
Contents lists available at ScienceDirect

Journal of Anxiety Disorders

journal homepage: www.elsevier.com/locate/janxdis

Relations between PTSD and depression symptom clusters in samples
differentiated by PTSD diagnostic status

Ateka A. Contractora,⁎, Talya Greeneb, Megan Dolana, Jon D. Elhaic

a Department of Psychology, University of North Texas, Denton, TX, USA
bDepartment of Community Mental Health, University of Haifa, Israel
c Department of Psychology and Department of Psychiatry, University of Toledo, Toledo, OH, USA

A R T I C L E I N F O

Keywords:
DSM-5
PTSD
Depression
Confirmatory factor analyses
Wald tests of parameter constraints

A B S T R A C T

Co-occurring posttraumatic stress disorder (PTSD) and depression following traumatic experiences are cumu-
latively associated with functional impairment. To examine mechanisms for the PTSD-depression comorbidity,
we investigated their cluster-level associations. Using data obtained from Amazon’s Mechanical Turk platform,
368 trauma-exposed participants were split into two subsamples: those with (n=163) and without (n=185)
probable PTSD. In both subsamples, confirmatory factor analyses indicated an optimal seven-factor PTSD Hybrid
Model. Results of Wald tests of parameter constraints indicated that, in both subsamples, PTSD’s dysphoric
arousal cluster strongly related to somatic depression compared to all/most other PTSD Hybrid Model clusters.
Additionally, in both subsamples, PTSD’s negative affect, externalizing behaviors, and anhedonia clusters each
strongly related to non-somatic depression compared to PTSD’s anxious arousal cluster. Our results indicated
that PTSD’s dysphoric arousal symptoms mainly accounted for PTSD’s shared variance with somatic depression,
while the negative alterations in cognitions and mood (NACM)/dysphoria and arousal symptoms (primarily
externalizing behaviours) mainly accounted for PTSD’s shared variance with non-somatic depression. Our
findings have implications for the discussion on PTSD’s specific/non-specific clusters tied to diagnostic mod-
ifications, for understanding mechanisms underlying PTSD-depression comorbidity, and for the use of trans-
diagnostic and multi-component treatment protocols for PTSD-depression symptoms.

1. Introduction

Posttraumatic stress disorder (PTSD) and major depressive dis-
order/episode (MDD/MDE) co-occur frequently following traumatic
events (Bonde et al., 2016; Rytwinski, Scur, Feeny, & Youngstrom,
2013). Most research indicates that while PTSD and depression symp-
toms correlate, they represent distinct disorders (Barnes, Hayes,
Contractor, Nash, & Litz, 2018; Grant, Beck, Marques, Palyo, & Clapp,
2008). Among several explanations for this highly prevalent PTSD-de-
pression comorbidity pattern, there is a focus on the role of non-specific
distress shared by PTSD and depression symptom clusters (Watson,
Clark, & Stasik, 2011). Consistent with this viewpoint, the current study
compared the associations between the different PTSD (conceptualized
by PTSD’s optimal factor-analytical model) and depression symptom
clusters (somatic and non-somatic).

Individuals with co-occurring PTSD and depression report greater
functional impairment (Post, Zoellner, Youngstrom, & Feeny, 2012) and
psychological distress (Morina et al., 2013) compared to those with

only PTSD or depressive disorders. Thus, understanding PTSD-depres-
sion comorbidity and targeting it in clinical treatment is critical, with
one of the first steps being to examine mechanisms underlying such
comorbidity. The causality explanation indicates that PTSD may be a
causal risk factor for depression (versus depression being a causal risk
factor for additional traumatic experiences and consequent PTSD;
Brady, Killeen, Brewerton, & Lucerini, 2000; Breslau, 2009; Strander,
Thomsen, & Highfill-McRoy, 2014). Alternatively, the common factors
explanation highlights shared environmental and/or genetic risk factors
for PTSD and depression (Breslau, 2009; Strander et al., 2014). Further,
the confounding factors explanation indicates that the associations be-
tween PTSD and depression are coincidental (Flory & Yehuda, 2015;
Strander et al., 2014), attributed to shared symptoms across both dis-
orders, poor definitional boundaries for the two disorders, diagnostic
bias among clinicians, or response bias among clients (Spitzer, First, &
Wakefield, 2007; Strander et al., 2014). In fact, some research indicates
that PTSD and depression may at least partly belong to a posttraumatic
stress syndrome rather than being independent disorders (Strander
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et al., 2014). Most relevant to the current study, an alternate explana-
tion indicates that PTSD and depression share underlying symptom
dimensions/constructs (Elhai, Carvalho et al., 2011; Gros, Simms, &
Acierno, 2010). The quantitative hierarchical model proposes that an
overarching emotional disorder factor includes subclasses of bipolar,
distress (e.g., depression, PTSD), and fear disorders (Watson, 2005,
2009). According to this model, PTSD and depression belong to the
same subclass and may share non-specific negative affect (Watson et al.,
2011) as represented by one or many symptom clusters accounting for
their comorbidity.

1.1. Heterogeneity in PTSD and depression symptom clusters

PTSD’s four-factor DSM-5 Model includes symptom clusters of in-
trusions, avoidance, negative alterations in cognitions and mood
(NACM), and alterations in arousal and reactivity (AAR; American
Psychiatric Association, 2013). This model parallels the four-factor
DSM-IV Emotional Numbing (EN) Model (King, Leskin, King, &
Weathers, 1998), which split the avoidance/numbing cluster into dis-
crete factors. The four-factor DSM-5 Dysphoria Model (Miller et al.,
2013; Simms, Watson, & Doebbeling, 2002) altered the EN Model by
combining several arousal and numbing symptoms to create a dys-
phoria cluster (PTSD’s non-specific distress) distinct from the AAR
cluster. Further, the five-factor DSM-5 Dysphoric Arousal (DA) Model
(Elhai, Biehn et al., 2011) separated AAR into anxious (more related to
anxiety) and dysphoric arousal (more related to depression) clusters.

New to the DSM-5, the six-factor Anhedonia (Liu et al., 2014) and
Externalizing Behavior (EB) Models (Tsai et al., 2015) retained the
difference between dysphoric and anxious arousal symptoms. The EB
Model has an additional AAR cluster comprised of externalizing beha-
viors (irritability/aggression and reckless behaviors) representing
emotional regulation and impulse control difficulties. Differently, the
Anhedonia Model (Liu et al., 2014) separates NACM into increased
negative affect and decreased positive affect/anhedonia clusters based
on construct distinctiveness (Watson, 2005, 2009). Subsequently, the
Hybrid Model (Armour, Tsai et al., 2015) integrated all of these models
resulting in seven clusters: intrusions, avoidance, negative affect, an-
hedonia, externalizing behaviors, dysphoric arousal, and anxious
arousal. This model has the most empirical support (Armour,
Mullerova, & Elhai, 2016). Table 1 shows item mappings for each of the
PTSD DSM-5 models.

