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A B S T R A C T

Background: Posttraumatic stress disorder (PTSD) and major depressive disorder (MDD) are highly comorbid
and exhibit strong correlations with each other at both the symptom level and latent factor level. Various
theories have attempted to explain this relationship. Results have been inconsistent regarding whether PTSD's
negative alterations in cognition and mood factor (NACM) is significantly more related to depression, in
contrast to other factors of PTSD.
Methods: Confirmatory factor analysis was used to attempt to address the relationships between PTSD and
MDD in a large sample of trauma-exposed combat veterans from the Ohio National Guard as part of a larger
longitudinal study.
Results: Confirmatory factor analysis was used to test a bifactor model of PTSD symptoms, testing relations
between PTSD's factors and a latent depressive factor. After partitioning out the common variance into the
bifactor, we found that in contrast to other PTSD factors, PTSD's NACM factor was not significantly more
related to depression. Instead, only the general bifactor predicted depressive symptoms.
Limitations: The limitations of the present study include the following: the specific measures of PTSD and
MDD used were based on self-report, and the sample consisted of non-clinical, non-treatment seeking veterans.
Conclusions: The present study suggests that the high rate of comorbidity between posttraumatic stress
disorder (PTSD) and major depressive disorder is more related to underlying general distress or negative
affectivity than the symptom categories of the PTSD diagnostic criteria.

1. Introduction

Research has shown that posttraumatic stress disorder (PTSD) and
major depressive disorder (MDD) are highly comorbid.
Epidemiological studies have found that among adults with PTSD,
48–55% have co-occurring MDD (Elhai et al., 2008; Kessler et al.,
2005, 1995; Rytwinski et al., 2013). Furthermore, 62% of adolescents
with PTSD also met criteria for a major depressive episode (Kilpatrick
et al., 2003). The high rates of co-occurrence, and the consistency of

these findings, suggest a need for a better understanding of the
relationship between PTSD and MDD.

Previous research has suggested several potential reasons for the
high comorbidity rates between PTSD and MDD. First, PTSD and MDD
comorbidity could be examined at the symptom-level because they
share multiple overlapping symptoms. However, rates of PTSD-MDD
comorbidity, using DSM-IV criteria, did not change significantly even
after the overlapping symptoms are accounted for (Elhai et al., 2008;
Franklin and Zimmerman, 2001). In DSM-5, the following PTSD
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symptoms are all relevant to or could be confounded by the presence of
MDD (American Psychiatric Association, 2013): negative beliefs or
expectations related to oneself, others, or the world (D2), persistent
negative emotional states, such as anger, guilt, or shame (D4),
diminished interest or participation in activities (D5), inability to
experience positive emotions (D6), concentration difficulties (E5),
and sleep disturbance (E6). Symptoms D2 and D4 are new to the
PTSD diagnosis in DSM-5. The high rates of co-occurrence between
PTSD and MDD could increase in the future due to the addition of
these two new symptoms with depressive-based content within PTSD –
item content that involves general dysphoria more so than content
specific to PTSD.

At the latent-level of analysis, it has been shown that PTSD and
MDD have a consistent and robust relationship. Previous research has
established that PTSD and MDD have stable factor structures, but
these differ by sample and measure. PTSD is commonly analyzed as a
four- factor construct (Armour et al., 2016). For example, DSM-5 is
based on the emotional numbing model of King et al. (1998), and is
composed of intrusion, avoidance, negative alterations in cognition and
mood (NACM), and alterations in arousal and reactivity (AAR) factors.
In contrast, the four-factor dysphoria model, consisting of intrusion,
avoidance, dysphoria, and hyperarousal factors, has been found to
provide good model fit as well (Simms et al., 2002). The DSM-5 model
and the dysphoria model differ in their classification of the symptoms
of irritability/anger (E1), difficulty concentrating (E5), and sleep
disturbance (E6). In DSM-5, these three symptoms are listed under
the AAR factor, whereas in the dysphoria model they are considered to
be part of the dysphoria factor. Additionally, other researchers have
found that the five-factor dysphoric arousal model of PTSD fits the data
best by dividing PTSD into intrusion, avoidance, numbing, dysphoric
arousal, and anxious arousal factors (Elhai et al., 2011). Recently, other
researchers have proposed that six- and seven-factor models of PTSD
are significantly better representations of the construct (Armour et al.,
2015b; Liu et al., 2014; Tsai et al., 2015). All these various factor
models indicate that PTSD is a heterogeneous construct, which makes
it more difficult to study empirically and understand clinically.

PTSD has a cluster of symptoms, commonly referred to as
emotional numbing (King et al., 1998) or dysphoria (Simms et al.,
2002), comprised of symptoms related to other anxiety and mood
disorders. In some studies, the relationship between PTSD-MDD has
been found to be driven significantly more by the non-specific nature of
PTSD's numbing/dysphoria factor than the other three factors of PTSD
(Armour et al., 2011; Boelen et al., 2008; Elklit et al., 2010; Grant et al.,
2008; Palmieri et al., 2007; Simms et al., 2002). However, other studies
have found that PTSD's numbing/dysphoria factor is no more related
to depression than other factors of PTSD (Charak et al., 2014;
Contractor et al., 2014; Marshall et al., 2010; Miller et al., 2010).
Therefore, the non-specific nature of dysphoria or emotional numbing
in PTSD is inconsistently found, and leaves a gap in our understanding
of the relationship between PTSD and MDD and their comorbidity.

