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a b s t r a c t

Background: The posttraumatic stress disorder (PTSD) literature is replete with investigations of factor
structure, however, few empirical studies have examined discriminant validity and the moderating role
of gender on factor structure and symptom expression. This study aimed to address these gaps.
Methods: An online, population-based study of 3175 Australian adults was conducted. This study ana-
lyzed data from 642 participants who reported a traumatic event. Overall, 10.2% (13.4% females, 7.6%
males) met diagnostic criteria for current PTSD.
Results: Confirmatory factor analyses indicated that eight factor models provided excellent fit to the data.
The DSM-5 model, anhedonia and hybrid models provided strong fit to the data, based on statistical fit
indices and parsimony. The models’ factors were significantly associated with a number of external
correlates. Factor structure was gender invariant for the three models, albeit significant latent mean-level
differences were apparent in relation to the intrusion/re-experiencing and alterations in arousal and
reactivity factors. Bonferroni-adjusted Wald chi-square tests indicated significant gender differences in
four DSM-5 PTSD symptoms: females reported significantly higher rates of negative beliefs, diminished
interest, restricted affect and sleep disturbance symptoms compared to men.
Limitations: Response rate to the survey was low. However, the number of respondents who completed
the survey was high and population weights were employed to account for self-selection biases and aid
generalizability.
Conclusions: The findings provide support for the DSM-5, anhedonia and hybrid models compared to
alternative models based on DSM-5 symptoms. Discriminant validity analyses indicated similar patterns
of significant associations with the transdiagnostic factors, potentially suggesting that all the PTSD fac-
tors are related to non-specific distress. Further research investigating how gender influences PTSD
symptom expression is warranted, including possible gender differences in symptom item interpretation.

& 2015 Elsevier B.V. All rights reserved.

1. Introduction

Posttraumatic stress disorder (PTSD) is a trauma- and stressor-
related disorder that can follow exposure to a traumatic or
stressful event. Symptoms redolent of PTSD have been observed
for centuries but the disorder was only introduced into official
psychiatric nomenclature in 1980 (Friedman et al., 2007). Since
then, controversy has surrounded PTSD, with considerable re-
search attention focusing on its underlying factor structure/
symptom clusters (see Elhai and Palmieri (2011) and Yufik and

Simms (2010)). However, comparatively less research has assessed
discriminant validity (Bennett et al., 2014; Tsai et al., 2015). In-
formation about how PTSD symptom clusters (or factors) impact
functioning could facilitate more meaningful model selection in
CFA studies of alternative factor structures. Further, evaluating
how factors are associated with particular mental health problems
may help identify commonalities between PTSD and comorbid
disorders, and in turn inform intervention and treatment ap-
proaches (Bennett et al., 2014). Relatedly, despite converging lines
of research demonstrating a two-fold higher risk of PTSD for wo-
men, few studies have empirically evaluated gender differences in
PTSD factor structure and symptom expression. Insights into the
moderating role of gender could increase our understanding of
mechanisms that influence the representation of PTSD symptoms
(Hukkelberg, 2014) and help identify targets for gender-based
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intervention and treatment approaches. The present study ad-
dresses these important gaps.

1.1. Factor analytic studies of DSM-IV PTSD symptoms

Over the past decade, a wealth of DSM-IV-based factor analytic
studies have accumulated, suggesting that the underlying struc-
ture of PTSD is best conceptualized as four symptom factors. Two
leading four-factor models have emerged: the emotional numbing
model (King et al., 1998) and the dysphoria model (Simms et al.,
2002). The emotional numbing model comprises re-experiencing,
avoidance, emotional numbing and hyperarousal factors, whereas
the dysphoria model includes re-experiencing, avoidance, hyper-
arousal and dysphoria factors, with the dysphoria factor reflecting
non-specific aspects of emotional disorders (e.g., irritability). The
main distinction between the models relates to the location of the
sleep disturbance, irritability and poor concentration symptoms. In
the emotional numbing model, these symptoms are located within
the hyperarousal factor, whereas they map onto the dysphoria
factor in the dysphoria model. Both models have been robustly
supported (Elhai and Palmieri, 2011; Gootzeit and Markon, 2011;
Yufik and Simms, 2010). Meta-analytic studies indicate that the
dysphoria model is only marginally superior to the emotional
numbing model (Gootzeit and Markon, 2011; Yufik and Simms,
2010).

Recently, a five-factor dysphoric arousal model (Elhai et al.,
2011; see Table 1) was identified, comprising re-experiencing,
avoidance, numbing, dysphoric arousal and anxious arousal
symptoms. The difference between this model and the four-factor
models concerns the separation of the hyperarousal factor into
dysphoric arousal (i.e., symptoms of agitation and restlessness)
and anxious arousal (i.e., fear-based arousal symptoms). This

model has gained support in a variety of settings and found to be
superior to the four-factor models using DSM-IV PTSD data (Ar-
mour et al., 2012, 2013a, 2013b; Bennett et al., 2014; Charak et al.,
2014; Contractor et al., 2013; Elhai et al., 2013; Harpaz-Rotem
et al., 2014; Pietrzak et al., 2012, 2014; Reddy et al., 2013; Sumner
et al., 2014; Wang et al., 2011, 2012, 2013).

1.2. Factor analytic studies of the DSM-5 PTSD symptoms

Significant changes were made to the conceptualization of
PTSD symptoms in DSM-5. Namely, the tripartite model was re-
placed with a four-factor model, comprising re-experiencing
(Criterion B), avoidance (Criterion C), negative alterations in cog-
nitions and mood (NACM; Criterion D), and alterations in arousal
and reactivity (AAR; Criterion E) symptom factors (see Table 1).
Criterion D resembles the emotional numbing factor in the emo-
tional numbing model except three new symptoms were included:
negative expectations about one's self, others or the world (re-
placing sense of foreshortened future), distorted blame of self or
others for the trauma, and pervasive negative emotional state.
Criterion E resembles the hyperarousal factor in the DSM-IV and
emotional numbing models, except a new reckless/self-destructive
behavior symptom was added and the original irritability/anger
symptom was replaced with an irritability/aggressive behavior
symptom.

A nascent literature has emerged examining the latent struc-
ture of DSM-5 PTSD symptoms in military soldiers and veterans
(Armour et al., 2015; Biehn et al., 2013; Contractor et al., 2014;
Elhai et al., 2012, 2015; Forbes et al., 2015; Gentes et al., 2014,
2015; Hafstad et al., 2014; Keane et al., 2014; Liu et al., 2014; Miller
et al., 2013; Pietrzak et al., 2015; Tsai et al., 2015; Wang et al.,
2015). Some of these studies provided support for the DSM-5

Table 1
Item mappings for eight alternative posttraumatic stress disorder (PTSD) factor models.