Comparatively, there is less research on the underlying structure of
depression symptoms. One widely used measure assessing DSM-based
depression symptoms is the Patient Health Questionnaire-9 (PHQ-9;
Kroenke, Spitzer, & Williams, 2001). Previous research has indicated a
two-factor PHQ-9 model with somatic and affective/non-somatic clus-
ters (Elhai, Contractor, Palmieri, Forbes, & Richardson, 2011;
Hurlocker, Vidaurri, Cuccurullo, Maieritsch, & Franklin, 2018; Krause,
Reed, & McArdle, 2010; Richardson & Richards, 2008). Thus, this
model structure was utilized in the current study.

1.2. Relation between PTSD and depression symptom clusters

Most research investigating relations between PTSD and depression
symptoms has examined PTSD’s Dysphoria and EN Models. While some
studies indicate that PTSD’s dysphoria is most related to external
measures of depression and distress (Forbes et al., 2010; Simms et al.,
2002), other studies indicate contradictory evidence (Elhai, Grubaugh,
Kashdan, & Frueh, 2008; Marshall, Schell, & Miles, 2010; Miller et al.,
2010). Focusing on specific depression clusters, studies indicate that
PTSD’s dysphoria (Biehn et al., 2013; Contractor, Durham et al., 2014;
Contractor, Mehta et al., 2014; Elhai et al., 2015; Elhai, Contractor
et al., 2011) is more related to somatic and non-somatic depression
compared to most/all other PTSD clusters. Symptomatically similar to
PTSD’s dysphoria, PTSD’s NACM cluster has also been found to relate
more to somatic and non-somatic depression compared to most/all
other PTSD clusters (Contractor, Durham et al., 2014; Contractor,
Mehta et al., 2014; Hurlocker et al., 2018). Additionally, PTSD’s AAR
cluster has been found to relate more to somatic depression compared
to most other PTSD clusters (Hurlocker et al., 2018). Referencing
PTSD's Hybrid Model, results indicate stronger relations between
PTSD’s anhedonia (Pietrzak et al., 2015; Yang et al., 2017), dysphoric
arousal (Pietrzak et al., 2015), and negative affect clusters (Yang et al.,
2017) with depression.

In summary, most studies indicate that the PTSD clusters that en-
tirely or partially represent PTSD’s dysphoria symptoms (e.g., NACM,
dysphoric arousal) mainly account for the PTSD-depression shared
variance. Such findings raise questions about the specificity of dys-
phoria-based symptoms to PTSD’s diagnostic criteria (Koffel, Polusny,
Arbisi, & Erbes, 2012). However, there are some noteworthy limitations
in the existing literature. First, data with DSM-5 PTSD criteria is pre-
liminary and limited which is important to consider given the

Table 1
DSM-5 PTSD symptom distribution across six competing latent models.

PTSD Symptoms (DSM-5) DSM-5
(4-factors)

DSM-5 Dysphoria
(4-factors)

DSM-5 Dysphoric Arousal
(5-factors)

Anhedonia
(6-factors)

Externalizing
(6-factors)

Hybrid
(7-factors)

1. Intrusive thoughts I I I I I I
2. Recurrent Nightmares I I I I I I
3. Flashbacks I I I I I I
4. Emotional reactivity I I I I I I
5. Physiological reactivity I I I I I I
6. Avoidance of thoughts A A A A A A
7. Avoidance of reminders A A A A A A
8. Memory impairment NACM D NACM NA NACM NA
9. Negative beliefs NACM D NACM NA NACM NA
10. Blame of self or others NACM D NACM NA NACM NA
11. Negative trauma-related emotions NACM D NACM NA NACM NA
12. Loss of interest NACM D NACM An NACM An
13. Detachment NACM D NACM An NACM An
14. Restricted range of affect NACM D NACM An NACM An
15. Irritability/anger AAR D DA DA EB EB
16. Self-destructive/reckless behavior AAR D DA DA EB EB
17. Hypervigilance AAR AAR AA AA AA AA
18. Exaggerated startle response AAR AAR AA AA AA AA
19. Difficulty concentrating AAR D DA DA DA DA
20. Difficulty sleeping AAR D DA DA DA DA

Note. I = intrusions; A= avoidance; NACM=negative alterations in cognitions and mood; AAR=alterations in arousal and reactivity; NA=negative affect;
An= anhedonia; H=hyperarousal; EB= externalizing behaviors; AA= anxious arousal; D= dysphoria; DA=dysphoric arousal.
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significant changes to PTSD’s diagnostic criteria across the two recent
DSM versions. The diversity of DSM-5 PTSD factor-analytical models
and limited replication studies render it difficult to ascertain which
PTSD cluster explains PTSD’s shared variance with depression. Thus, it
is important to conduct replication studies examining cluster-level re-
lations between PTSD and depression with newer and comparatively
better fitting DSM-5 PTSD models. Only one study to our knowledge has
examined PTSD-depression cluster-level relations using DSM-5 criteria,
but this study did not consider PTSD’s six- and seven-factor models
(Hurlocker et al., 2018). Second, no study to our knowledge has ex-
amined PTSD-depression cluster-level relations across samples differing
in PTSD diagnostic status (i.e. with or without probable PTSD). Evi-
dence suggests that PTSD and depression symptoms mainly co-occur at
higher levels of PTSD severity (Contractor, Roley-Roberts, Lagdon, &
Armour, 2017) and PTSD’s factor structure is contingent on the PTSD
diagnostic status of a sample (Biehn, Elhai, Fine, Seligman, &
Richardson, 2012). Thus, whether the sample has/does not have
probable PTSD may influence the nature and strength of the PTSD-de-
pression cluster-level relations. Lastly, few studies have considered
heterogeneity in depression symptoms when examining PTSD-depres-
sion cluster-level relations (Biehn et al., 2013; Contractor, Durham
et al., 2014; Contractor, Mehta et al., 2014; Elhai et al., 2015; Elhai,
Contractor et al., 2011).