Increasingly, researchers are using statistical techniques to examine
comorbidity in a more sophisticated fashion. One of these statistical
modeling techniques is bifactor modeling (Holzinger and Swineford,
1937). Bifactor modeling allows for a partitioning out of a construct's
specific variance from its shared/generalized variance. In the context of
diagnostic comorbidity, the shared variance would be a latent factor of
generalized distress that is transdiagnostic, whereas the domain-
specific variance represents the variance attributable to the specific
diagnosis or diagnostic criteria. The generalized variance is typically
referred to as “p,” or the general psychopathology factor (Kim and
Eaton, 2015; Sharp et al., 2015).

Previous mental health research studies using bifactor modeling
have found support for a higher order factor of psychopathology. Adult
personality disorder psychopathology has been found to fit a bifactor
model (Sharp et al., 2015; Wolf et al., 2011). Including a general
bifactor into a model of anxiety and depression significantly improved

the fit in undergraduate students, community adults, and inpatient
samples (Simms et al., 2008). In a longitudinal epidemiological study,
including a bifactor significantly improved the fit above and beyond a
three-factor internalizing-externalizing disorder hierarchy, in which
internalizing subsumed fear and distress factors (Lahey et al., 2012).
Also in that study, the general psychopathology bifactor predicted
pathology over time, above and beyond the variance accounted for by
the fear, distress, and externalizing factors. Bifactor models of psycho-
pathology have also been supported in samples of children and
adolescents. A general bifactor model of psychopathology significantly
better accounted for the relationships between items compared to an
internalizing-externalizing model, and negative emotionality was more
correlated with the bifactor than either internalizing or externalizing
factors (Tackett et al., 2013).

Few studies have examined a bifactor model of psychopathology
while including PTSD. Brodbeck et al. (2014) found support for a
bifactor model using structured diagnostic interview diagnoses in a
large outpatient sample. In this sample, mood disorders, PTSD, and
personality disorders were characterized by significantly higher levels
of general distress compared to fear-based disorders, somatic disor-
ders, sexual dysfunctions, and eating disorders. However, the authors
examined these relationships using diagnoses (coded as present/
absent) instead of examining relationships at the symptom level.

The present study addresses the gap in the literature regarding our
understanding of how PTSD and MDD are related. PTSD and MDD's
high rates of comorbidity have been examined using symptom-level
and latent-level analyses, but these have resulted in increasingly mixed
findings. This study aims to address the discrepancy regarding the
potential factors underlying the relationship between PTSD and MDD
in a large sample of trauma-exposed military veterans using a different
method of analysis. No previous study that we are aware of has
examined PTSD and MDD at the symptom level specifically using
bifactor modeling. Further, many of the previous studies examining
comorbidity between mental illness diagnoses using bifactor modeling
have not included PTSD in their models (Clark and Watson, 2006; Kim
and Eaton, 2015; Tackett et al., 2013), which leaves a large gap in the
literature because PTSD is highly comorbid with other disorders
(Kessler et al., 1995). In addition, with the changed criteria for PTSD
in DSM-5, relationships between PTSD and MDD could be altered
because DSM-5 introduced new PTSD symptoms that are depression
related. Therefore, examining this relationship using a different,
unique statistical method in a large veteran sample will improve the
current empirical knowledge on PTSD/MDD comorbidity.

Considering the mixed findings regarding the relationship between
depression and PTSD's dysphoria factor or numbing factor (now called
“negative alterations in mood and cognition” in DSM-5), the aim of the
present study attempts to determine if this factor of PTSD is more
related to depression when compared to a general p bifactor derived
from the PTSD symptoms. We expected that a confirmatory factor
analysis (CFA) of DSM-5's four-factor PTSD model would fit. Because
of the inconsistency found in previous empirical research, we could not
confidently predict whether in a confirmatory factor analysis (CFA)
model, PTSD's negative alternations in mood and cognition would be
most related to depression. However, we expected that when adding a
general bifactor, the bifactor would be the factor most related to
depression.

2. Method

2.1. Participants and procedure

This study was part of a larger prospective study on the mental
health of Ohio National Guard (ONG) members. The original sample
consisted of 2616 participants, and data were collected using compu-
ter-assisted telephone interviewing. The present study only used data
from Wave 4, which was collected between 2011 and 2012. Due to
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study attrition, 1431 participants were included in Wave 4, and
analyses included 683 participants because they were restricted to
those participants endorsing deployment-related traumas. The most
commonly reported worst traumas, which were referenced when rating
PTSD symptoms, were receiving incoming fire (n=151, 22.5%), com-
bat/warzone exposure (n=47, 7.0%), and unexpected death of a close
associate (n=47, 5.2%). Further, 11 participants were excluded for
missing more than 30% of items on either the PTSD measure or
depression measure; therefore, the final sample consisted of 672
participants.

2.2. Instrumentation

2.2.1. PTSD Checklist for DSM-5 (PCL-5)
The PCL-5 (Weathers et al., 2013) is a self-report measure

examining PTSD symptom severity, with each of the 20 items anchored
to a specific traumatic event. The items are designed to map onto the
DSM-5 diagnostic criteria for PTSD. Each item is rated based on
symptoms over the previous month on a five-point Likert-type scale
(0=“Not at all” to 4=“Extremely”). The PCL-5 has demonstrated
excellent internal consistency, in the range of α=.91–.95, and test-
retest reliability, r=.82 over a one-week interval (Wortmann et al.,
2016). It has also demonstrated good convergent validity with other
measures of PTSD, including the previous PCL for DSM-IV and
Posttraumatic Distress Scale (PDS), rs=.85–.90 (Blevins et al., 2015,
2012). Cronbach's alpha=.969 for the current sample.

