C7: foreshortened future 0.83
D1:  difficulties with sleeping 0.87
D2:  irritability 0.84
D3:  difficulties with concentration 0.85
D4:  hypervigilance 0.78
D5: exaggerated startle response 0.95

Factor correlations

Avoidance 0.88
Numbing 0.74 0.86
Dysphoric Arousal 0.78 0.73 0.85
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Anxious Arousal 0.72 0.73 

ote. All standardized parameters are statistically significant (p < 05).

nd robust weighted least squares estimation with a mean- and
ariance-adjusted chi-square (WLSMV), preferred for binary data
Flora & Curran, 2004; Wirth & Edwards, 2007). CFA was  speci-
ed based on the four-factor (intercorrelated) Emotional Numbing
nd Dysphoria models, with all residual error covariances fixed
o zero. We  tested the Emotional Numbing model against the
ve-factor model (splitting the Dysphoric Arousal symptoms from
he Emotional Numbing model’s arousal factor). We  then tested
he Dysphoria model against the five-factor model (splitting the
ysphoric Arousal symptoms from the Dysphoria model’s dyspho-

ia factor). We  scaled factors by fixing their variances to one.
In addition to chi-square values, robust versions of goodness of

t indices were examined, including the comparative fit index (CFI),
ucker-Lewis Index (TLI), and root mean square error of approx-
mation (RMSEA). Models that fit very well (or adequately) are
ndicated by CFI and TLI ≥ .95 (.90–.94), RMSEA < .06 (to .08), and
RMR < .08 (to .10) (Hu & Bentler, 1999). Comparing nested mod-
ls by examining differences in traditional goodness of fit indices
s not appropriate, and inaccurate (Fan & Sivo, 2009). Therefore, in
omparing a given four-factor model with the five-factor model, we
sed a chi-square difference test for nested model. A correction fac-
or was used because the robust chi-square statistic is not normally
istributed on a chi-square distribution, using Mplus’ DIFFTEST
unction (Muthén & Muthén, 2006).

.1.5. Results
A  CFA for the four-factor Numbing model resulted in an excel-

ent fit, robust �2(113, N = 12443) = 2402.09, p < .001, CFI = .98,
LI = .97, RMSEA = .04. The five-factor model also resulted in excel-
ent fit, robust �2(109, N = 12,443) = 1611.27, p < .001, CFI = .98,
LI = .98, RMSEA = .03; and the five-factor model fit significantly
etter than the Numbing model, �2

change(4,  N = 12,  443) = 525.41,
 < .001 (formulas for calculating statistical significance in model
omparision using WLSMV  estimation are found in Muthén &
uthén, 2010b).

The four-factor Dysphoria model resulted in an excellent fit to

he data, robust �2(113, N = 12,443) = 2301.95, p < .001, CFI = .97,
LI = .97, RMSEA = .04. The five-factor model fit significantly bet-
er than the Dysphoria model, �2

change(4,  N = 12,  443) = 428.83,
0.69 0.73

p < .001). The standardized factor loadings and factor correlations
for the 5-factor Dysphoric Arousal model are presented in Table 2.

4. Study 2: National survey of mental health and wellbeing
(Australia)

4.1. Method

4.1.1. Procedures
Data were analyzed from the 2007 National Survey of Mental

Health and Wellbeing (NSMHWB). This is a nationally representa-
tive, face-to-face interview of 8841 individuals aged 16–85 years.
The target population was residents in private dwellings across all
states and territories in Australia. Interviews were conducted by
trained interviewers from the Australian Bureau of Statistics (ABS)
and the response rate was 60%. Younger (16–24 years) and older
adults (65–85 years) were oversampled in order to improve the
reliability estimates for these groups. A detailed discussion of the
survey procedures and sampling frame can be found elsewhere
(Australian Bureau of Statistics, 2009; Slade, Johnston, Oakley
Browne, Andrews, & Whiteford, 2009).