Addressing the aforementioned limitations, we examined which
PTSD cluster accounts for the shared variance (i.e. has the strongest
association) with depression clusters. We split the sample into partici-
pants with and without probable PTSD. In each subsample, we ex-
amined (1) the best-fitting PTSD factor-analytical model, and (2) the
cluster-level relations between PTSD and depression. Specifically, we
hypothesized finding an optimal Hybrid Model in each subsample
(Armour, Mullerova et al., 2016). Further, we hypothesized that a
dysphoria-based PTSD cluster (negative affect, anhedonia, externalizing
behaviors, and/or dysphoric arousal) would have the strongest relation
to somatic and non-somatic depression consistent with theory (Watson,
2009) and empirical evidence (Contractor, Durham et al., 2014;
Contractor, Mehta et al., 2014; Elhai et al., 2015; Hurlocker et al., 2018;
Pietrzak et al., 2015; Yang et al., 2017). Understanding the cluster-level
relations between PTSD and depression could indicate mechanisms of
comorbidity and guide personalized assessment and treatment targets.

2. Methods

2.1. Procedure and participants

We recruited participants through Amazon’s Mechanical Turk
(MTurk) online labor market. Research indicates that the MTurk subject
pool is diverse compared to traditional internet-recruited samples
(Buhrmester, Kwang, & Gosling, 2011), and represents the general
population in demographic characteristics (Mischra & Carleton, 2017)
and prevalence of mental health problems (Shapiro, Chandler, &
Mueller, 2013). MTurk also generates reliable data (Buhrmester et al.,
2011; Shapiro et al., 2013).

The Institutional Review Board (University of North Texas) ap-
proved the current study. Participants completed questionnaires as-
sessing the impact of stressful life experiences (approximately 30min).
To be included in the study, participants needed to be 18 years old or
older, live in North America, have knowledge of the English language,
and have experienced a stressful life event. After providing informed
consent, eligible participants completed the survey hosted on
Psychdata.com (data collection platform) and received 75 cents as
compensation.

2.2. Exclusions, missing data, and sample characteristics

Among the 499 respondents who completed the survey, 19 parti-
cipants attempted the questionnaire twice/thrice and were excluded

(resulting n = 480). We further excluded 120 participants not meeting
one or more of the above inclusionary criteria, 11 participants missing
data on all measures, and one participant missing more than 30% item-
level data on the PTSD Checklist for DSM-5 (> /=6 items; PCL-5;
Weathers et al., 2013) or the Patient Health Questionnaire-9 (> /=3
items; PHQ-9; Kroenke & Spitzer, 2002).

The effective sample included 348 participants, of which 200
(57.80%) were female. In this sample, the average age was 33.57 years
(SD = 9.52). In the subsample with probable PTSD (n = 163), there
were 89 females (55.30%), and the average age of participants was
31.82 years (SD= 8.68). In the subsample without probable PTSD (n=
185), there were 111 females (60%), and the average age of partici-
pants was 35.10 years (SD = 9.98). Results of independent samples t
tests and chi-square analyses indicated no significant differences be-
tween the two subsamples in terms of gender (χ2 [1] = 0.79, p = .38),
race (χ2 [1] = 0.31, p = .58), employment status (χ2 [1] = 0.20, p =
.66), income (χ2 [1] = 3.78, p = .05), and years of schooling (t
[286.28] = 0.92, p = .36). There was a significant difference in eth-
nicity status between the two subsamples, χ2 (1)= 7.07, p = .01.
Those with probable PTSD were more likely to identify as Hispanic/
Latino compared to those without probable PTSD. Participants with
probable PTSD were younger compared to those without probable
PTSD, t(344.99)= 3.28, p = .001. Table 2 lists descriptive information
for the entire sample and the two subsamples.

2.3. Instrumentation

2.3.1. Demographic information
We obtained information on age, gender, income, educational level,

and racial and ethnic status.

2.3.2. Stressful Life Events Screening Questionnaire (SLESQ; Goodman,
Corcoran, Turner, Yuan, & Green, 1998)

The SLESQ is a 14-item self-report measure that evaluates exposure
to traumatic experiences and has good psychometric properties
(Goodman et al., 1998). Response options are dichotomous (“Yes”/
“No”). To address changes in the DSM-5 criteria for a Criterion A event,
we included three additional item probes (Elhai, Miller et al., 2012).
Participants endorsing more than one trauma specified their most dis-
tressing traumatic event, which they referenced when completing the
PCL-5.

2.3.3. PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2013)
The PCL-5 is a 20-item self-report measure that assesses PTSD se-

verity referencing the previous month. Response options range from 0
(“Not at all”) to 4 (“Extremely”). The PCL-5 has excellent psychometric
properties (Blevins, Weathers, Davis, Witte, & Domino, 2015; Bovin
et al., 2016; Wortmann et al., 2016). In the current study, the Cron-
bach’s α for the Hybrid Model clusters of intrusions, avoidance, nega-
tive affect, anhedonia, externalizing behaviors, anxious arousal, and
dysphoria arousal were .90. .89, .80, .90, .73, .83, and .82 respectively.
In the current study, we split the sample into participants with and
without probable PTSD using the PCL-5 cut-off score of 31 (Blevins
et al., 2015; Bovin et al., 2016; Meer, Bakker, Schrieken, Hoofwijk, &
Olff, 2017; Wortmann et al., 2016). Bovin et al. (2016) and Wortmann
et al. (2016) found that a PCL-5 cut-off score of 31 in veteran/service
member samples had adequate sensitivity (88% and 95% respectively)
and specificity values (69% and 77% respectively). Additionally, using
two samples of trauma-exposed college students, Blevins et al. (2015)
found that the PCL-5 cut-off score of 31 had a sensitivity value of 77%
and a specificity value of 96%. Finally, using data from police officers,
Meer et al. (2017) found that a PCL-5 cut-off score of 31 had a sensi-
tivity value of 89% and a specificity value of 68%. Thus, empirical
evidence supports the use of this cut-off score in various types of
trauma-exposed samples.
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2.3.4. The Patient Health Questionnaire-9 (PHQ-9; Kroenke & Spitzer,
2002)

The PHQ-9 is a 9-item self-report measure that evaluates depression
symptom severity based on the previous two weeks. Response options
range from 0 ("Not at all") to 3 ("Nearly every day"). The PHQ-9 has
excellent psychometric properties (Kroenke & Spitzer, 2002; Kroenke
et al., 2001). The PHQ-9 has been modeled as comprising of non-so-
matic (1, 2, 6, and 9) and somatic (3, 4, 5, 7, and 8) clusters (Elhai,
Contractor et al., 2012; Krause et al., 2010). The Cronbach’s α for the
somatic and non-somatic symptom clusters in the current study were
.84 and .85 respectively.