2.2.2. Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 (Kroenke et al., 2001) is a self-report measure of

depressive symptoms from the larger PRIME-MD diagnostic measure.
Depressive symptoms are designed to map onto the DSM-5 diagnostic
criteria for major depressive disorder. For this study, depressive
symptoms were rated in severity over the previous month to be
consistent with the PTSD time interval. Each of the nine items is rated
on a four-point Likert-type scale (0=“Not at all” to 3=“Nearly every
day”). The PHQ-9 has been found to have good internal consistency
(α=.86–.89), test-retest reliability (r=.84), sensitivity (.77–.88), speci-
ficity (.88–.94), and construct validity, relative to a thorough diagnostic
interview (Kroenke et al., 2010, 2001; Manea et al., 2015). In this wave
of data collection, symptoms were rated using a “yes” or “no” format,
and a “yes” response was considered a positive endorsement of the
symptom. Cronbach's alpha for the PHQ-9 in the present sample was
.899.

2.3. Data analyses

Analyses were conducted using Mplus 7 software. For individuals
with less than 30% of items missing, missing data were estimated with
maximum likelihood (ML) procedures, using a pairwise present
approach. Prior to the main analyses, factor correlations between
PTSD and depression were examined and reported in Table 1. Five
confirmatory factor analyses (CFA) were examined. First, a CFA

consisting of only the four factors of DSM-5 PTSD was conducted
(Model 1). The DSM-5 model of PTSD was used instead of the
dysphoria model in order to maximize clinical generalizability.2

Model 1 did not include a general bifactor. Second, a depression-only
CFA was examined, with the nine depression items loading onto a
single factor (Model 2). Next, a CFA specifying the four factors of DSM-
5 PTSD each predicting depression was computed (Model 3).
Regression values for the four PTSD factors’ direct effects on a latent
depression factor were determined. Then, a PTSD-only bifactor model
was computed, with each item of PTSD loading onto one of the four
factors as well as a general bifactor (Model 4). Finally, the same PTSD
bifactor model was computed, and then the PTSD individual factors
and bifactor were specified to predict a single depression factor (Model
5). This step allowed us to examine if the relationship between PTSD
and depression was accounted for by NACM or general distress.
Correlations between PTSD factors and the general bifactor were fixed
to zero and factor variances were fixed to one. Because the PCL-5 and
PHQ-9 have five or fewer responses options, they were treated as
ordinal data. Therefore, we used a polychoric covariance matrix, robust
weighted least squares estimation with a mean- and variance-adjusted
chi-square (WLSMV), and probit regression coefficients. In line with
Hu and Bentler (1999) cut off criteria, a well-fitting model would have
Comparative Fit Index (CFI) and Tucker Lewis Index (TLI) values
> .95 and root mean square error of approximation (RMSEA) value
< .06. Standardized model estimates were interpreted.

3. Results

The mean PCL score was 28.60 (SD=14.19), and 62 (9.2%) met
criteria for probable PTSD, which we adapted for DSM-5 from a DSM-
IV algorithm by Cook et al. (2003). Using a DSM-5 diagnostic
algorithm (in which the participant responded “yes” to at least five of
the nine PHQ-9 items), 96 participants (14.3%) met criteria for a
probably major depressive episode (MDE) diagnosis.

For the main analyses, five separate CFAs were conducted to
examine the relationship between PTSD factors as they predict a single
depression factor, with and without accounting for general distress
(specified as a bifactor). The first CFA consisted of the measurement
model of the four factors of DSM-5 PTSD (Model 1), and this model
demonstrated excellent model fit robust χ2 (164, N =672)=433.622, p
< .0001, CFI=.994, TLI=.993, RMSEA=.049 (90% CI=.044−.055).
Next, the depression-only CFA (Model 2) demonstrated excellent
model fit, robust χ2 (27, N=672) =39.274, p=.060, CFI=.999,
TLI=.999, RMSEA=.026 (90% CI=.000−.043).

Next, Model 3 specified the four-factors of DSM-5 PTSD to predict a
single depression factor. This model demonstrated excellent model fit,
robust χ2 (367, N=672) =698.69, p < .0001, CFI=.993, TLI=.993,
RMSEA=.037 (90% CI=.033−.041). Regression values are presented
in Table 3. Then, Model 4 used the general bifactor to predict the 20
items of PTSD and also demonstrated excellent fit, χ2 (144, N=672)
=255.10, p < .0001, CFI=.997, TLI=.997, RMSEA=.034 (90%
CI=.027−.041). Finally, the 20 items of PTSD were reanalyzed to
specify the four factors as well as a general bifactor, and each of the
four factors and the general bifactor were all specified to predict
depression (Model 5, see Fig. 1). This CFA also had excellent fit χ2

(346, N=672) =527.085, p < .0001, CFI=.996, TLI=.996, RMSEA=.028
(90% CI=.023−.033). Factor loadings and factor correlations are
presented in Table 2. When examining which factor(s) best predicted
depression, it was found that only the bifactor significantly predicted
depression in this model (B=0.847, SE=0.024, p < .001). Regression
results are presented in Table 3.

Table 1
Bivariate factor correlations between PTSD and MDD without bifactor specified in
model.

IN AV NACM AAR MDD

IN –
AV .937 –
NACM .907 .930 –
AAR .927 .890 .943 –
MDD .695 .705 .810 .778 –

Note. PTSD=Posttraumatic stress disorder; MDD=Major depressive disorder;
IN=Intrusion; AV=Avoidance; NACM=Negative alterations in cognition and mood;
AAR=Alterations in arousal and reactivity.