DSM-5 PTSD symptoms Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
DSM-5
model

Five-factor revi-
sion of the DSM-5
model

DSM-5 dys-
phoria model

Five-factor revision of
the DSM-5 dysphoria
model

Dysphoric arou-
sal model

Externalizing beha-
viors model

Anhedonia
model

Hybrid
model

B1. Intrusive thoughts I I I I R R I R
B2. Distressing dreams I I I I R R I R
B3. Flashbacks I I I I R R I R
B4. Emotional cue
reactivity

I I I I R R I R

B5. Physiological cue
reactivity

I I I I R R I R

C1. Avoidance of thoughts A A A A A A A A
C2. Avoidance of
reminders

A A A A A A A A

D1. Trauma-related
amnesia

NAMC NA D D NAMC EN NA NA

D2. Negative beliefs NAMC NA D D NAMC EN NA NA
D3. Distorted blame of
self or others

NAMC NA D D NAMC EN NA NA

D4. Negative emotional
state

NAMC NA D D NAMC EN NA NA

D5. Diminished interest NAMC AN D AN NAMC EN AN AN
D6. Detachment NAMC AN D AN NAMC EN AN AN
D7. Restricted affect NAMC AN D AN NAMC EN AN AN
E1. Irritability/aggression AR H D D DA EB DA EB
E2. Reckless/self-
destructive

AR H D D DA EB DA EB

E3. Hypervigilance AR H H H AA AA AA AA
E4. Exaggerated startle
response

AR H H H AA AA AA AA

E5. Poor concentration AR H D D DA DA DA DA
E6. Sleep disturbance AR H D D DA DA DA DA

Note. A¼avoidance; AA¼anxious arousal; AN¼anhedonia; AR¼marked alterations in arousal and reactivity; D¼dysphoria; DA¼dysphoric arousal; EB¼externalizing
behaviors; EN¼emotional numbing; H¼hyperarousal; I¼ intrusion; NAMC¼negative alterations in mood and cognitions; NA¼negative affect; R¼re-experiencing.
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model as the best-fitting model (Biehn et al., 2013; Contractor
et al., 2014; Elhai et al., 2012; Keane et al., 2014) whereas others
supported the DSM-5 dysphoria model (Elhai et al., 2015; Gentes
et al., 2014, 2015; Hafstad et al., 2014; Miller et al., 2013). One only
study concluded that neither the DSM-5 model or DSM-5 dys-
phoria model provided a good fit to the data (Forbes et al., 2015).

More recently, researchers have begun to test a wider array of
models, including newly proposed theoretically and empirically-
based models reflecting the new DSM-5 symptoms: the anhedonia
model (Liu et al., 2014) and externalizing behaviors model (Tsai
et al., 2015). These six-factor models (see Table 1) represent
modifications to the dysphoric arousal model and both comprise
re-experiencing, avoidance and anxious arousal factors. However,
in the externalizing model seven symptoms load onto the NACM
factor, whereas only four symptoms load onto this factor in the
anhedonia model and the remaining three items form a distinct
anhedonia factor. As a further point of difference, in the anhedonia
model, four symptoms load onto the dysphoric arousal factor,
whereas only two symptoms load onto this factor in the ex-
ternalizing behaviors model; the remaining two items form a
distinct externalizing behaviors factor. Liu et al. (2014) and Tsai
et al. (2015) found that these models provided superior model fit
compared to competing models.

Armour et al. (2015) integrated the features of these two six-
factor models into a seven-factor hybrid model (see Table 1).This
model includes the re-experiencing, avoidance, externalizing be-
haviors, anxious arousal and dysphoric arousal factors from the
externalizing behaviors model, and the anhedonia and NACM fac-
tors from the anhedonia model. The authors found that this hybrid
model provided superior fit over the DSM-5 model, DSM-5 dys-
phoria model, dysphoric arousal model, externalizing behaviors
model and anhedonia model. Wang et al. (2015) reported similar
findings and support has emerged for the model's external validity
(Pietrzak et al., 2015; Wang et al., 2015). Additional studies eval-
uating the structure of DSM-5 PTSD symptoms are warranted to
clarify the best fitting model (Wang et al., 2015). Moreover, given
that studies to date have been conducted primarily in the United
States and been limited to clinical or convenience samples – with
one exception (Miller et al., 2013) – further research using national
samples are needed.

1.3. Discriminant validity

As mentioned above, discriminant validity has important im-
plications for research, intervention and treatment, however, has
received relatively scant attention. Recent studies in this area have
used latent symptom dimensions to measure major depressive
symptoms in relation to PTSD factors and found that PTSD's dys-
phoria factor is substantially related to the core dimensions of
major depressive symptoms (see Elhai et al. (2015)).

This paper examines discriminant validity in relation to trans-
diagnostic factors and other clinically relevant correlates, includ-
ing suicidal ideation and quality of life. By way of background to
the transdiagnostic literature, over the past decade, considerable
research has empirically evaluated transdiagnostic factors of psy-
chopathology (Carragher et al., 2015; Eaton et al., 2015; Rodriguez-
Seijas et al., 2015; Watson, 2005). Specifically, internalizing beha-
viors reflect a propensity to experience distress inwards (e.g.,
mood and anxiety disorders) and externalizing behaviors reflect a
tendency to experience distress outwards (e.g., substance use
disorders and behavioral problems). This empirically based and
widely validated transdiagnostic framework offers a valid and ef-
ficient means for understanding and characterizing psycho-
pathology, providing an overview of the complete range of func-
tioning across multiple clinical domains. Further, information
about how disorders are related through transdiagnostic factors

holds promise for facilitating the development of broadband
treatments (Rodriguez-Seijas et al., 2015). PTSD has been identified
as loading on the internalizing dimension (Carragher et al., 2015)
and research by Forbes et al. (2011, 2015) has explored associa-
tions between the PTSD factors of the DSM-IV, DSM-5 and DSM-5
Dysphoria models with the two sub-factors – anxious-misery/
distress and fear – thought to underlie internalizing disorders. This
research indicates, for example, a high correlation between in-
trusion and avoidance that is also reflected in their relationship
with the latent factors underlying broader internalizing
psychopathology.

1.4. Gender differences in PTSD

Research across different countries, trauma-exposed popula-
tions, and assessment instruments has robustly demonstrated
that, although men tend to experience higher rates of exposure to
traumatic events, women have a two-fold higher risk of being
diagnosed with PTSD (Tolin and Foa, 2006). For instance, the
lifetime PTSD prevalence rate is 7% for males and 9.7% for females
in Australia (Chapman et al., 2012) and 4.1% for men and 8.6% for
women in the U.S. (Pietrzak et al., 2011). This marked gender
difference in prevalence raises questions about potential gender
differences in PTSD symptom structure and symptom expression,
which have implications for treatment and prevention approaches.
To date, however, few empirical studies have examined gender
differences in PTSD factor structure and symptom expression.

1.4.1. Gender differences in PTSD factor structure
Measurement invariance is a perquisite for evaluating factor

mean differences across groups. If measurement invariance is
present, observed differences between groups reflect true differ-
ences on the underlying construct(s). If measurement invariance is
not present, any observed differences may reflect disparities in
measurement rather than true differences on the relevant con-
struct(s). Only a small number of studies have formally evaluated
gender invariance of PTSD, reporting mixed findings. Some studies
failed to find evidence of gender invariance for the emotional
numbing (Armour et al., 2011) and dysphoric arousal models
(Bennett et al., 2014). Others found evidence of partial gender
invariance for the dysphoria model (Hukkelberg, 2014; Wang
et al., 2013); emotional numbing model (Hall et al., 2012; Wang
et al., 2013); and, dysphoric arousal model (Wang et al., 2013).
Other studies demonstrated full gender invariance for the emo-
tional numbing (Hukkelberg, 2014) and dysphoric arousal models
(Contractor et al., 2013; Sumner et al., 2014). No studies have
formally evaluated gender invariance using DSM-5 PTSD
symptoms.