2.4. Statistical analyses

Based on benchmarks of skewness< 2 and kurtosis< 7 (Curran,
West, & Finch, 1996), item-level PCL-5 and PHQ-9 scores were nor-
mally distributed. Using the Mplus 8 software, the primary analyses
entailed two steps. First, we used Confirmatory Factor Analyses (CFA)
to estimate the comparative fit of the six PTSD DSM-5 factor-analytical
models (DSM-5, Dysphoria, DA, Anhedonia, EB, and Hybrid Models) in
each subsample (see Table 1). We used CFA to examine the fit of the
two-factor PHQ-9 model. Factor variances were scaled to 1 and all
factor loadings were estimated. We used two-tailed tests and alpha was
set to 0.05. We treated the PCL-5 and PHQ-9 items as continuous using
Pearson covariance matrices and linear regression paths to estimate
factor loadings (Beauducel & Herzberg, 2006; DiStefano, 2002;
Rhemtulla, Brosseau-Liard, & Savalei, 2012). We used maximum like-
lihood (ML) estimation for our analyses, which also enabled us to es-
timate missing data. A well-fitting (adequate) model had comparative
fit index (CFI) and Tucker Lewis Index (TLI) values > 0.95
(0.90–0.94), a standardized root mean squared residual (SRMR) value
of < .05 (.06–.08) and root mean square error of approximation
(RMSEA) value < 0.06 (0.07–0.08) (Hu & Bentler, 1999). We used chi-
square difference tests to compare PTSD nested models (Muthén &
Muthén, 2012); a significant chi-square difference value indicated a
better-fitting complex model (Kline, 2011). To compare PTSD non-
nested models, we used Bayesian Information Criterion (BIC) values. A
10-point BIC difference represents a 150:1 likelihood and “very strong”
(p<0.05) support that the model with the smaller BIC value fits best; a
difference of 6–9 points indicates “strong” support (Kass & Raftery,
1995).

Next, we computed Wald chi-square tests of parameter constraints
using the ML estimator (Breaugh, 2003; Muthén & Muthén, 1998-2017;
Muthén and Muthén, 1998) to test hypothesized relations between the
optimal PTSD model and PHQ-9 two-factor model (somatic and non-
somatic) clusters. This test assesses the null hypothesis that the differ-
ence between two correlation paths is zero. Cohen’s q was the com-
puted effect size of each statistically significant pairwise Wald test
comparison; .10–.30 represented a small effect size, .30–.50 represented

Table 2
Demographic information for the entire sample and subsamples based on PTSD
severity.

Full Sample
(n=348)

Sample with
Probable
PTSD
(n=163)

Sample
without
Probable PTSD
(n=185)

Mean (SD)
Age 33.57 (9.52) 31.82 (8.68) 35.10 (9.98)
Years of schooling 15.31 (2.43) 15.18 (2.79) 15.42 (2.06)
PTSD intrusions 8.82 (5.42) 12.47 (3.27) 5.41 (4.26)
PTSD avoidance 3.81 (2.49) 5.47 (1.68) 2.31 (2.14)
PTSD NA 6.17 (4.26) 9.21 (3.04) 3.32 (3.12)
PTSD Anhedonia 4.81 (3.75) 7.46 (2.80) 2.41 (2.76)
PTSD EB 2.46 (2.25) 3.89 (2.02) 1.37 1.54)
PTSD DA 3.44 (2.50) 5.04 (2.00) 2.01 (1.98
PTSD AA 3.35 (2.58) 5.01 (2.03) 1.85 (2.05)
Depression Somatic 4.05 (3.13) 5.89 (2.98) 2.41 (2.22)
Depression Non-somatic 5.75 (3.87) 8.00 (3.54) 3.72 (2.91)

n (% of full sample or subsample)a

Female 200 (57.80) 89 (55.3) 111 (60.00)

Employment Status
Part time 60 (17.30) 22 (13.70) 38 (20.50)
Full time 227 (65.60) 110 (68.30) 117 (63.20)
Unemployed 44 (12.70) 20 (12.40) 24 (13.00)
Unemployed Student 8 (2.30) 6 (3.70) 2 (1.10)
Retired 7 (2.00) 3 (1.90) 4 (2.20)

Relationship Status
Single 124 (35.70) 67 (41.40) 57 (30.80)
Living with significant other 51 (14.70) 29 (17.90) 22 (11.90)
Married 149 (42.90) 51 (31.50) 98 (53.00)
Divorced, separated, or

widowed
23 (6.60) 15 (9.30) 8 (4.30)

Racial Status
White 289 (83.30) 133 (82.10) 156 (84.30)
Asian 36 (10.40) 17 (10.50) 19 (10.30)
African American 22 (6.30) 10 (6.20) 12 (6.50)
American Indian or Alaskan

Native
16 (4.60) 8 (4.90) 8 (4.30)

Native Hawaiian/other Pacific
Islander

5 (1.40) 3 (1.90) 2 (1.10)

Ethnicity
Hispanic or Latino 39 (11.30) 26 (16.10) 13 (7.10)
Not Hispanic or Latino 297 (86.10) 129 (80.10) 168 (91.30)
Unknown 9 (2.60) 6 (3.70) 3 (1.60)

Income
Less than $15,000 40 (11.50) 22 (13.60) 18 (9.70)
$15,000–$24,999 27 (13.50) 26 (16.00) 21 (11.40)
$25,000–$34,999 55 (15.90) 30 (18.50) 25 (13.50)
$35,000–$49,999 53 (15.30) 22 (13.60) 31 (16.80)
$50,000–$64,999 53 (15.30) 25 (15.40) 28 (15.10)
$65,000–$79,999 35 (10.10) 20 (12.30) 15 (8.10)
$80,000 and higher 64 (18.40) 17 (10.50) 47 (25.40)

Most Distressing Trauma
Endorsed

Life-threatening illness 33 (9.50) 21 (12.90) 12 (6.50)
Life-threatening accident 48 (13.80) 18 (11.00) 30 (16.20)
Physical force/weapon used

(robbery/mugging)
13 (3.70) 8 (4.90) 5 (2.70)

Family member/romantic
partner/ friend died
(accident, homicide, or
suicide)

111 (31.90) 42 (25.80) 69 (37.30)

Physical force used to have sex
(lifetime)

24 (6.90) 14 (8.60) 10 (5.40)

Physical force/threat to try to
have sex (lifetime)

8 (2.30) 4 (2.50) 4 (2.20)

Touched body private parts 18 (5.20) 10 (6.10) 8 (4.30)
Parent/caregiver physically

harmed you
23 (6.60) 10 (6.10) 13 (7.00)

Partner/date, etc. physically
harmed you

20 (5.70) 8 (4.90) 12 (6.50)

Threatened with a weapon 14 (4.00) 9 (5.50) 5 (2.70)

Table 2 (continued)

Full Sample
(n=348)

Sample with
Probable
PTSD
(n=163)

Sample
without
Probable PTSD
(n=185)

Present when someone was
killed, injured, or assaulted

10 (2.90) 4 (2.50) 6 (3.20)

Repeated exposure to vivid
trauma details

17 (4.90) 12 (7.40) 5 (2.70)

Other: seriously injured/life in
danger

9 (2.60) 3 (1.80) 6 (3.20)

Note.
a All reported percentages are valid percentages to account for missing data;

NA=negative affect; EB= externalizing behaviors; AA= anxious arousal;
DA=dysphoric arousal.
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a medium effect size, and .60 and higher represented a large effect size
(Cohen, 1988).