4.1.2. Survey instrument
The survey instrument was based on the World Mental Health

Survey Initiative version of the Composite International Diagnos-
tic Interview, version 3.0 (WMH-CIDI 3.0; Kessler & Üstün, 2004).
The WMH-CIDI utilizes both DSM-IV and ICD-10 criteria to derive
lifetime, past-year and 30-day mental disorder diagnoses. This
paper focused on DSM-IV defined lifetime symptoms of PTSD. A
full discussion of the survey instrument can be found elsewhere
(Australian Bureau of Statistics, 2009; Slade et al., 2009).

In the PTSD module, respondents were interviewed about their
lifetime exposure to trauma by reference to a comprehensive list
of traumatic events. Those respondents who reported a traumatic
event were subsequently asked if the experience had resulted
in emotional problems, and queried using a list of 17 dichoto-

mous symptom questions that operationalized DSM-IV criteria B
(re-experiencing symptoms; five items), C (avoidance symptoms,
seven items), and D for PTSD (hyperarousal symptoms; five items).
Analyses were based on 2677 respondents; further details about



C. Armour et al. / Journal of Anxiety Disorders 27 (2013) 109– 115 113

Table  3
Standardized factor loadings and factor correlations for the five-factor PTSD model in the NSMHWB data.

Item Intrusion Avoidance Numbing Dysphoric Arousal Anxious Arousal

B1: intrusive thoughts 0.79
B2: nightmares 0.65
B3: reliving trauma 0.72
B4: emotional cure reactivity 0.70
B5: physiological cue reactivity 0.77
C1: avoidance of thoughts 0.62
C2: avoidance of reminders 0.84
C3: trauma-related amnesia 0.56
C4: loss of interest 0.81
C5: feelings of detachment 0.87
C6: feelings of numbness 0.87
C7:  foreshortened future 0.76
D1: difficulties with sleeping 0.68
D2:  irritability 0.73
D3: difficulties with concentration 0.81
D4:  hypervigilance 0.78
D5: exaggerated startle response 0.95

Factor correlations

Avoidance 0.75
Numbing 0.74 0.68
Dysphoric Arousal 0.70 0.47 0.76
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ote. All standardized parameters are statistically significant (p < 05).

he sample under investigation have been reported elsewhere
Carragher et al., 2010).

.1.3. Analysis
This study was based on those respondents who met Criterion A

nd had complete data on all 17 DSM-IV symptom item questions
cf. Carragher et al., 2010). The same estimation method, model
valuation, and analytical steps adopted in the NESARC analyses
ere applied to the NSMHWB analyses.

.1.4. Results
The four-factor Numbing model provided acceptable model

t to the data (�2[89, n = 2677] = 1058.603, p < 0.01, CFI = 0.92,
LI = 0.96, RMSEA = 0.06). The five-factor model also resulted
n excellent fit, �2(109, n = 2677) = 644.52, p < 0.01, CFI = 0.98,
LI = 0.97, RMSEA = 0.04 and the five-factor model fit significantly
etter than the Numbing model (�2diff [4, n = 2677] = 317.678,

 < 0.001).
The four-factor Dysphoria model provided excellent model

t (�2[90, n = 2677] = 792.712, p < 0.01, CFI = 0.94, TLI = 0.97,
MSEA = 0.05). The five-factor model fit significantly better than
he Dysphoria model (�2diff [4, n = 2677] = 158.782, p < 0.001). The
tandardized factor loadings and factor correlations for the five-
actor Dysphoric Arousal model are presented in Table 3.

. Discussion

In the current study we specified and estimated the Numbing
odel, the Dysphoria model and the Dysphoric Arousal model

cross two population based samples, one from America (NESARC)
nd the other from Australia (NSMHWB). The current study con-
luded that the newly proposed five-factor Dysphoric Arousal
odel (Elhai et al., 2011) – Intrusion (B1–B5), Avoidance (C1–C2),
umbing (C3–C7), Dysphoric Arousal (D1–D3) and Anxious Arousal

D4–D5) – provided superior fit to the two epidemiological sam-
les. Previously, it was believed that the superior model in these

opulation based samples was the Dysphoria model (cf. Carragher
t al., 2010; Shevlin et al., 2009). However, based on statistical
omparisons employing chi-squared difference tests, the Dysphoric
rousal model has been shown to be a better representation of
0.56 0.54

PTSD’s latent structure in both samples. Notably, the Shevlin et al.
(2009) study not only assessed the fit of competing correlated mod-
els, but also tested the fit of PTSD models which allowed cross
factor loadings. The preferred model in their study was  one which
allowed items D1–D3 (thus Dysphoric Arousal) to load on both the
Dysphoria and Arousal factors, revealing that these items were not
clear indicators of either factor and thus tentatively suggesting that
perhaps they represented a unique PTSD factor.