1.4.2. Gender differences in PTSD symptom expression
Few studies have examined gender differences in PTSD symp-

tom expression. In terms of DSM-IV PTSD symptoms, women re-
port significantly higher rates of: intrusive thoughts (Hourani
et al., 2015); nightmares (Hourani et al., 2015); emotional cue re-
activity (Fullerton et al., 2001; Hourani et al., 2015); physical cue
reactivity (Fullerton et al., 2001; Hourani et al., 2015); avoiding
thoughts, feelings, activities, or places (Fullerton et al., 2001;
Hourani et al., 2015); specific amnesia (Hourani et al., 2015); loss
of interest (Fullerton et al., 2001); feeling distant (Hourani et al.,
2015); sense of a foreshortened future (Fullerton et al., 2001);
sleep disturbance (Fullerton et al., 2001; Hourani et al., 2015); ir-
ritability (Hourani et al., 2015); concentration difficulties (Full-
erton et al., 2001; Hourani et al., 2015); and, exaggerated startle
response (Fullerton et al., 2001; Hourani et al., 2015) compared to
men. Conversely, men report significantly higher rates of hy-
pervigilance than women (Hourani et al., 2015). Using item
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response theory analysis, King et al. (2013) found that, among men
and women with equivalent symptom severity, men tended to
report more nightmares, feeling numb, and hypervigiliance, with
the latter two symptoms reported only at low to moderate severity
levels. Further, at equivalent levels of severity, women tended to
report emotional cue reactivity and concentration difficulties.

Only one study has examined gender differences in DSM-5
PTSD symptoms. Carmassi et al. (2014) found that women re-
ported significantly higher rates of intrusive thoughts, distressing
dreams, flashbacks, avoidance of reminders; negative emotional
state, diminished interest, exaggerated startle response and sleep
disturbance compared to men. Conversely, males reported sig-
nificantly higher rates of reckless/self-destructive behavior. Fur-
ther research is warranted to investigate gender differences in
DSM-5 PTSD symptoms, particularly using national samples.

1.5. The current study

Informed by gaps in the literature, this study had three goals.
First, to provide an underlying framework for the study's foci, we
assessed the factor structure of DSM-5 PTSD symptoms in a na-
tionally representative sample of Australian adults. To provide a
comprehensive test of factor structure, we evaluated eight com-
peting, theoretically and empirically-based models that have been
tested in the literature (see Table 1), including: the DSM-5 model
(Model 1; American Psychiatric Association, 2013), five-factor re-
vision of the DSM-5 model (Model 2; tested by Liu et al. (2014)),
DSM-5 dysphoria model (Model 3 [based on the DSM-IV dysphoria
model]; Simms et al., 2002), five-factor revision of the DSM-5 dys-
phoriamodel (Model 4; tested by Liu et al., 2014), dysphoric arousal
model (Model 5; Elhai et al., 2011), externalizing behaviors model
(Model 6; Tsai et al., 2015), anhedonia model (Model 7; Liu et al.,
2014), and the hybrid model (Model 8; Armour et al., 2015). Sec-
ond, to investigate discriminant validity, we examined the re-
lationship between PTSD factors in one of the best-fitting models
and internalizing and externalizing transdiagnostic factors, suici-
dal ideation and quality of life. Third, to better understand gender
differences in PTSD, we evaluated gender invariance of the best-
fitting factor model and gender differences in PTSD symptom ex-
pression. We hypothesized that the DSM-5 model would provide a
good fit to the data given that it combines a number of theoreti-
cally and empirically based revisions to PTSD's latent structure.
Recently proposed models, particularly the anhedonia and hybrid
models, may provide similarly good fit. We expected the best-fit-
ting models to be significantly associated with a range of external
variables. Based on previous findings, we also hypothesized that
gender differences in symptom endorsement would be present
but loadings and thresholds would be invariant. To our knowledge,
this is the first study internationally to investigate discriminant
validity and gender differences in DSM-5 PTSD symptoms in a
population sample.

2. Method

2.1. Participants and procedure

This study is part of a larger project involving the development
and validation of adaptive mental health screeners (Batterham
et al., 2013, 2015). From August through December 2014, a series of
paid advertisements were placed on Facebook, via the margin of
the account or in the newsfeed, targeting registered users living in
Australia, aged 18 years or older. The target population of Facebook
users aged 18 years or older was 8.8 million, representing ap-
proximately 45% of the Australian population in that age bracket.
The advertisements read: “Assessing Mental Health Survey:

Participate in a study examining your mental health by completing a
40 min survey now”. The advertisements linked either to a Face-
book page for the study or directly to the survey. The Facebook
page enabled participants to interact (i.e., share links, comment,
like the page) and provided prominent links to the survey and
occasional messages to encourage participation in the study.
Overall, 39,945 users clicked on the advertisement and eligible
respondents were invited to complete an informed consent pro-
tocol. In total, 10,082 individuals consented to participate and 5011
(49.7%) completed the survey. As an incentive, all participants who
completed the survey were eligible to win one of five iPad Minis.

To reduce respondent burden, participants were offered the
option of completing a short form of the survey, comprising a
subset of disorders (duration: 30 min approx.), or a long form
covering all disorders (duration: 60 min approx.). Of the 5011
participants who completed the survey, 1836 (36.6%) completed
the short form and 3175 (63.4%) completed the long form. Ana-
lyses below focus on participants who completed the full survey.
Participants could exit the survey at any time if they felt un-
comfortable. The anonymous survey was completed using Lime-
Survey, with data stored on a secure server at the Australian Na-
tional University, Canberra. The study procedures were approved
by the Human Research Ethics Committee at the Australian Na-
tional University.

2.2. Measures

The self-report, online survey consisted of: demographic char-
acteristics (age, gender, highest level of education, current em-
ployment status, area of residence, language spoken at home);
DSM-5 diagnostic modules; help-seeking; disability; quality of
life; personality; suicidal thoughts and behaviors; psychosis; and,
anger/aggression. We developed a DSM-5 diagnostic structured
assessment for the purposes of this study, using wording directly
from DSM-5. Each symptom was binary (e.g., in the past month,
have you had repeated and distressing memories of the event?). A
list of the symptom items is available upon request from the cor-
responding author. We did not use an existing DSM-5 PTSD in-
strument since they require administration by a clinician or in-
terviewer and are lengthy, making them unsuitable for large-scale
online recruitment of a community-based sample. Measures re-
levant to this paper are described below.

2.2.1. Assessment of posttraumatic stress disorder (PTSD)
Consistent with DSM-5, all participants were asked: have you

ever experienced, witnessed or been confronted with an event (or
series of events) that involved actual death, threatened death or
serious injury to yourself or others? Those who answered negatively
were skipped out of the PTSD module; those who endorsed this
item proceed to answer questions about PTSD symptomatology. In
total, 648 respondents met criterion A. If respondents nominated
more than one traumatic event they were asked to indicate which
event they considered to be most traumatic and the remaining
PTSD module was administered with reference to this event. Re-
spondents screening into the PTSD module were asked 20 symp-
tom questions (presence vs. absence; current timeframe) sepa-
rately operationalizing DSM-5 Criterion B (intrusion; five items),
Criterion C (avoidance; two items), Criterion D (NACM; seven
items) and Criterion E (AAR; six items). Consistent with DSM-5, a
diagnosis of PTSD required significant distress or impairment from
the symptoms as indexed by an affirmative response to an addi-
tional item assessing this criterion. The coefficient alpha (internal
consistency) for the four DSM-5 PTSD scales was very good: in-
trusion¼0.79, avoidance¼0.74, NACM¼0.79, AAR¼0.71). Overall,
the coefficient alpha for the 20 DSM-5 PTSD items was excellent
(α¼0.90). Concurrent validity between the DSM-5 PTSD module
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developed in the current study and the PTSD-8 was also examined.
The PTSD-8 (Hansen et al., 2010) is a brief version of The Harvard
Trauma Questionnaire part IV and consists of eight items on a
four-point Likert scale (1¼not at all, 4¼very often). The items
relate to the three PTSD factors in DSM-IV. The scale has demon-
strated good psychometric properties in various trauma samples
(Hansen et al., 2010). The correlation between the PTSD-8 and the
DSM-5 symptoms was high (r¼0.79, po0.0001).