Additionally, the Benjamini and Hochberg (1995) method was used
to control for the false discovery rate (FDR), which is the proportion of
Type 1 error (false positives) among expected significant results
(Benjamini & Hochberg, 1995; Storey, 2002). The Benjamini and
Hochberg procedure is less conservative and more powerful than other
multiple comparison correction tests such as the Bonferroni correction
which relies on the familywise error rate (probability of making one or
more Type I errors among all hypotheses; Benjamini & Hochberg, 1995;
Storey, 2002), has better power (Benjamini & Hochberg, 1995), and has
a greater advantage as the number of non-null hypotheses increase
(Benjamini & Hochberg, 1995). Given the large number of comparisons
in our study (21 comparisons despite not examining all PTSD-depres-
sion cluster-level comparisons) and advantages of controlling for false
positives (Type I error) with reasonable statistical power, we chose the
Benjamini-Hochberg approach for the current study.

3. Results

The subsample with probable PTSD included 163 participants and
the subsample without probable PTSD included 185 participants. PCL-5
scores averaged 48.58 (SD=11.66; range of 31–80) and 13.79
(SD=9.66; range of 0–30) in the probable PTSD and probable non-
PTSD subsamples respectively. Further, PHQ-9 scores averaged 13.90
(SD=5.96; range of 0–27) and 6.02 (SD=4.68; range of 0–21) in the
probable PTSD and non-probable PTSD subsamples respectively.

3.1. CFA (see Tables 3 and 4)

There were model convergence issues when examining a combined
PTSD Hybrid and two-factor PHQ-9 model in each subsample (possibly
attributed to smaller sample sizes). Additionally, the two-factor PHQ-9
model had inadequate model fit (especially for the probable non-PTSD
subsample). Thus, we did not use the PHQ-9 somatic and non-somatic
clusters as latent variables. Nevertheless, as previous evidence indicates
differentiation of somatic and non-somatic components of the PHQ-9
construct of depression (Elhai, Contractor et al., 2012; Krause et al.,
2010), we used the PHQ-9 somatic and non-somatic subscale summed
scores as observed variables.

3.1.1. Probable PTSD subsample
The DA Model provided a better fit compared to the DSM-5 and

Dysphoria Models. There were no differences in the comparative fit
between the DSM-5 and Dysphoria Models based on BIC value com-
parisons. Both the EB and Anhedonia Models each had a significantly
better fit than the DSM-5, Dysphoria, and DA Models. Between the two
six-factor models, none had a better fit based on BIC value comparisons.
The Hybrid Model had a significantly better fit than other models and
was considered as the optimal model.

3.1.2. Probable non-PTSD subsample
Similar to CFA results in the probable PTSD subsample, the DA

Model provided a better fit compared to the DSM-5 and Dysphoria
Models. Different from the CFA results in the probable PTSD subsample,
the Dysphoria Model provided a superior fit compared to the DSM-5
Model based on BIC value comparisons. Further, both the EB and
Anhedonia Models each provided a significantly better fit than the
DSM-5, Dysphoria, and DA Models. Between the two six-factor models,
none had a better fit based on BIC value comparisons. Additionally, the
Hybrid model provided a significantly better fit than other models and
hence was deemed the optimal model.

3.2. Wald tests of parameter constraint (see Tables 5 and 6)

Given that we found a best-fitting PTSD Hybrid Model, comparing

all seven PTSD clusters to each depression cluster would statistically
increase the number of comparisons, possibility of a Type I error, and
difficulty in deriving meaningful interpretations of obtained results.
Therefore, based on theory (Watson, 2009) and empirical evidence
(Contractor, Durham et al., 2014; Contractor, Mehta et al., 2014; Elhai
et al., 2015; Hurlocker et al., 2018; Pietrzak et al., 2015; Yang et al.,
2017), we restrictively compared the PTSD NACM/dysphoria and AAR
clusters with each depression cluster. All reported significant results
consider the Benjamini and Hochberg correction (p < .02).

3.2.1. Probable PTSD subsample
Overall eight (one was marginally significant) of the 21 Wald test

comparisons were significant after controlling for the FDR. Among the
significant comparisons, all had a medium effect size.

PTSD’s anhedonia cluster strongly related to depression’s somatic
subscale score compared with PTSD’s negative affect cluster.
Importantly, PTSD’s dysphoric arousal cluster strongly related to de-
pression’s somatic subscale score compared with PTSD’s negative affect,
anxious arousal, and externalizing behavior clusters.

Additionally, PTSD’s negative affect, anhedonia, externalizing be-
haviors, and dysphoric arousal clusters each strongly related to de-
pression’s non-somatic subscale score compared to PTSD’s anxious
arousal cluster. PTSD’s negative affect, externalizing behaviors, dys-
phoric arousal, and anhedonia clusters did not significantly differ in
their comparative relations in reference to depression’s non-somatic

Table 3
Fit indices for the factor-analytical models in a sample with probable PTSD.

χ2 values
(df)

RMSEA
(90% CI)

CFI TLI SRMR BIC

PTSD DSM-5 Model 363.31
(164)*

.09
(.07–.10)

.79 .76 .08 9532.64

PTSD Dysphoria Model 362.89
(164)*

.09
(.07–.10)

.80 .76 .08 9532.22

PTSD DA Model 324.84
(160)*

.08
(.07–.09)

.83 .80 .08 9514.55

PTSD ANH Model 297.68
(155)*

.08
(.06–.09)

.85 .82 .08 9512.85

PTSD EB Model 303.53
(155)*

.08
(.06–.09)

.85 .81 .07 9518.70

PTSD Hybrid Model 269.92
(149)*

.07
(.06–.08)

.87 .84 .07 9515.66

PHQ-9 two-factor
Model

79.20
(26)*

.11
(.08–.14)

.90 .86 .07 3675.61

PTSD Nested Model
Comparisons

χ2 difference test values (df difference)

DSM-5 vs. DA 38.47 (4)*

DSM-5 vs. EB 59.78 (9)*

DSM-5 vs. ANH 65.63 (9)*

DSM-5 vs. Hybrid 93.39 (15)*

Dysphoria vs. DA 38.05 (4)*

Dysphoria vs. ANH 65.91 (9)*

Dysphoria vs. EB 59.36 (9)*

Dysphoria vs. Hybrid 92.97 (15)*

DA vs. EB 21.31 (5)*

DA vs. ANH 27.16 (5)*

DA vs. Hybrid 54.92 (11)*

ANH vs. Hybrid 27.76 (6)*

EB vs. Hybrid 33.61 (6)*

PTSD Non-nested
Model
Comparisons

BIC value difference

DSM-5 vs. Dysphoria .42
ANH vs. EB 5.85

Note. RMSEA=Root Mean Square Error of Approximation; CFI=Comparative
Fit Index; TLI=Tucker Lewis Index; SRMR=Standardized Root Mean Square
Residual; BIC=Bayesian Information Criterion; χ2 = chi-square;
DA=Dysphoric Arousal Model; EB=Externalizing Behavior Model;
ANH=Anhedonia Model; PHQ-9 is Patient Health Questionnaire-9.
* p < .001.
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subscale score.