2 The dysphoria model of PTSD was also examined in a bifactor model; however, this
model would not converge. Non-convergence is not uncommon and is more common
when running bifactor solutions. Morgan et al. (2015) also found that non-convergence
was not dependent on sample size.
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4. Discussion

The present study attempted to address the inconsistency in the
literature related to the comorbid relationship between PTSD and
depression. By using a bifactor model of PTSD, where the 20 items of
PTSD were specified to load onto the four factors of PTSD as well as a
general p factor of distress, we were able to examine if the specific

factors of PTSD or general distress were more related to PTSD-MDD
comorbidity. Based on our results we found that general distress, not
PTSD's numbing factor (NACM), significantly predicted depression in
our sample. Therefore, based on our findings, general distress, rather
than a single PTSD factor, may drive the high comorbidity between
these two disorders.

Previous research has been inconsistent regarding whether PTSD's
numbing/dysphoria factor is significantly more related to depression
than the other factors of PTSD. The present findings support other
studies where PTSD's proposed non-specific factor is no more related
to depression than PTSD's intrusion, avoidance, or arousal factors
(Charak et al., 2014; Contractor et al., 2014; Marshall et al., 2010). This
suggests that the shared variance between PTSD and MDD is attribu-
table to general distress, which is consistent with hierarchical models of
psychopathology where PTSD and MDD load onto the same factor
(Brown and Barlow, 2009; Slade and Watson, 2006; Watson, 2005).

In the present study, when the four factors of PTSD (without a
bifactor present in the model) are used to predict depression, the
NACM factor of PTSD significantly predicts depressive symptoms,
whereas the intrusions, avoidance, and arousal do not. However, once
the shared variance of general distress was accounted for in the PTSD
items, the PTSD factors related to intrusion, avoidance, cognition and
mood changes, and arousal no longer significantly predicted the
depression factor. This indicates that the NACM factor does not
necessarily represent the non-specific variance of PTSD, and instead
non-specific distress underlies all PTSD as a whole, not its component
parts. Further, this non-specific distress is likely the contributing factor
linking PTSD and MDD diagnoses. At the clinical level, this suggests
that the high comorbidity between these two diagnoses is associated
with general distress. Following a potentially traumatic event, the same
distress could manifest as possibly different diagnoses, major depres-
sion or PTSD. Therefore, it is important for clinicians to consider
various diagnostic possibilities when working with trauma-exposed
individuals. Higher levels of generalized distress could result in more
severe functional impairment or different trajectories of recovery.
Previous studies have found that comorbid PTSD and MDD is
associated with greater functional impairment and higher rates of
alcohol misuse (Armour et al., 2015a; Thomas et al., 2010).
Transdiagnostic treatments targeting generalized distress or negative
affect could be a beneficial avenue for symptom reduction based on the
present results.

In contrast to previous studies where mental disorders were used to
determine the hierarchical structure of their relationships, the present
study instead used the individual PTSD items to load onto the general
bifactor. By using all the PTSD items instead of dichotomous diagnostic
status (present/absent), the analyses maintained higher power to help
reduce type II error.

Fig. 1. PTSD bifactor and DSM-5 four factors predicting latent depression factor. Note.
IN=Intrusion; AV=Avoidance; NACM=Negative alterations in mood and cognition;
AAR=Alterations in arousal and reactivity; p=Bifactor; Each numbered item indicates
a PTSD symptom item.

Table 2
Standardized factor loadings and factor correlations for PTSD-MDD bifactor model.

Item IN AV NACM AAR Bifactor

1. Intrusive thoughts 0.434 0.807
2. Nightmares 0.465 0.800
3. Reliving trauma 0.437 0.806
4. Emotional cue reactivity 0.453 0.824
5. Physiological cue reactivity 0.438 0.808
6. Avoidance of thoughts 0.436 0.814
7. Avoidance of external reminders 0.421 0.837
8. Trauma-related amnesia 0.301 0.640
9. Negative beliefs 0.096 0.906
10. Distorted blame 0.338 0.751
11. Persistent negative emotional

state
0.321 0.881

12. Lack of interest 0.124 0.928
13. Feeling detached 0.190 0.930
14. Inability to experience positive

emotions
0.127 0.932

15. Irritability/anger 0.215 0.883
16. Recklessness −0.044 0.813
17. Hypervigilance 0.470 0.832
18. Easily startled 0.488 0.825
19. Difficulty concentrating 0.127 0.938
20. Difficulty sleeping 0.275 0.875
IN –
AV 0.716 –
NACM 0.493 0.628 –
AAR 0.655 0.387 0.248 –

Note. PTSD=Posttraumatic stress disorder; MDD=Major depressive disorder;
IN=Intrusion; AV=Avoidance; NACM=Negative alterations in cognition and mood;
AAR=Alterations in arousal and reactivity; Factor correlations adjusted for presence of
bifactor and depression.

Table 3
PTSD factors and general bifactor predicting depression.