There was no missing data on the DSM-5 PTSD symptoms since
all DSM items were mandatory response fields. There was a small
portion of missing data on the covariates, including age and gen-
der (quality of life missing data is discussed later). Due to the
centrality of gender in this study and to facilitate weighted ana-
lysis (which used age, as described below), we excluded partici-
pants who failed to provide information on gender and age (n¼6).
The analyses below therefore focus on 642 respondents.

2.2.2. Transdiagnostic factors
We assessed DSM-5 current diagnoses of social anxiety dis-

order, panic disorder, generalized anxiety disorder (GAD), major
depressive disorder, obsessive-compulsive disorder (OCD) and
adult attention-deficit disorder (ADHD). We also assessed past-
month alcohol use disorder (abuse and dependence) and sub-
stance use disorder (abuse and dependence) diagnoses. All diag-
noses were binary (present vs. absent).

Three variables were created to represent transdiagnostic fac-
tors. An ‘internalizing disorders only’ variable represented partici-
pants who met criteria for social anxiety disorder, panic disorder,
GAD, major depressive disorder and/or OCD. An ‘externalizing
disorders only’ variable represented participants who met criteria
for ADHD, alcohol use disorder and/or substance use disorder. An
‘internalizing and externalizing disorders’ variable represented par-
ticipants with internalizing and externalizing disorders. These
categorizations were based on an extensive literature indicating
that relations between disorders reflect two underlying genetic
and environmental dimensions: internalizing and externalizing
(Carragher et al., 2015; Eaton et al., 2015; Krueger, 1999).

2.2.3. Suicidal ideation
A binary (yes/no) question queried whether the respondent

had thought about killing themselves in the past year.

2.2.4. Quality of life
Current quality of life was assessed using the Assessment of

Quality-of-Life (AQoL-4D; Hawthorne et al., 1999) instrument,
which comprises 12 Likert-type questions assessing four core di-
mensions (independent living, relationships, senses, mental
health). We used the total utility score ranging from "0.04 to 1.00,
with values closer to 1 representing better quality of life. Skewness
and kurtosis values were within acceptable range, eliminating the
need for data transformation.

2.3. Analytic strategy

To control for potential selection biases, all analyses were
weighted to be representative of the Australian general popula-
tion. The weighting scheme was based on the presence of anxiety,
affective, and substance use disorders, accounting for comorbidity
between these disorder categories in each age and gender group,
using data from the 2007 Australian National Survey of Mental
Health and Well Being (Slade et al., 2009). Weighting also ac-
counted for age and gender distributions of the general population
(Australian Bureau of Statistics, 2014). Weighted descriptive ana-
lyses were conducted in SAS v9.4.

2.3.1. Factor structure
To evaluate the best-fitting factor model, eight alternative CFA

models (see Table 1), previously identified in the literature, were
estimated in Mplus v7.3 (Muthén and Muthén, 1998–2015). All
factors were allowed to correlate. No correlated errors or cross-
loadings were specified. Since the item indicators were binary, we
employed robust weighted least squares estimation (WLSMV),
using a tetrachoric covariance matrix and probit regression coef-
ficients to estimate the CFA models. Missing data were handled
using pairwise present deletion, the default strategy used in Mplus
when the WLSMV estimator is employed (Muthén and Muthén,
1998–2015). All structural models were evaluated using the
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI) and root
mean square error of approximation (RMSEA). TLI and CFI values
Z0.90 indicate acceptable fit and valuesZ0.95 imply excellent fit
(Hu and Bentler, 1998). RMSEA values o0.05 indicate excellent
model fit and values up to 0.08 indicate adequate fit (Browne and
Cudeck, 1993). Chi-square difference tests were conducted to
compare nested models using the DIFFTEST function in Mplus. A
significant chi-square difference test value (po0.05) indicates that
the less restrictive model provides a significantly better fit.

2.3.2. Discriminant validity
CFA with covariates model examined how the symptom factors

in the best-fitting factor model relate to DSM-5 internalizing and
externalizing transdiagnostic factors, quality of life and suicidal
ideation (see Fig. S1, Appendix A). Model fit was evaluated using
the CFI, TLI and RMSEA.

2.3.3. Gender differences in PTSD structure and symptom expression
Multiple-group CFAs were estimated to assess measurement

invariance across males and females. Specifically, we used the
CONFIGURAL and SCALAR1 convenience features introduced in
Mplus 7.1 (see Muthén and Muthén (2013)), weighted least
squares estimation and Delta parameterization which are suitable
for analysis of binary indicators. Scalar invariance suggests that
differences in factor scores are the result of true differences in
levels of the underlying construct. Evidence of scalar invariance
permits comparisons of factor means, variances, and covariances
across groups. We employed the chi-square difference test (using
DIFFTEST) to assess change in model fit between the nested con-
figural and scalar models.

Finally, to examine gender differences in PTSD symptom ex-
pression we examined frequencies and conducted Wald chi-square
tests. The Bonferroni correction method was used to control for
multiple comparisons.

3. Results

3.1. Demographic and diagnostic characteristics

Demographic and diagnostic characteristics for the trauma-
exposed subsample (n¼642) are presented in Appendix A.
Weighted prevalence rates are reported below. The majority of
respondents were female (56.2%), aged 36 years or older (82.9%)
with some college education or higher (57.8%). Further, 44% of the
subsample indicated they were currently employed in full- or part-
time work and over 80% resided in a metropolitan or regional area.
Based on the DSM-5 diagnostic criteria, 29.5% of respondents
(40.2% females, 21.2% males) met criteria for intrusion; 28.4%

1 It is not possible to assess metric invariance using weighted least squares
estimation because this model is not identified for binary variables due to scale
factors or residual variances being allowed to vary across groups (Muthén and
Muthén, 2013).
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(36.7% females, 21.9% males) met criteria for avoidance; 35.7%
(37.7% females, 34.3% males) met criteria for NACM symptoms;
and, 66% (68.9% females, 63.8% males) met criteria for AAR. Finally,
10.2% of respondents (13.4% females, 7.6% males) met diagnostic
criteria for current DSM-5 PTSD.

3.2. Factor structure

Goodness of fit indices are presented in Table 2 (n¼642).
Standardized factor loadings and factor correlations are displayed
in Table 3. All eight models provided excellent fit to the data (CFI
and TLI values wereZ0.95, RMSEA values were o0.05). Across the

models, factor loadings were all positive, salient (40.40) and
statistically significant (po0.001). Identification of the best-fitting
model was investigated further through nested and non-nested
model comparisons.

Table 4 displays the results of the nested models. Model
8 provided a significantly better fit than all other models, ex-
cluding Model 7 where no significant difference was observed.
Table 6 also presents the non-nested model comparison results.
Nested and non-nested model comparisons suggested that the
anhedonia (Model 7) and hybrid models (Model 8) provide sig-
nificantly better fit than competing models. No significant differ-
ence was observed between these models.

Table 2
Fit indices for eight alternative confirmatory factor analysis models of DSM-5 posttraumatic stress disorder symptoms (n¼642).