3.2.2. Probable non-PTSD subsample
Seven of the 21 Wald test comparisons were significant after con-

trolling for the FDR. Among the significant comparisons, two had a
large effect size, three had a medium effect size, and two had a small
effect size.

PTSD’s dysphoric arousal cluster strongly related to depression’s
somatic subscale score compared to PTSD’s anxious arousal, negative
affect, anhedonia, and externalizing behavior clusters. Additionally,
PTSD’s negative affect, externalizing behaviors, and anhedonia clusters
each strongly related to depression’s non-somatic subscale score com-
pared to PTSD’s anxious arousal cluster. PTSD’s negative affect, ex-
ternalizing behaviors, dysphoric arousal, and anhedonia clusters did
not significantly differ in their comparative relations in reference to
depression’s non-somatic subscale score.

4. Discussion

The current study examined cluster-level associations between
PTSD (after determining the optimal PTSD factor-analytical model) and
depression to identify which PTSD cluster accounted for the shared
variance with somatic and non-somatic depression and to elucidate
aspects of comorbidity between the disorders. We split the sample of
348 trauma-exposed individuals recruited through Amazon’s MTurk
into two subsamples: those with and without probable PTSD. Our re-
sults indicated an optimal PTSD Hybrid Model in each subsample as
hypothesized. Partly consistent with our hypotheses, PTSD’s dysphoric
arousal cluster mainly related to somatic depression whereas PTSD’s
anhedonia, negative affect, and externalizing behavior clusters mainly
related to non-somatic depression compared with some/all Hybrid
Model clusters.

In both subsamples, PTSD’s dysphoric arousal had a stronger rela-
tion with somatic depression compared to other Hybrid Model clusters
of negative affect (medium effect size in both subsamples), anxious
arousal (medium effect size in both subsamples), and externalizing
behaviour (medium and large effect sizes in the probable PTSD and
probable non-PTSD subsamples respectively). Additionally, PTSD’s
dysphoric arousal had a stronger relation with somatic depression
compared to PTSD’s anhedonia cluster in the probable non-PTSD sub-
sample (large effect size). There is some symptom overlap between the

Table 4
Fit indices for the factor-analytical models in a sample with no probable PTSD.

χ2 values
(df)

RMSEA
(90% CI)

CFI TLI SRMR BIC

PTSD DSM-5 Model 419.11
(164)*

.09
(.08–.10)

.88 .86 .06 9158.61

PTSD Dysphoria Model 370.72
(164)*

.08
(.07–.09)

.91 .89 .06 9110.22

PTSD DA Model 361.47
(160)*

.08
(.07–.09)

.91 .89 .06 9121.86

PTSD ANH Model 325.97
(155)*

.08
(.07–.09)

.92 .90 .05 9112.45

PTSD EB Model 324.27
(155)*

.08
(.07–.09)

.92 .90 .05 9110.75

PTSD Hybrid Model 285.79
(149)*

.07
(.06–.08)

.94 .92 .05 9103.60

PHQ-9 two-factor
Model

202.16
(26)*

.19
(.17–.22)

.74 .64 .11 3419.96

PTSD Nested Model
Comparisons

χ2 difference test values (df difference); p value

DSM-5 vs. DA 57.64 (4)*

DSM-5 vs. EB 94.84 (9)*

DSM-5 vs. ANH 93.14 (9)*

DSM-5 vs. Hybrid 133.32 (15)*

Dysphoria vs. DA 9.25 (4); p = .06

Dysphoria vs. ANH 44.75 (9)*

Dysphoria vs. EB 46.45 (9)*

Dysphoria vs. Hybrid 84.93(15)*

DA vs. EB 37.20 (5)*

DA vs. ANH 35.50 (5)*

DA vs. Hybrid 75.68 (11)*

ANH vs. Hybrid 40.18 (6)*

EB vs. Hybrid 38.48 (6)*

PTSD Non-nested
Model
Comparisons

BIC value difference

DSM-5 vs. Dysphoria 48.39
ANH vs. EB 1.7

Note. RMSEA=Root Mean Square Error of Approximation; CFI= Comparative
Fit Index; TLI=Tucker Lewis Index; SRMR=Standardized Root Mean Square
Residual; BIC=Bayesian Information Criterion; χ2 = chi-square;
DA=Dysphoric Arousal Model; EB=Externalizing Behavior Model;
ANH=Anhedonia Model; PHQ-9 is Patient Health Questionnaire-9.
* p < .001.

Table 5
Results of Wald test of parameter constraints in the probable PTSD sample.

Path r Path r Wald test (df); p valueCohen’s q

Somatic with NA 0.36* Somatic with Anh 0.60* 7.54 (1); p = .01.31

Somatic with NA 0.36* Somatic with EB 0.43* 0.46 (1); p= .50
Somatic with NA 0.36* Somatic with DA 0.68* 8.76 (1); p = .003.45

Somatic with NA 0.36* Somatic with AA 0.42* 0.41 (1); p= .52
Somatic with Anh 0.60* Somatic with EB 0.43* 2.59 (1); p= .11
Somatic with Anh 0.60* Somatic with DA 0.68* 0.94 (1); p= .33
Somatic with Anh 0.60* Somatic with AA 0.42* 3.57 (1); p= .06
Somatic with EB 0.43* Somatic with DA 0.68* 4.58 (1); p = .03.37

Somatic with EB 0.43* Somatic with AA 0.42* 0.01 (1); p= .92
Somatic with DA 0.68* Somatic with AA 0.42* 6.91 (1); p = .01.38

Non-somatic with NA 0.52* Non-somatic with Anh 0.60* 0.59 (1); p= .44
Non-somatic with NA 0.52* Non-somatic with EB 0.55* 0.07 (1); p= .79
Non-somatic with NA 0.52* Non-somatic with DA 0.50* 0.02 (1); p= .88
Non-somatic with NA 0.52* Non-somatic with AA 0.22 p=.02 5.58 (1); p = .02.36