B S.E. 90% CI β p

Regression results without a specified bifactor (Model 3)
IN −0.215 0.211 −1.37 to −0.67 −1.020 0.308
AV −0.244 0.243 −1.41 to −0.60 −1.005 0.315
NACM 0.953 0.230 3.77 to 4.53 4.148 < .001
AAR 0.295 0.198 1.16 to 1.81 1.486 0.137
Regression results including bifactor (Model 5)
IN −0.025 0.108 −0.20 to 0.15 −0.232 0.816
AV −0.044 0.111 −0.23 to 0.14 −0.396 0.692
NACM −0.047 0.097 −0.21 to 0.11 −0.489 0.625
AAR −0.028 0.074 −0.15 to 0.09 −0.385 0.700
Bifactor 0.847 0.024 0.81 to 0.89 35.863 < .001

Note. IN=Intrusions; AV=Avoidance; NACM=Negative alterations in cognition and
mood; AAR=Alterations in arousal and reactivity.
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4.1. Limitations

Our study also has some limitations that should be noted. The
instruments used to measure PTSD and MDD were based on self-
report, which could be influenced by response bias. The estimates of
probable PTSD and MDD were established using cut-off scores on the
self-report measures, instead of clinical diagnostic interviews. The
sample was not composed of clinical patients or treatment-seeking
individuals, but instead consisted of trauma-exposed veterans. Thus,
the findings may not generalize to other samples with more clinically
significant symptomatology. Further, these results are restricted to
individuals rating combat traumas. Participants could have experi-
enced multiple traumatic events and distinguishing between symptoms
resulting from a single, index trauma versus another trauma could have
been difficult for participants. These findings only considered the
relationship between PTSD and MDD, and did not include other
distress disorders, such as generalized anxiety disorder or persistent
depressive disorder (Watson, 2005).

4.2. Strengths and future directions

However, the current sample was relatively large, consisted entirely
of combat veterans, and addressed the issue of PTSD-MDD comorbid-
ity in a novel way. Further, the measures and criteria used in this study
are representative of DSM-5 diagnoses, and with the continued
changes to PTSD's criteria, additional research continuing to explore
these diagnostic issues is needed using the new system. Future research
is required to replicate the present findings. Only one model of PTSD's
conceptualization was currently tested, so investigating the other
empirical models of PTSD (i.e., Armour et al., 2015b; Elhai et al.,
2011; Liu et al., 2014; Simms et al., 2002; Tsai et al., 2015) should be
examined. In addition, it would be beneficial to include other disorders
of generalized distress to investigate if a general bifactor best repre-
sents the relationship between the other distress disorders beyond just
PTSD and MDD. It could also be beneficial to replicate findings using
longitudinal data in order to examine if this relationship between
variables is consistent across time or changes individuals’ quality of
life.

References

American Psychiatric Association, 2013. Diagnostic and Statistical Manual of Mental
Disorders 5th ed.. American Psychiatric Publishing, Arlington, VA.

Armour, C., Mullerova, J., Elhai, J.D., 2016. A systematic literature review of PTSD's
latent structure in the diagnostic and statistical Manual of Mental Disorders: DSM-
IV to DSM-5. Clin. Psychol. Rev. 44, 60–74.

Armour, C., McBride, O., Shevlin, M., Adamson, G., 2011. Testing the robustness of the
dysphoria factor of the Simms et al. (2002) model of posttraumatic stress disorder.
Psychol. Trauma: Theory Res. Pract. Policy 3, 139–147.

Armour, C., Contractor, A., Elhai, J.D., Stringer, M., Lyle, G., Forbes, D., Richardson,
J.D., 2015a. Identifying latent profiles of posttraumatic stress and major depression
symptoms in Canadian veterans: exploring differences across profiles in health
related functioning. Psychiatry Res. 228, 1–7.

Armour, C., Tsai, J., Durham, T.A., Charak, R., Biehn, T.L., Elhai, J.D., Pietrzak, R.H.,
2015b. Dimensional structure of DSM-5 posttraumatic stress symptoms: support for
a hybrid anhedonia and externalizing behaviors model. J. Psychiatr. Res. 61,
106–113.

Blevins, C.A., Weathers, F.W., Witte, T.K., Davis, M.T., 2012. The Posttraumatic Stress
Disorder Checklist for DSM-5 (PCL-5): Preliminary Psychometric Analysis in
Trauma-exposed College Students. International Society for Traumatic Stress
Studies, Los Angeles, CA.

Blevins, C.A., Weathers, F.W., Davis, M.T., Witte, T.K., Domino, J.L., 2015. The
Posttraumatic Stress Disorder checklist for DSM-5 (PCL-5): Development and initial
psychometric evaluation. J. Traum. Stress 28, 489–498.

Boelen, P.A., van den Hout, M.A., van den Bout, J., 2008. The factor structure of
posttraumatic stress disorder symptoms among bereaved individuals: a confirmatory
factor analysis study. J. Anxiety Disord. 22, 1377–1383.

Brodbeck, J., Stulz, N., Itten, S., Regli, D., Znoj, H., Caspar, F., 2014. The structure of
psychopathological symptoms and the associations with DSM-diagnoses in
treatment seeking individuals. Compr. Psychiatry 55, 714–726.

Brown, T.A., Barlow, D.H., 2009. A proposal for a dimensional classification system
based on the shared features of the DSM-IV anxiety and mood disorders:
implications for assessment and treatment. Psychol. Assess. 21, 256–271.

Charak, R., Armour, C., Elklit, A., Koot, H.M., Elhai, J.D., 2014. Assessing the latent
factor association between the dysphoria model of PTSD and positive and negative
affect in trauma victims from India. Psychol. Inj. Law 7, 122–130.

Clark, L.A., Watson, D., 2006. Distress and fear disorders: an alternative empirically
based taxonomy of the "mood" and "anxiety" disorders. Br. J. Psychiatry: J. Ment.
Sci. 189, 481–483.

Contractor, A.A., Durham, T.A., Brennan, J.A., Armour, C., Wutrick, H.R., Frueh, B.C.,
Elhai, J.D., 2014. DSM-5 PTSD's symptom dimensions and relations with major
depression's symptom dimensions in a primary care sample. Psychiatry Res. 215,
146–153.