Model # Parameters χ2 df CFI TLI RMSEA (90% CI)

Model 1: DSM-5 model 46 317.365 164 0.968 0.963 0.038 (0.032–0.044)
Model 2: Five-factor revision of the DSM-5 model 50 238.147 160 0.984 0.981 0.028 (0.020–0.035)
Model 3: DSM-5 dysphoria model 46 311.817 164 0.969 0.964 0.037 (0.031–0.044)
Model 4: Five-factor revision of the DSM-5 dysphoria model 50 270.856 160 0.977 0.973 0.033 (0.026–0.040)
Model 5: Dysphoric arousal model 50 302.216 160 0.970 0.965 0.037 (0.031–0.044)
Model 6: Externalizing behaviors model 55 299.337 155 0.970 0.963 0.038 (0.032–0.045)
Model 7: Anhedonia model 55 202.698 155 0.990 0.988 0.022 (0.012–0.030)
Model 8: Hybrid model 61 198.991 149 0.990 0.987 0.023 (0.013–0.031)

Note: χ2¼chi-square statistic; df¼degree of freedom; CFI¼comparative fit index; TLI¼Tucker-Lewis index; RMSEA¼root mean square error of approximation; CI¼confi-
dence interval.
Bold font indicates that best fitting model, based on statistical fit indices and parsimony.
Weighted least square means and variance adjusted (WLSMV) estimation was used.

Table 3
Standardized factor loadings and factor correlations for eight alternative factor models of DSM-5 posttraumatic stress disorder (PTSD) symptoms (n¼642).

DSM-5 PTSD symptoms Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
DSM-5
model

Five-factor revi-
sion of the DSM-5
model

DSM-5 dys-
phoria model

Five-factor revision of
the DSM-5 dysphoria
model

Dysphoric arou-
sal model

Externalizing beha-
viors model

Anhedonia
model

Hybrid
model

Factor loadings
B1. Intrusive thoughts 0.883 0.858 0.879 0.862 0.878 0.878 0.856 0.859
B2. Distressing dreams 0.843 0.837 0.839 0.840 0.836 0.838 0.834 0.787
B3. Flashbacks 0.892 0.894 0.888 0.897 0.889 0.888 0.893 0.871
B4. Emotional cue
reactivity

0.943 0.952 0.942 0.953 0.942 0.941 0.951 0.965

B5. Physiological cue
reactivity

0.936 0.929 0.937 0.930 0.937 0.937 0.929 0.905

C1. Avoidance of thoughts 0.958 0.988 0.957 0.955 0.965 0.964 0.987 0.948
C2. Avoidance of
reminders

0.912 0.888 0.914 0.918 0.909 0.908 0.890 0.891

D1. Trauma-related
amnesia

0.614 0.616 0.587 0.595 0.600 0.601 0.624 0.621

D2. Negative beliefs 0.916 0.937 0.892 0.932 0.901 0.899 0.932 0.943
D3. Distorted blame of
self or others

0.795 0.855 0.762 0.816 0.776 0.771 0.849 0.785

D4. Negative emotional
state

0.911 0.975 0.867 0.928 0.881 0.880 0.979 0.969

D5. Diminished interest 0.786 0.801 0.806 0.802 0.799 0.797 0.801 0.886
D6. Detachment 0.841 0.987 0.871 0.981 0.864 0.866 0.978 0.938
D7. Restricted affect 0.767 0.876 0.802 0.875 0.794 0.797 0.884 0.856
E1. Irritability/aggression 0.532 0.547 0.477 0.475 0.537 0.766 0.561 0.619
E2. Reckless/self-
destructive

0.575 0.594 0.581 0.558 0.670 0.631 0.679 0.710

E3. Hypervigilance 0.832 0.809 0.923 0.918 0.937 0.950 0.939 0.897
E4. Exaggerated startle
response

0.760 0.728 0.843 0.846 0.825 0.807 0.824 0.826

E5. Poor concentration 0.740 0.765 0.770 0.730 0.881 0.989 0.878 0.855
E6. Sleep disturbance 0.485 0.485 0.463 0.472 0.514 0.505 0.498 0.577

Factor correlations
Range 0.782–

0.841
0.623–0.865 0.712–0.832 0.592–0.878 0.636–0.834 0.377–0.828 0.570–0.863 0.419–

0.868

Note. All factor loadings and factor correlations are statistically significant (pr0.001).
Weighted least square means and variance adjusted (WLSMV) estimation was used in all models.
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Whilst the six-factor anhedonia (Model 7) and seven-factor hybrid
model (Model 8) provided optimal model fit on the basis of goodness
of fit indices, on the basis of parsimony the four-factor DSM-5 model
(Model 1) could be argued to represent the best-fitting model. Further,
whilst high factor correlations are commonly reported in PTSD stru-
cture studies (e.g., King et al., 1998; Elhai et al., 2012) and observed
herein, the factor correlations were lower for Model 1 compared to
Models 7 and 8 where they exceeded 0.85 (Brown, 2006). Against this
background, Model 1 was identified as the best-fitting model based on
parsimony, and Models 7 and 8 were the best-fitting models in terms
of goodness of fit indices. Subsequent discriminant validity and in-
variance analyses were conducted in terms of these three models.

3.3. Discriminant validity

To evaluate discriminant validity, we estimated structural
equation models to examine associations between the PTSD
symptom factors and external correlates, described earlier. We
utilized the total AQoL score rather than the domain-specific
scores (independent living, relationships, senses, mental health) in
order to; (1) maximize the amount of available data – the global
quality of life measure contains missing data and use of the in-
dividual subscales would reduce the sample size by 31.6%; (2) the
authors of the AQoL primarily recommend the use of the utility
score rather than domain scores (Hawthorne et al., 2001); (3) the
use of domain scores in addition to the utility score would likely
lead to highly correlated outcomes.

3.3.1. DSM-5 model
The inclusion of external correlates provided good fit to the

data based on the DSM-5 model – χ2 (244)¼426.568, CFI¼0.901,
TLI¼0.883, RMSEA¼0.037 (CI¼0.031–0.043). As Table 5 indicates:
(1) respondents with internalizing only disorders, internalizing
and externalizing disorders or lower quality of life had higher
mean scores on the intrusion and avoidance factors; (2) re-
spondents with internalizing only disorders, internalizing and
externalizing disorders, suicidal ideation or lower quality of life
had higher mean scores on the NACM and AAR factors. No sig-
nificant associations were observed between the PTSD factors and
externalizing disorders only.

3.3.2. Anhedonia and hybrid models
The inclusion of external correlates provided excellent fit to

the data based on the anhedonia model – χ2 (225)¼302.187,
CFI¼0.958, TLI¼0.946, RMSEA¼0.025 (CI¼0.017–0.032) – and
hybrid model – χ2 (214)¼292.965, CFI¼0.957, TLI¼0.942,
RMSEA¼0.026 (CI¼0.018–0.033). A number of factors overlap in
the anhedonia and hybrid model. As Table 5 indicates, in both
models: (1) respondents with internalizing only disorders, inter-
nalizing and externalizing disorders or lower quality of life had
higher mean scores on the re-experiencing, avoidance and anhe-
donia factors; (2) respondents with internalizing only disorders,
externalizing disorders only, internalizing and externalizing dis-
orders, suicidal ideation or lower quality of life had higher mean
scores on the negative affect factor; and, (3) respondents with in-
ternalizing only disorders or internalizing and externalizing dis-
orders had higher levels of severity on the anxious arousal factor.
Both models include a dysphoric arousal factor but differ in the
number of symptoms loading onto the dimension. In the hybrid
model, respondents with internalizing and externalizing disorders
or lower quality of life had higher levels of severity on the dys-
phoric arousal factor. By contrast, in the anhedonia model, re-
spondents with internalizing and externalizing disorders, suicidal
ideation or lower quality of life had higher levels of severity on the
dysphoric arousal factor. Finally, in the hybrid model, respondents
with internalizing and externalizing disorders had higher levels of
severity on the externalizing behaviors factor.