Non-somatic with Anh 0.60* Non-somatic with EB 0.55* 0.20 (1); p = .65
Non-somatic with Anh 0.60* Non-somatic with DA 0.50* 1.51 (1); p = .22
Non-somatic with Anh 0.60* Non-somatic with AA 0.22 p=.02 12.42 (1); p < .001.47

Non-somatic with EB 0.55* Non-somatic with DA 0.50* 0.23 (1); p= .63
Non-somatic with EB 0.55* Non-somatic with AA 0.22 p=.02 8.58 (1); p = .003.40

Non-somatic with DA 0.50* Non-somatic with AA 0.22 p=.02 7.49 (1); p = .01.33

Note. NA=negative affect; Anh= anhedonia; EB= externalizing behaviors; DA=dysphoric arousal; AA= anxious arousal; bolded significant values indicate that
the wald tests results were significant with the Benjamini Hochberg test (p < .02).
* p < .001.

A.A. Contractor et al. Journal of Anxiety Disorders 59 (2018) 17–26

22



dysphoric arousal and somatic depression clusters (i.e., difficulty con-
centrating and sleeping). Thus, PTSD’s dysphoric arousal as a more
refined component of PTSD’s AAR cluster may capture the shared
variance and account for PTSD’s comorbidity with somatic depression
consistent with prior research (Biehn et al., 2013; Elhai, Biehn et al.,
2011; Hurlocker et al., 2018; Pietrzak et al., 2015).

Additionally, PTSD’s anhedonia, negative affect, dysphoric arousal,
and externalizing behaviors clusters each related to non-somatic de-
pression compared to PTSD’s anxious arousal cluster in the probable
PTSD subsample (all medium effect sizes). In the probable non-PTSD
subsample, PTSD’s anhedonia (small effect size), negative affect (small
effect size), and externalizing behaviors (medium effect size) clusters
each related to non-somatic depression compared to PTSD’s anxious
arousal cluster. Thus, mainly PTSD’s NACM/dysphoria-based (anhe-
donia and negative affect) and AAR symptoms (primarily externalizing
behaviors) may capture the shared variance and account for PTSD’s
comorbidity with non-somatic depression consistent with prior research
(Contractor, Durham et al., 2014; Contractor, Mehta et al., 2014; Elhai
et al., 2015; Hurlocker et al., 2018; Pietrzak et al., 2015; Silverstein,
Dieujuste, Kramer, Lee, & Weathers, 2017; Yang et al., 2017). In fact,
research on PTSD-depression typologies has indicated that subgroups of
individuals are characterized by parallel levels of PTSD-depression se-
verity possibly attributed to shared distress/negative affect across these
disorders (Armour, Contractor et al., 2015; Contractor et al., 2015).
Further, PTSD’s externalizing behavior cluster (irritability/aggression
and reckless behaviors) also related more to non-somatic depression
compared to other PTSD clusters consistent with evidence linking ag-
gression (Biaggio & Godwin, 1987; Koh, Kim, Kim, & Park, 2005) and
reckless behaviors (Contractor, Weiss, Dranger, Ruggero, & Armour,
2017) to depression. Potentially, engaging in reckless behaviors may
help trauma-exposed individuals to cope with PTSD-related dysphoria/
negative affect (emotional dysregulation viewpoint; Baker, Piper,
McCarthy, Majeskie, & Fiore, 2004; Simpson, Stappenbeck, Luterek,
Lehavot, & Kaysen, 2014), which may explain the findings of the cur-
rent study.

Additionally, study results provide empirical support for the su-
perior fit of PTSD’s Hybrid Model compared to other PTSD factor-
analytical models consistent with past research (Armour, Contractor,
Shea, Elhai, & Pietrzak, 2016; Armour, Mullerova et al., 2016; Cao,
Wang, Cao, Zhang, & Elhai, 2017). Our results are especially relevant in
the context of the on-going discussion of the Hybrid Model’s clinical

applicability and feasibility (Armour, Mullerova et al., 2016) and
questions regarding this model’s limited construct validity (Silverstein
et al., 2017). Our results provide support for the construct validity of
some of the Hybrid Model clusters. Specifically, most NACM clusters
shared similar relations with non-somatic depression, which raises the
question of differentiation of the anhedonia and negative affect clusters
(Silverstein et al., 2017) when considering PTSD’s relation to depres-
sion. Additionally, dysphoric arousal had prominent discriminant va-
lidity, mainly in its relation with somatic depression. Anxious arousal
also had prominent discriminant validity, mainly in its relation with
non-somatic depression. Thus, we need more research to examine the
convergent and discriminant validity of the Hybrid Model clusters
(Silverstein et al., 2017), especially given the fact that more complex
models often fit better than simpler models without necessarily being
the most optimal and/or meaningful model (Brown, 2015). The simpler
DA Model in fact may provide a more meaningful representation of
PTSD’s factor structure, which was also the model with strongest em-
pirical support for DSM-IV PTSD symptoms (Armour, Mullerova et al.,
2016; Contractor et al., 2013).

In terms of clinical and theoretical implications, our results first
indicate that PTSD’s dysphoric arousal symptoms may primarily ac-
count for PTSD’s comorbidity (sharing non-specific distress) with so-
matic depression, whereas PTSD’s NACM/dysphoria and AAR symp-
toms may primarily account for PTSD’s comorbidity with non-somatic
depression. In other words, mechanisms of PTSD’s comorbidity with
depression may involve PTSD's NACM/dysphoria and AAR symptoms
(excluding hypervigilance and startle responses). Indeed, prior studies
have indicated that DSM-IV PTSD numbing and arousal symptoms have
an equal (and the strongest) relation with depression symptoms
(Gootzeit & Markon, 2011). Within a network theory framework (Afzali
et al., 2017; Jones, Mair, Riemann, Mugno, & McNally, 2018), it might
be speculated that NACM and AAR (excluding anxious arousal) symp-
toms may represent the bridge or shared symptoms through which the
other PTSD and depression factors/symptoms become activated, setting
in motion a cascade of symptomatology.

Second, our findings are relevant in light of the debate regarding
PTSD’s specific and non-specific (shared negative affect with distress-
based disorders) clusters, especially given that the DSM-5 has added
dysphoria-based symptoms to PTSD’s diagnostic criteria. The afore-
mentioned results may provide evidence for the non-specificity of
NACM and AAR (excluding anxious arousal) symptoms. Our results

Table 6
Results of Wald test of parameter constraints in the probable non-PTSD sample.