Cook, J.M., Thompson, R., Coyne, J.C., Sheikh, J.I., 2003. Algorithm versus cut-point
derived PTSD in ex-prisoners of war. J. Psychopathol. Behav. Assess. 25, 267–271.

Elhai, J.D., Grubaugh, A.L., Kashdan, T.B., Frueh, B.C., 2008. Empirical examination of a
proposed refinement to DSM-IV posttraumatic stress disorder symptom criteria
using the National Comorbidity Survey Replication data. J. Clin. Psychiatry 69,
597–602.

Elhai, J.D., Biehn, T.L., Armour, C., Klopper, J.J., Frueh, B.C., Palmieri, P.A., 2011.
Evidence for a unique PTSD construct represented by PTSD's D1-D3 symptoms. J.
Anxiety Disord. 25, 340–345.

Elklit, A., Armour, C., Shevlin, M., 2010. Testing alternative factor models of PTSD and
the robustness of the dysphoria factor. J. Anxiety Disord. 24, 147–154.

Franklin, C.L., Zimmerman, M., 2001. Posttraumatic stress disorder and major
depressive disorder: investigating the role of overlapping symptoms in diagnostic
comorbidity. J. Nerv. Ment. Dis. 189, 548–551.

Grant, D.M., Beck, J.G., Marques, L., Palyo, S.A., Clapp, J.D., 2008. The structure of
distress following trauma: posttraumatic stress disorder, major depressive disorder,
and generalized anxiety disorder. J. Abnorm. Psychol. 117, 662–672.

Holzinger, K.J., Swineford, F., 1937. The bi-factor method. Psychometrika 2, 41–54.
Hu, L., Bentler, P.M., 1999. Cutoff criteria for fit indexes in covariance structure analysis:

Conventional criteria versus new alternatives. Struct. Equ. Model. 6, 1–55.
Kessler, R.C., Chiu, W.T., Demler, O., Walters, E.E., 2005. Prevalence, severity, and

comorbidity of twelve-month DSM-IV disorders in the National Comorbidity Survey
Replication (NCS-R). Arch. Gen. Psychiatry 62, 617–627.

Kessler, R.C., Sonnega, A., Bromet, E., Hughes, M., Nelson, C.B., 1995. Posttraumatic
stress disorder in the National Comorbidity Survey. Arch. Gen. Psychiatry 52,
1048–1060.

Kilpatrick, D.G., Ruggiero, K.J., Acierno, R., Saunders, B.E., Resnick, H.S., Best, C.L.,
2003. Violence and risk of PTSD, major depression, substance abuse/dependence,
and comorbidity: results from the National Survey of Adolescents. J. Consult. Clin.
Psychol. 71, 692–700.

Kim, H., Eaton, N.R., 2015. The hierarchical structure of common mental disorders:
connecting multiple levels of comorbidity, bifactor models, and predictive validity. J.
Abnorm. Psychol. 124, 1064–1078.

King, D.W., Leskin, G.A., King, L.A., Weathers, F.W., 1998. Confirmatory factor analysis
of the Clinician-Administered PTSD Scale: evidence for the dimensionality of
posttraumatic stress disorder. Psychol. Assess. 10, 90–96.

Kroenke, K., Spitzer, R.L., Williams, J.B.W., 2001. The PHQ-9: validity of a brief
depression severity measure. J. Gen. Intern. Med. 16, 606–613.

Kroenke, K., Spitzer, R.L., Williams, J.B., Lowe, B., 2010. The patient health
questionnaire somatic, anxiety, and depressive symptom scales: a systematic review.
Gen. Hosp. Psychiatry 32, 345–359.

Lahey, B.B., Applegate, B., Hakes, J.K., Zald, D.H., Hariri, A.R., Rathouz, P.J., 2012. Is
there a general factor of prevalent psychopathology during adulthood? J. Abnorm.
Psychol. 121, 971–977.

Liu, P., Wang, L., Cao, C., Wang, R., Zhang, J., Zhang, B., Wu, Q., Zhang, H., Zhao, Z.,
Fan, G., Elhai, J.D., 2014. The underlying dimensions of DSM-5 posttraumatic stress
disorder symptoms in an epidemiological sample of Chinese earthquake survivors. J.
Anxiety Disord. 28, 345–351.

Manea, L., Gilbody, S., McMillan, D., 2015. A diagnostic meta-analysis of the Patient
Health Questionnaire-9 (PHQ-9) algorithm scoring method as a screen for
depression. Gen. Hosp. Psychiatry 37, 67–75.

Marshall, G.N., Schell, T.L., Miles, J.N., 2010. All PTSD symptoms are highly associated
with general distress: ramifications for the dysphoria symptom cluster. J. Abnorm.
Psychol. 119, 126–135.

Miller, M.W., Wolf, E.J., Harrington, K.M., Brown, T.A., Kaloupek, D.G., Keane, T.M.,
2010. An evaluation of competing models for the structure of PTSD symptoms using
external measures of comorbidity. J. Traum. Stress 23, 631–638.

Morgan, G., Hodge, K., Wells, K., Watkins, M., 2015. Are fit indices biased in favor of bi-
factor models in cognitive ability research? A comparison of fit in correlated factors,
higher-order, and bi-factor models via Monte Carlo simulations. J. Intell. 3, 2–20.

Palmieri, P.A., Weathers, F.W., Difede, J., King, D.W., 2007. Confirmatory factor analysis
of the PTSD Checklist and the Clinician-Administered PTSD Scale in disaster
workers exposed to the World Trade Center Ground Zero. J. Abnorm. Psychol. 116,
329–341.