3.4. Gender differences in PTSD structure and symptom expression

Measurement invariance analyses, using multiple-group CFA,
formally tested whether the factor structure of PTSD was equiva-
lent across gender (n¼642). As described below, all three models
demonstrated measurement invariance.2

3.4.1. DSM-5 model
The configural invariance model provided excellent fit to the

data: χ2 (328)¼475.377, CFI¼0.975, TLI¼0.971, RMSEA¼0.037
(CI¼0.030–0.045). A subsequent scalar invariance model also
yielded excellent fit: χ2 (340)¼489.070, CFI¼0.975, TLI¼0.972,
RMSEA¼0.037 (CI¼0.029–0.044). The Mplus DIFFTEST indicated
no significant decrease in fit of the scalar model compared to the
configural model: χ2 (12)¼18.145, p¼0.111. Notwithstanding these
findings, significant latent mean-level differences across gender
were apparent. Relative to females, males had significantly lower
mean scores on the intrusion (β¼"1.227, S.E.¼0.585, po0.05)
and AAR factor (β¼"0.330, S.E.¼0.130, po0.05).

Table 4
Nested and non-nested model comparisons of DSM-5 posttraumatic stress disorder
(PTSD) symptoms (n¼642).

Model comparison Δχ2(df) p Best-fitting model

Nested models
Model 1 vs. Model 2 68.878 (4) o0.001 Model 2
Model 1 vs. Model 4 65.916 (4) o0.001 Model 4
Model 1 vs. Model 5 20.181 (4) o0.001 Model 5
Model 1 vs. Model 6 26.639 (9) o0.010 Model 6
Model 1 vs. Model 7 94.273 (9) o0.001 Model 7
Model 1 vs. Model 8 109.352 (15) o0.001 Model 8
Model 3 vs. Model 2 63.393 (4) o0.001 Model 2
Model 3 vs. Model 4 45.520 (4) o0.001 Model 4
Model 3 vs. Model 5 14.106 (4) o0.010 Model 5
Model 3 vs. Model 6 19.758 (9) o0.050 Model 6
Model 3 vs. Model 7 90.553 (9) o0.001 Model 7
Model 3 vs. Model 8 105.379 (15) o0.001 Model 8
Model 5 vs. Model 6 4.383 (5) 0.496 Model 6
Model 5 vs. Model 7 73.362 (5) o0.001 Model 7
Model 5 vs. Model 8 93.246 (11) o0.001 Model 8
Model 6 vs. Model 8 75.828 (6) o0.001 Model 8
Model 7 vs. Model 2 31.650 (5) o0.001 Model 7
Model 7 vs. Model 4 54.842 (5) o0.001 Model 7
Model 7 vs. Model 8 4.577 (6) 0.599 –

Model 8 vs. Model 2 40.731 (11) o0.001 Model 8
Model 8 vs. Model 4 70.031 (11) o0.001 Model 8

Non-nested models ∆BIC Best-fitting model

Model 3 vs. Model 1 "42 Model 3
Model 2 vs. Model 5 "78 Model 2
Model 4 vs. Model 5 "59 Model 4
Model 7 vs. Model 6 "160 Model 7
Model 2 vs. Model 6 "98 Model 2
Model 4 vs. Model 6 "79 Model 4
Model 2 vs. Model 4 "19 Model 2

Note. Model 1¼the DSM-5 model; Model 2¼five-factor revision of the DSM-5
model; Model 3¼DSM-5 dysphoria model; Model 4¼five-factor revision of the
DSM-5 dysphoria model; Model 5¼dysphoric arousal model; Model
6¼externalizing behaviors model; Model 7¼anhedonia model; Model 8¼hybrid
model.
Significant estimates are denoted in bold.

2 Measurement invariance was also investigated and supported through mul-
tiple-indicators-multiple-causes (MIMIC) modeling (results available upon
request).
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3.4.2. Anhedonia model
The configural invariance model provided excellent fit to the

data: χ2 (310)¼367.720, CFI¼0.990, TLI¼0.988, RMSEA¼0.024
(CI¼0.012–0.033). A subsequent scalar invariance model con-
straining factor loadings and item thresholds to be equal across
groups also yielded excellent fit: χ2 (318)¼373.271, CFI¼0.991,

TLI¼0.989, RMSEA¼0.023 (CI¼0.010–0.032). The Mplus DIFFTEST
indicated no significant decrease in fit of the scalar model com-
pared to the configural model: χ2 (8)¼5.318, p¼0.723. Males had
significantly lower mean scores on the re-experiencing factor
(β¼"1.225, S.E.¼0.581, po0.05).

Table 5
Standardized coefficients from the CFA with covariates models of the DSM-5 model of posttraumatic stress disorder (PTSD) symptoms and external correlates (n¼548).

PTSD factor External correlate

Internalizing disorders only
(n¼96)

Externalizing disorders only
(n¼109)

Internalizing and externalizing dis-
orders (n¼152)

Suicidal ideation Quality of life

DSM-5 model
Intrusion 0.198 (0.059)** 0.019 (0.071) 0.266 (0.052)** 0.081 (0.072) "0.236 (0.073)**

Avoidance 0.148 (0.069)* 0.039 (0.078) 0.168 (0.066)* 0.118 (0.093) "0.354 (0.080)**

NACM 0.318 (0.051)** 0.062 (0.060) 0.329 (0.049)** 0.127 (0.059)* "0.291 (0.058)**

AAR 0.222 (0.061)** 0.142 (0.125) 0.359 (0.062)** 0.177 (0.071)* "0.280 (0.070)**

Anhedonia model
Re-experiencing 0.198 (0.059)** 0.019 (0.071) 0.266 (0.052)** 0.082 (0.072) "0.236 (0.073)**

Avoidance 0.148 (0.069)* 0.039 (0.078) 0.168 (0.066)* 0.118 (0.093) "0.354 (0.080)**

Anhedonia 0.259 (0.056)** -0.051 (0.059) 0.306 (0.058)** 0.074 (0.078) "0.367 (0.075)**

NACM 0.306 (0.059)** 0.140 (0.066)* 0.289 (0.054)** 0.140 (0.068)* "0.212 (0.068)**

Anxious arousal 0.290 (0.070)** 0.160 (0.111) 0.400 (0.066)** 0.136 (0.090) "0.092 (0.092)
Dysphoric arousal 0.109 (0.065) 0.101 (0.123) 0.250 (0.069)** 0.186 (0.090)* "0.431 (0.075)**

Hybrid model
Re-experiencing 0.198 (0.059)** 0.019 (0.071) 0.266 (0.052)** 0.082 (0.072) "0.236 (0.073)**

Avoidance 0.148 (0.069)* 0.039 (0.078) 0.168 (0.066)* 0.118 (0.093) "0.354 (0.080)**

Anhedonia 0.259 (0.056)** -0.051 (0.059) 0.306 (0.058)** 0.074 (0.078) "0.367 (0.075)**

Negative affect 0.306 (0.059)** 0.140 (0.066)* 0.289 (0.054)** 0.140 (0.068)* "0.212 (0.068)**

Anxious arousal 0.290 (0.069)** 0.160 (0.111) 0.400 (0.066)** 0.136 (0.090) "0.092 (0.092)
Dysphoric arousal 0.086 (0.081) 0.072 (0.130) 0.192 (0.082)* 0.202 (0.103) "0.532 (0.100)**

Externalizing behaviors 0.129 (0.085) 0.116 (0.118) 0.280 (0.092)** 0.136 (0.113) "0.188 (0.109)

Note.
All values shown are β (S.E.). Significant estimates are presented in bold font.
Internalizing disorders only¼current DSM-5 diagnosis of social anxiety disorder, panic disorder, generalized anxiety disorder, major depressive disorder, or obsessive-
compulsive disorder. Externalizing disorders only¼current DSM-5 diagnosis of adult ADHD or past-month DSM-5 diagnosis of alcohol use disorder or substance use
disorder. Internalizing and externalizing disorders¼any of the above mentioned internalizing and externalizing disorders. NACM¼negative alterations in cognitions and
mood; AAR¼alterations in arousal and reactivity.

n po0.05
nn po0.01.