5.1. Evidence for D1–D3 as an independent factor

The findings of the current study extend those of others based
on alternative trauma samples, suggesting that the five-factor
Dysphoric Arousal model is particularly robust. Indeed, support
for this model has been found in domestic violence victims (Elhai
et al., 2011), adolescent Chinese earthquake survivors (Wang et al.,
in press), Chinese earthquake survivors and violent riot survivors
(Wang, Zhang, et al, 2011), elderly bereaved Danes (Armour,
Elhai, et al., 2012), Canadian veterans and American primary care
patients (Armour, O’Conner, et al., in press), Malaysian survivors
of the Tsunami (Armour et al., submitted for publication), and
three independent samples of community and treatment seeking
Iraq/Afghanistan veterans from Connecticut and Hawaii (Pietrzak
et al., 2012).

The separation of the Dysphoria factor in the Dysphoric Arousal
model was, as previously mentioned, based on research proposing
that items D1–D3 reflect general distress in the form of rest-
lessness and agitation whereas items D4–D5 reflect an anxious
arousal characteristic of fear based disorders (Watson, 2005). The
current results support this, as they indicate the items D1–D3
represent a separate distinct factor. In other words items D1–D3,
thus Dysphoric Arousal, are different from the remaining Dys-
phoria symptoms as the former reflects restlessness and agitation
compared to the latter which reflects a general numbing of respon-
siveness. Dysphoric Arousal also differs from the remaining Arousal
items as they reflect fear and panic based symptomatology. Addi-

tionally, given that Arousal items have been referred to as the driv-
ing force behind PTSD’s course and maintenance (Marshall, Schell,
Glynn, & Shetty, 2006; Schell, Marshall, & Jaycox, 2004), dividing
the original Arousal factor into two  separate factors may  further
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lucidate which specific items, those in the Dysphoric Arousal
actor or those in the Anxious Arousal factor, play the lead role.

.2. Factor loadings and inter-factor correlations

A further point of interest relates to the factor loadings and factor
orrelations of the Dysphoric Arousal model (cf. Tables 2 and 3 for
he NESARC and NSMHWB data respectively). All factor loadings in
he current study were moderate to high and statistically significant
n both samples. The lowest factor loading was provided by the
rauma-related amnesia item. This was as expected, given that this
tem consistently preforms poorer than alternative items across

ultiple PTSD CFA studies (Armour & Shevlin, 2010).
Of particular note, previous research has suggested that the

ysphoric Arousal model may  be limited in certain populations due
o high inter-factor correlations between the Dysphoric Arousal,
nxious Arousal, and Numbing factors. Indeed, Dysphoric Arousal
nd Numbing have been shown to correlate at .98 (Canadian
etrans; Armour et al., 2012) and .93 (Violent riot victims; Wang,
hang, et al., 2011). Dysphoric Arousal and Anxious Arousal have
lso correlated highly at .97 (Primary care patients: Armour et al.,
012) and .91 (Earthquake victims: Wang, Zhang, et al., 2011).

nter-factor correlations of this magnitude may  indicate that factors
re measuring the same underlying construct. Thus, suggest that
erhaps the Dysphoria or Emotional Numbing model better repre-
ents PTSD’s structure given that the combination of these factors
Dysphoric Arousal and Numbing) creates the Dysphoria factor of
he Dysphoria model or the Arousal factor (Dysphoric Arousal and
nxious Arousal) of the Numbing model. Of course, four factors
re more parsimonious than five which adds more weight to the
election of either four-factor model over a five-factor model with
nusually high inter-factor correlations. However, unusually high

nter-factor correlations between the factors were not identified
n the current study. Indeed, in the NESARC data, these inter-factor
orrelations ranged from .69 to .85 and in the NSMHWB data ranged
rom 54 to .76. Notably, Dysphoric Arousal and Anxious Arousal
orrelated at .73 in the NESARC data and correlated only moder-
tely at .54 in the NSMHWB data. Dysphoric Arousal and Numbing
orrelated relatively highly, particularly in the NESARC data at .85
nd at .76 in the NSMHWB data. Therefore the current results sug-
est that these factors, although related, display a certain degree of
rthogonality particularly in the NSMHWB data. Perhaps this find-
ng varies from previous studies, which have reported extremely
igh inter-factor correlations because of our use of heterogeneous
rauma samples compared to previous studies use of focused, thus
omogenous, trauma samples.