Path r Path r Wald test (df); p valueCohen’s q

Somatic with NA 0.51* Somatic with Anh 0.49* 0.17 (1); p= .68
Somatic with NA 0.51* Somatic with EB 0.49* 0.13 (1); p= .72
Somatic with NA 0.51* Somatic with DA 0.77* 15.67 (1); p < .001.46

Somatic with NA 0.51* Somatic with AA 0.45* 0.78 (1); p= .38
Somatic with Anh 0.49* Somatic with EB 0.49* 0.001 (1); p= .98
Somatic with Anh 0.49* Somatic with DA 0.77* 24.12 (1); p < .001.69

Somatic with Anh 0.49* Somatic with AA 0.45* 0.32 (1); p= .57
Somatic with EB 0.49* Somatic with DA 0.77* 14.81 (1); p < .001.69

Somatic with EB 0.49* Somatic with AA 0.45* 0.23 (1); p= .63
Somatic with DA 0.77* Somatic with AA 0.45* 22.21 (1); p < .001.54

Non-somatic with NA 0.67* Non-somatic with Anh 0.65* 0.17 (1); p= .68
Non-somatic with NA 0.67* Non-somatic with EB 0.71* 0.38 (1); p= .54
Non-somatic with NA 0.67* Non-somatic with DA 0.59* 1.74 (1); p= .19
Non-somatic with NA 0.67* Non-somatic with AA 0.47* 11.21 (1); p < .001.30

Non-somatic with Anh 0.65* Non-somatic with EB 0.71* 1.07 (1); p= .30
Non-somatic with Anh 0.65* Non-somatic with DA 0.59* 1.33 (1); p= .25
Non-somatic with Anh 0.65* Non-somatic with AA 0.47* 9.97 (1); p = .002.27

Non-somatic with EB 0.71* Non-somatic with DA 0.59* 3.03 (1); p= .08
Non-somatic with EB 0.71* Non-somatic with AA 0.47* 12.52 (1); p < .001.38

Non-somatic with DA 0.59* Non-somatic with AA 0.47* 3.46 (1); p= .06

Note. NA=negative affect; Anh= anhedonia; EB= externalizing behaviors; DA=dysphoric arousal; AA= anxious arousal; bolded significant values indicate that
the wald tests results were significant with the Benjamini Hochberg test (p < .02).
* p < .001.
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may support the more parsimonious ICD-11 proposed revisions (Kuester
et al., 2017) to exclude non-specific PTSD symptoms (Spitzer et al.,
2007). Overall, our results emphasize the consideration of PTSD’s
(Galatzer-Levy & Bryant, 2013; Young, Lareau, & Pierre, 2014) and
depression's (Fried, 2017) symptom heterogeneity in research and
clinical practice.

Third, our study findings extend prior research (Biehn et al., 2013;
Contractor, Durham et al., 2014; Contractor, Mehta et al., 2014; Elhai
et al., 2015; Pietrzak et al., 2015; Yang et al., 2017) by indicating that
PTSD diagnostic status may influence the nature and strength of PTSD-
depression cluster-level relations to a certain extent. To elaborate, in
both subsamples, the dysphoric arousal cluster strongly related to so-
matic depression compared to PTSD’s negative affect and anxious
arousal clusters with the same medium effect sizes; however, its rela-
tion compared to PTSD’s anhedonia and externalizing behavior clusters
had a large effect size in the probable non-PTSD subsample. Thus,
PTSD’s dysphoric arousal had more discriminant validity (was more
distinct) in its relation with somatic depression among trauma-exposed
individuals with sub-threshold levels of PTSD severity (probable non-
PTSD). Further, in both subsamples, PTSD’s externalizing behavior
cluster strongly related to non-somatic depression compared to PTSD’s
anxious arousal cluster with a medium effect size. However, while
PTSD’s negative affect and anhedonia clusters each strongly related to
non-somatic depression compared with PTSD’s anxious arousal cluster
in both subsamples, the effect sizes were larger in the probable PTSD
sample. Lastly, PTSD’s dysphoric arousal strongly related to non-so-
matic depression compared to PTSD’s anxious arousal cluster only in
the probable PTSD subsample. Thus, the number of PTSD clusters and
the strength of their relations to non-somatic depression was greater
among trauma-exposed individuals with probable PTSD. Such results
support the consideration that PTSD's diagnostic status may influence
the PTSD-depression cluster-level relations. Future research needs to
examine other variables that may explain conflicting findings in the
literature regarding the specificity and non-specificity of PTSD’s clus-
ters in relation to depression (Elklit, Armour, & Shevlin, 2010; Marshall
et al., 2010; Miller, 2010; Simms et al., 2002).

Lastly, clinicians may benefit from assessing and targeting somatic
and non-somatic depression among trauma-exposed clients presenting
with higher dysphoric arousal and NACM/AAR cluster severity re-
spectively. For PTSD interventions, our results support the importance
of treating NACM/dysphoria and AAR (excluding anxious arousal)
symptoms for individuals presenting with co-occurring depression se-
verity. Such findings are relevant to transdiagnostic (Barlow et al.,
2010) and multicomponent (Beidel, Frueh, Uhde, Wong, & Mentrikoski,
2011) treatments that target common and different aspects of the dis-
orders respectively.

Our study results need to be considered in light of some limitations.
First, although there is sufficient evidence to support the validity of
MTurk-obtained data (Buhrmester et al., 2011; Shapiro et al., 2013),
our results may not generalize to more diverse (e.g., international
samples) and clinical samples (e.g., veterans). Additionally, self-report
measures entail possible response biases and social desirability effects,
thus the use of multi-method assessments are needed to cross-validate
study findings. Further, we were unable to model the PHQ-9 symptom
clusters as pure latent constructs (Kline, 2011); using a larger sample
may help circumvent these problems.

In conclusion, study results indicate that PTSD’s dysphoric arousal
symptoms mainly account for PTSD’s shared variance with somatic
depression, while PTSD's NACM/dysphoria and AAR symptoms (ex-
cluding anxious arousal) mainly account for PTSD’s shared variance
with non-somatic depression. These results may provide support for a
more parsimonious model of PTSD’s factor structure mainly aligned
with the proposed ICD-11 criteria. Additionally, our results emphasize
the use of statistically sophisticated models, which consider a disorder’s
heterogeneity, to refine assessment and treatment targets/practices.
Theoretically, study results emphasize considering refined and nuanced

PTSD and depression clusters in the quadripartite model con-
ceptualization (Watson, 2005,2009). Mainly, the consideration of re-
fined symptom clusters may elucidate mechanisms underlying PTSD’s
comorbidity with other disorders, which is highly normative across
trauma-exposed samples (Breslau, 2002; Kessler, Sonnega, Bromet,
Hughes, & Nelson, 1995).
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