Table 6
DSM-5 posttraumatic stress disorder (PTSD) symptoms reported by trauma-exposed males (n¼168) and females (n¼474).

DSM-5 PTSD symptoms Females Males Analysis

Unweighted Unweighted Weighted Unweighted Unweighted Weighted Wald χ2 p-Value
n % (S.E) % (S.E) n % (S.E) % (S.E) (df¼2)

B1. Intrusive thoughts 167 35.2 (2.2) 26.7 (2.6) 39 23.2 (3.3) 14.6 (3.8) 11.5 0.0033
B2. Distressing dreams 86 18.1 (1.8) 12.9 (1.8) 24 14.3 (2.7) 8.5 (2.6) 0.04 0.9810
B3. Flashbacks 56 11.8 (1.5) 7.3 (1.3) 19 11.3 (2.4) 4.1 (1.2) 0.06 0.9687
B4. Emotional cue reactivity 186 39.2 (2.2) 31.5 (2.8) 46 27.4 (3.4) 12.2 (2.4) 8.3 0.0162
B5. Physiological cue reactivity 131 27.6 (2.1) 17.7 (2.1) 29 17.3 (2.9) 8.3 (2.4) 3.1 0.2118
C1. Avoidance of thoughts 199 42.0 (2.3) 33.2 (2.8) 54 32.1 (3.6) 19.9 (3.6) 10.5 0.0053
C2. Avoidance of reminders 131 27.6 (2.1) 19.1 (2.1) 35 20.8 (3.1) 13.8 (3.0) 10.3 0.0058
D1. Trauma-related amnesia 68 14.3 (1.6) 10.7 (1.7) 19 11.3 (2.4) 6.5 (2.1) 11.8 0.0028
D2. Negative beliefs 104 21.9 (1.9) 13.9 (1.8) 24 14.3 (2.7) 4.4 (1.1) 12.1 0.0023
D3. Distorted blame of self or others 79 16.7 (1.7) 10.3 (1.6) 22 13.1 (2.6) 5.4 (1.4) 10.4 0.0055
D4. Negative emotional state 158 33.3 (2.2) 24.4 (2.5) 36 21.4 (3.2) 9.7 (2.1) 10.4 0.0057
D5. Diminished interest 154 32.5 (2.2) 23.5 (2.4) 58 34.5 (3.7) 20.9 (3.7) 15.6 0.0004
D6. Detachment 245 51.7 (2.3) 38.9 (2.9) 94 56.0 (3.8) 39.8 (5.2) 11.9 0.0026
D7. Restricted affect 170 35.9 (2.2) 26.4 (2.6) 57 33.9 (3.7) 22.6 (4.6) 13.8 0.0010
E1. Irritability/aggression 242 51.1 (2.3) 45.3 (3.1) 89 53.0 (3.9) 49.7 (5.4) 10.9 0.0044
E2. Reckless/self-destructive 65 13.7 (1.9) 8.2 (1.4) 35 20.8 (3.1) 11.4 (2.5) 11.5 0.0032
E3. Hypervigilance 248 52.3 (2.3) 45.1 (3.1) 80 47.6 (3.9) 31.8 (4.6) 10.4 0.0057
E4. Exaggerated startle response 179 37.8 (2.2) 32.2 (2.9) 45 26.8 (3.4) 17.9 (3.7) 10.5 0.0053
E5. Poor concentration 291 61.4 (2.2) 56.3 (3.1) 102 60.7 (3.8) 45.3 (5.3) 11.2 0.0037
E6. Sleep disturbance 353 74.5 (2.0) 71.9 (2.7) 119 70.8 (3.5) 61.7 (5.2) 16.6 0.0003

Note. Significant Wald chi-square tests (po0.0025) following Bonferroni correction for multiple comparisons are highlighted in bold font. The Wald analysis is based on
weighted estimates.
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3.4.3. Hybrid model
The configural invariance model provided excellent fit to the

data: χ2 (298)¼357.516, CFI¼0.990, TLI¼0.987, RMSEA¼0.025
(CI¼0.013–0.034). A subsequent scalar invariance model con-
straining factor loadings and item thresholds to be equal across
groups also yielded excellent fit: χ2 (304)¼360.970, CFI¼0.990,
TLI¼0.988, RMSEA¼0.024 (CI¼0.012–0.033). The Mplus DIFFTEST
indicated no significant decrease in fit of the scalar model com-
pared to the configural model: χ2 (6)¼3.334, p¼0.766. Males had
significantly lower mean scores on the re-experiencing factor
(β¼"1.225, S.E.¼0.581, po0.05).

Table 6 presents endorsement rates of individual PTSD symp-
toms by gender. Among males and females, the most widely re-
ported symptoms were sleep disturbance (females¼74.5%, mal-
es¼70.8%) and poor concentration (females¼61.4%, mal-
es¼60.7%). Bonferroni-adjusted Wald tests indicated significant
gender differences in four PTSD symptoms (po0.0025; see Ta-
ble 6). Relative to males, females reported higher rates of negative
beliefs, diminished interest, restricted affect and sleep disturbance.

4. Discussion

The current study investigated discriminant validity and the
moderating role of gender on DSM-5 PTSD factor structure and
symptom expression. This study adds to a nascent structural lit-
erature evaluating the DSM-5 PTSD symptoms.

4.1. Structural findings

We tested a range of alternative factor models, yielding im-
portant evidence about the psychometric performance of the
DSM-5 PTSD symptoms. The findings provide support for the
DSM-5, anhedonia and hybrid models compared to alternative
models based on DSM-5 symptoms. Our observation that the an-
hedonia model provided the best fit to the data over competing
models (excluding the hybrid model) is consistent with Liu et al.
(2014). However, our findings differ from Armour et al. (2015) and
Wang et al. (2015) who tested the same models as specified in this
study – with the exception of the five-factor revision of the DSM-5
model (Model 2) and the five-factor revision of the DSM-5 dys-
phoria model (Model 4) – and concluded that the hybrid model
provided the best fit to the data. One potential explanation for the
disparity in findings may relate to sample characteristics; we used
a national sample whereas Armour et al. (2015) used data from
veterans and students and Wang et al. (2015) based their analyses
on adolescent earthquake survivors.

We did not find that the trauma-related amnesia or the new
reckless/self-destructive behavior items were poor indicators of
their respective factors (i.e., the factor loadings of these items in
our study were 40.60). This is divergent from some recent studies
(Gentes et al., 2015; Liu et al., 2014; Miller et al., 2013) but con-
sistent with Keane et al. (2014). Differences in sample character-
istics is unlikely to account for this finding as Miller et al. (2013)
used a similar internet-based survey of a nationally representative
sample of adults and Keane et al. (2014) analyzed data from
combat-exposed veterans. Further research is warranted examin-
ing the psychometric properties of these symptoms.