.3. Clinical implications

Elhai and Palmieri (2011) discussed the pertinence of iden-
ifying PTSD’s ‘correct’ symptom groupings. Identification of the
ptimal grouping of PTSD symptoms holds promise of informing
iagnostic and assessment practices (Elhai & Palmieri, 2011) and
TSD prevalence rates (Elhai, Ford, et al., 2009). Indeed, if the
ve factor Dysphoric Arousal model was employed within the
SM, then presumably a diagnosis would require at least one

ymptom from each of the five clusters. As it currently stands
 PTSD diagnosis requires positive endorsement of at least one
e-experiencing symptom, three avoidance/numbing symptoms,
nd two hyperarousal symptoms. Thus, it is currently permissible
o make a diagnosis on, for example, two avoidance symptoms but
o numbing symptoms and on, for example, two Dysphoric Arousal

ymptoms but no anxious arousal symptoms. If the five clusters
ere implemented in the DSM this would force a diagnosis to only

e permissible if we had the endorsement of at least one anxious
rousal, Dysphoric Arousal, avoidance, and numbing symptom.
Disorders 27 (2013) 109– 115

Previous studies have shown that PTSD’s prevalence decreases by
about 1–2 points when the diagnosis is forced to be based on at
least one avoidance and one numbing symptom (see Elhai, Ford,
et al., 2009; Forbes, Creamer, & Biddle, 2001). Although this has not
been tested in relation to the separation of the hyperarousal clus-
ter, into anxious and Dysphoric Arousal, we would speculate that
it would further affect PTSD prevalence. In addition, identification
of the correct symptom groupings may  further elucidate PTSD’s
comorbidity with alternative measures of psychopathology. Fur-
thermore, as previously mentioned, different symptom groupings
may be differentially involved in PTSD’s ongoing maintenance and
functional impairment. All of these implications, of course apply
to the newly proposed Dysphoric Arousal model. Pietrzak et al.
(2012) also noted that given the growing body of support for the
Dysphoric Arousal model, the DSM-5 may  choose to acknowledge
that items D1–D3 represent a distinct PTSD factor, separate from
Numbing and Arousal symptoms.

5.4. Limitations

The current study is not without limitations. Indeed, an inherent
limitation may  lie with the Dysphoric Arousal model itself, in that
two of the five latent factors consistent of only two  manifest indica-
tors, albeit that the Dysphoria model also contains a two  item factor.
Kline (2005) proposed that latent variables should consist of a min-
imum of three manifest variables. Ayer et al. (2011) suggested that
the proposed DSM-5 criteria may  have statistical issues given its
two item Avoidance criteria, based on the fact that they themselves
had problems estimating models with latent variables which were
indicated by only two manifest variables (i.e., the Numbing model
and the Dysphoria model). The current study however encoun-
tered no estimation problems during analyses. Furthermore, the
current study has a number of important strengths. For example,
both samples are heterogeneous trauma samples (cf. Anthony et al.,
2005; Elhai, Gray, Docherty, Kashdan, & Kose, 2007) which are rep-
resentative to the populations of the United States and Australia
and thus allow the findings to be generalized to multiple, alter-
native trauma populations. Moreover, this paper represents the
first study to evaluate the five-factor Dysphoric Arousal model
using epidemiological data. The current study concluded that the
five-factor Dysphoric Arousal model is a superior representation
of PTSD’s latent structure in two nationally representative epi-
demiological samples, compared to the four-factor Numbing and
Dysphoria models. This study supports the findings of previous
studies, based on a wide variety of trauma populations, suggesting
that items D1–D3 are a distinct factor of PTSD.
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