Rytwinski, N.K., Scur, M.D., Feeny, N.C., Youngstrom, E.A., 2013. The co-occurrence of
major depressive disorder among individuals with posttraumatic stress disorder: a
meta-analysis. J. Traum. Stress 26, 299–309.

Sharp, C., Wright, A.G., Fowler, J.C., Frueh, B.C., Allen, J.G., Oldham, J., Clark, L.A.,
2015. The structure of personality pathology: both general ('g') and specific ('s')
factors? J. Abnorm. Psychol. 124, 387–398.

Simms, L.J., Watson, D., Doebbelling, B.N., 2002. Confirmatory factor analyses of
posttraumatic stress symptoms in deployed and nondeployed veterans of the Gulf
War. J. Abnorm. Psychol. 111, 637–647.

Simms, L.J., Gros, D.F., Watson, D., O'Hara, M.W., 2008. Parsing the general and
specific components of depression and anxiety with bifactor modeling. Depression
Anxiety 25, E34–E46.

B.M. Byllesby et al. Journal of Affective Disorders 211 (2017) 118–123

122

http://refhub.elsevier.com/S0165-16)31936-/sbref1
http://refhub.elsevier.com/S0165-16)31936-/sbref1
http://refhub.elsevier.com/S0165-16)31936-/sbref2
http://refhub.elsevier.com/S0165-16)31936-/sbref2
http://refhub.elsevier.com/S0165-16)31936-/sbref2
http://refhub.elsevier.com/S0165-16)31936-/sbref3
http://refhub.elsevier.com/S0165-16)31936-/sbref3
http://refhub.elsevier.com/S0165-16)31936-/sbref3
http://refhub.elsevier.com/S0165-16)31936-/sbref4
http://refhub.elsevier.com/S0165-16)31936-/sbref4
http://refhub.elsevier.com/S0165-16)31936-/sbref4
http://refhub.elsevier.com/S0165-16)31936-/sbref4
http://refhub.elsevier.com/S0165-16)31936-/sbref5
http://refhub.elsevier.com/S0165-16)31936-/sbref5
http://refhub.elsevier.com/S0165-16)31936-/sbref5
http://refhub.elsevier.com/S0165-16)31936-/sbref5
http://refhub.elsevier.com/S0165-16)31936-/sbref6
http://refhub.elsevier.com/S0165-16)31936-/sbref6
http://refhub.elsevier.com/S0165-16)31936-/sbref6
http://refhub.elsevier.com/S0165-16)31936-/sbref6
http://refhub.elsevier.com/S0165-16)31936-/sbref7
http://refhub.elsevier.com/S0165-16)31936-/sbref7
http://refhub.elsevier.com/S0165-16)31936-/sbref7
http://refhub.elsevier.com/S0165-16)31936-/sbref8
http://refhub.elsevier.com/S0165-16)31936-/sbref8
http://refhub.elsevier.com/S0165-16)31936-/sbref8
http://refhub.elsevier.com/S0165-16)31936-/sbref9
http://refhub.elsevier.com/S0165-16)31936-/sbref9
http://refhub.elsevier.com/S0165-16)31936-/sbref9
http://refhub.elsevier.com/S0165-16)31936-/sbref10
http://refhub.elsevier.com/S0165-16)31936-/sbref10
http://refhub.elsevier.com/S0165-16)31936-/sbref10
http://refhub.elsevier.com/S0165-16)31936-/sbref11
http://refhub.elsevier.com/S0165-16)31936-/sbref11
http://refhub.elsevier.com/S0165-16)31936-/sbref11
http://refhub.elsevier.com/S0165-16)31936-/sbref12
http://refhub.elsevier.com/S0165-16)31936-/sbref12
http://refhub.elsevier.com/S0165-16)31936-/sbref12
http://refhub.elsevier.com/S0165-16)31936-/sbref13
http://refhub.elsevier.com/S0165-16)31936-/sbref13
http://refhub.elsevier.com/S0165-16)31936-/sbref13
http://refhub.elsevier.com/S0165-16)31936-/sbref13
http://refhub.elsevier.com/S0165-16)31936-/sbref14
http://refhub.elsevier.com/S0165-16)31936-/sbref14
http://refhub.elsevier.com/S0165-16)31936-/sbref15
http://refhub.elsevier.com/S0165-16)31936-/sbref15
http://refhub.elsevier.com/S0165-16)31936-/sbref15
http://refhub.elsevier.com/S0165-16)31936-/sbref15
http://refhub.elsevier.com/S0165-16)31936-/sbref16
http://refhub.elsevier.com/S0165-16)31936-/sbref16
http://refhub.elsevier.com/S0165-16)31936-/sbref16
http://refhub.elsevier.com/S0165-16)31936-/sbref17
http://refhub.elsevier.com/S0165-16)31936-/sbref17
http://refhub.elsevier.com/S0165-16)31936-/sbref18
http://refhub.elsevier.com/S0165-16)31936-/sbref18
http://refhub.elsevier.com/S0165-16)31936-/sbref18
http://refhub.elsevier.com/S0165-16)31936-/sbref19
http://refhub.elsevier.com/S0165-16)31936-/sbref19
http://refhub.elsevier.com/S0165-16)31936-/sbref19
http://refhub.elsevier.com/S0165-16)31936-/sbref20
http://refhub.elsevier.com/S0165-16)31936-/sbref21
http://refhub.elsevier.com/S0165-16)31936-/sbref21
http://refhub.elsevier.com/S0165-16)31936-/sbref22
http://refhub.elsevier.com/S0165-16)31936-/sbref22
http://refhub.elsevier.com/S0165-16)31936-/sbref22
http://refhub.elsevier.com/S0165-16)31936-/sbref23
http://refhub.elsevier.com/S0165-16)31936-/sbref23
http://refhub.elsevier.com/S0165-16)31936-/sbref23
http://refhub.elsevier.com/S0165-16)31936-/sbref24
http://refhub.elsevier.com/S0165-16)31936-/sbref24
http://refhub.elsevier.com/S0165-16)31936-/sbref24
http://refhub.elsevier.com/S0165-16)31936-/sbref24
http://refhub.elsevier.com/S0165-16)31936-/sbref25
http://refhub.elsevier.com/S0165-16)31936-/sbref25
http://refhub.elsevier.com/S0165-16)31936-/sbref25
http://refhub.elsevier.com/S0165-16)31936-/sbref26
http://refhub.elsevier.com/S0165-16)31936-/sbref26
http://refhub.elsevier.com/S0165-16)31936-/sbref26
http://refhub.elsevier.com/S0165-16)31936-/sbref27
http://refhub.elsevier.com/S0165-16)31936-/sbref27
http://refhub.elsevier.com/S0165-16)31936-/sbref28
http://refhub.elsevier.com/S0165-16)31936-/sbref28
http://refhub.elsevier.com/S0165-16)31936-/sbref28
http://refhub.elsevier.com/S0165-16)31936-/sbref29
http://refhub.elsevier.com/S0165-16)31936-/sbref29
http://refhub.elsevier.com/S0165-16)31936-/sbref29
http://refhub.elsevier.com/S0165-16)31936-/sbref30
http://refhub.elsevier.com/S0165-16)31936-/sbref30
http://refhub.elsevier.com/S0165-16)31936-/sbref30
http://refhub.elsevier.com/S0165-16)31936-/sbref30
http://refhub.elsevier.com/S0165-16)31936-/sbref31
http://refhub.elsevier.com/S0165-16)31936-/sbref31
http://refhub.elsevier.com/S0165-16)31936-/sbref31
http://refhub.elsevier.com/S0165-16)31936-/sbref32
http://refhub.elsevier.com/S0165-16)31936-/sbref32
http://refhub.elsevier.com/S0165-16)31936-/sbref32
http://refhub.elsevier.com/S0165-16)31936-/sbref33
http://refhub.elsevier.com/S0165-16)31936-/sbref33
http://refhub.elsevier.com/S0165-16)31936-/sbref33
http://refhub.elsevier.com/S0165-16)31936-/sbref34
http://refhub.elsevier.com/S0165-16)31936-/sbref34
http://refhub.elsevier.com/S0165-16)31936-/sbref34
http://refhub.elsevier.com/S0165-16)31936-/sbref35
http://refhub.elsevier.com/S0165-16)31936-/sbref35
http://refhub.elsevier.com/S0165-16)31936-/sbref35
http://refhub.elsevier.com/S0165-16)31936-/sbref35
http://refhub.elsevier.com/S0165-16)31936-/sbref36
http://refhub.elsevier.com/S0165-16)31936-/sbref36
http://refhub.elsevier.com/S0165-16)31936-/sbref36
http://refhub.elsevier.com/S0165-16)31936-/sbref37
http://refhub.elsevier.com/S0165-16)31936-/sbref37
http://refhub.elsevier.com/S0165-16)31936-/sbref37
http://refhub.elsevier.com/S0165-16)31936-/sbref38
http://refhub.elsevier.com/S0165-16)31936-/sbref38
http://refhub.elsevier.com/S0165-16)31936-/sbref38
http://refhub.elsevier.com/S0165-16)31936-/sbref39
http://refhub.elsevier.com/S0165-16)31936-/sbref39
http://refhub.elsevier.com/S0165-16)31936-/sbref39