Investigation of the underlying structure of PTSD is critical for
developing and refining assessment and diagnostic measures.
Revisions to PTSD in DSM-5 were directly informed by the DSM-IV
structural studies that accumulated over the past decade. The
best-fitting factor models identified herein may provide an im-
petus for further structural studies in different settings which, in
turn, may inform revisions to the next DSM iteration.

4.2. Discriminant validity

Discriminant validity analyses indicated similar patterns of
significant associations with the transdiagnostic factors, poten-
tially suggesting that all the PTSD factors are related to non-spe-
cific distress. From a clinical perspective, our findings align with
wider literature highlighting extensive comorbidity with PTSD
(e.g., Pietrzak et al., 2011). Further, since treatments can have
differential effects on PTSD symptoms, our findings underscore the
importance of prioritizing treatment targets (cf. Ruggero et al.,
2013). Our findings suggest that: (i) trauma-exposed individuals
with internalizing disorders may benefit most from treatments
(either medical or psychotherapeutic) targeting all DSM-5 symp-
toms, except dysphoric arousal, and externalizing behaviors; (ii)
trauma-exposed men and women with externalizing disorders
may benefit most from treatments that target symptoms of ne-
gative affect and NACM; (iii) trauma-exposed individuals experi-
encing internalizing and externalizing disorders may benefit from
treatments comprehensively targeting all symptoms of PTSD; (iv)
trauma-exposed men and women experiencing suicidal ideation
may benefit most from interventions targeting symptoms of
NACM, AAR, dysphoric arousal or negative affect; and, (v) trauma-
exposed individuals with poor quality of life may benefit from
treatments that target DSM-5 symptoms of PTSD except anxious
arousal and externalizing behaviors. Externalizing psychopathol-
ogy on its own was rarely associated with the PTSD symptom
factors. Consistent with previous research (e.g., Watson, 2005;
Forbes et al., 2011), these findings highlight the close relationship
between PTSD symptom factors and internalizing
psychopathology.

That being said, our findings are cross-sectional and further
prospective validation studies are needed to confirm these re-
lationships. Relatedly, additional validation work in relation to
treatment course and outcomes could help facilitate the devel-
opment of tailored prevention and intervention programs. From a
structural perspective, the close relationship between PTSD and
internalizing disorders adds to a nascent literature suggesting that
PTSD should be located within the internalizing dimension (e.g.,
Cox et al., 2002; Eaton et al., 2011; Keyes et al., 2013; Røysamb
et al., 2011).

4.3. Moderating role of gender

We found evidence for strong measurement invariance con-
sistent with Hukkelberg (2014) and Sumner et al. (2014). Whilst
we did not observe systematic differences in factor structure we
found significant gender differences in the reporting of several
symptoms. Relative to men, women reported significantly higher
rates of four DSM-5 PTSD symptoms: negative beliefs; diminished
interest (Fullerton et al., 2001; Carmassi et al., 2014); restricted
affect; and sleep disturbance (Fullerton et al., 2001; Hourani et al.,
2015; Carmassi et al., 2014). However, our observation that women
reported higher rates of restricted affect than men diverges from
King et al. (2013) who found the opposite effect.

Our findings add to a small literature examining gender dif-
ferences in PTSD symptom expression. Further research in differ-
ent settings is needed to obtain a clearer picture of symptoms
consistently characterized by gender differences. This information
could help inform the development of gender-specific treatments
and interventions targeting specific symptoms (Fullerton et al.,
2001). Relatedly, as discussed further below, our findings provide
an impetus for further research investigating processes underlying
gender differences in the manifestation of specific PTSD
symptoms.

Whilst a variety of theories have been proposed to account for
the gender gap in PTSD – e.g., females' greater likelihood of
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experiencing traumatic events that carry high risks of developing
PTSD (Olff et al., 2007); females' younger age at time of trauma
(Breslau et al., 1997); gender-specific acute psychobiological re-
actions to trauma (DeSantis et al., 2011); greater likelihood to
experiencing negative affect generally (Badour et al., in press) –
reviews indicate the gender disparity persist (see Olff et al. (2007)
and Tolin and Foa (2006)). It is likely that gender differences in
PTSD are linked to a range of factors. One contributory explanation
that has not been empirically investigated is interpretation. Could
gender differences in the interpretation of PTSD symptom questions
impact endorsement rates, driving differences in prevalence?

Whilst gender differences in symptom interpretation are un-
der-studied in PTSD, and mental health more broadly, they have
been identified elsewhere. Buday and Peterson (2014) found
gender differences in sexual aggression perpetration items, “po-
tentially leading to exaggerated prevalence estimations for women's
sexual aggression” (Buday and Peterson, 2014: 11). This example
has relevance for PTSD, not least because of the similar two-fold
gender difference in prevalence but also because, historically,
items assessing both conditions were developed on the basis of
male experiences.

4.4. Limitations and strengths

The findings should be interpreted in the context of metho-
dological limitations. First, as detailed earlier, this study did not
use an existing structured diagnostic instrument which has im-
plications for generalizability. However, the reliability of the PTSD
items in our questionnaire was high (α¼0.90), well above the 0.70
accepted threshold (Clark-Carter, 1997). Second, our population-
based, convenience sample was recruited through the internet.
Internet samples may be associated with selection biases towards
self-selection and a younger and more educated sample (Batter-
ham, 2014). In the trauma-exposed subsample examined herein,
educational attainment was balanced, however, over 80% of par-
ticipants were aged Z36 years and 56% were female, which may
have implications for generalizability. That being said, the anon-
ymity offered by online surveys (compared to face-to-face surveys)
may reduce the potential for socially desirable responses. Re-
latedly, the study had a low response rate (12.5%) making the
sample vulnerable to selection bias. We do not have information
on those who declined to participate. However, the number of
respondents who completed the survey was high (n¼3175) and
population weights were employed to account for self-selection
biases and aid generalizability.

Third, we did not retrieve information on type of trauma ex-
perienced and hence are unable to comment on the range of
traumatic exposure, trauma characteristics or gender differences
in symptom expression as a function of trauma type. Fourth, the
avoidance factor comprised only two symptoms. Ideally, latent
variables should consist of three or more indicators to instill
confidence that the construct is adequately and reliably measured
(Kline, 2005). Failure to find a significant association between the
externalizing behaviors factor and externalizing disorders in the
discriminant validity analysis may, in part, be the result of poor
coverage of this factor. Fifth, this study was cross-sectional in
nature and thus conclusions about temporal causality cannot be
made regarding associations between PTSD factors and external
correlates.

Limitations notwithstanding, strengths of this study include
the recruitment of a large national sample of Australian adults
weighted to be representative of the general population; assess-
ment of DSM-5 symptoms; evaluation of a series of alternative
factor models; and assessment of discriminant validity. To our
knowledge, this is the first study to evaluate gender as a mod-
erator of DSM-5 PTSD structure and symptom expression using a

national sample.

4.5. Closing remarks

In this study, we found support for the DSM-5 factor structure.
Discriminant validity analyses indicated similar patterns of sig-
nificant associations with the transdiagnostic factors, potentially
suggesting that all the PTSD factors are related to non-specific
distress. The model was invariant for males and females, although
significant latent mean-level differences across genders were ob-
served. Significant gender differences were observed for four
DSM-5 PTSD symptoms. Since the PTSD field is relatively new
compared to other disorders, there is an ongoing need to in-
vestigate the moderating role of gender on PTSD structure and
symptom expression.

Appendix A. Supplementary material

Supplementary data associated with this article can be found in
the online version at http://dx.doi.org/10.1016/j.jad.2015.09.071.
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