Slade, T., Watson, D., 2006. The structure of common DSM-IV and ICD-10 mental
disorders in the Australian general population. Psychol. Med. 36, 1593–1600.

Tackett, J.L., Lahey, B.B., van Hulle, C., Waldman, I., Krueger, R.F., Rathouz, P.J., 2013.
Common genetic influences on negative emotionality and a general psychopathology
factor in childhood and adolescence. J. Abnorm. Psychol. 122, 1142–1153.

Thomas, J.L., Wilk, J.E., Riviere, L.A., McGurk, D., Castro, C.A., Hoge, C.W., 2010.
Prevalence of mental health problems and functional impairment among active
component and National Guard soldiers 3 and 12 months following combat in Iraq.
Arch. Gen. Psychiatry 67, 614–623.

Tsai, J., Harpaz-Rotem, I., Armour, C., Southwick, S.M., Krystal, J.H., Pietrzak, R.H.,
2015. Dimensional structure of DSM-5 posttraumatic stress disorder symptoms:
results from the National Health and Resilience in Veterans Study. J. Clin. Psychiatry
76, 546–553.

Watson, D., 2005. Rethinking the mood and anxiety disorders: a quantitative hierarchical
model for DSM-V. J. Abnorm. Psychol. 114, 522–536.

Weathers, F.W., Litz, B.T., Keane, T.M., Palmieri, P.A., Marx, B.P., Schnurr, P.P., 2013.
The PTSD Checklist for DSM-5 (PCL-5).

Wolf, E.J., Miller, M.W., Brown, T.A., 2011. The structure of personality disorders in
individuals with posttraumatic stress disorder. Pers. Disord.: Theory Res. Treat. 2,
261–278.

Wortmann, J.H., Jordan, A.H., Weathers, F.W., Resick, P.A., Dondanville, K.A., Hall-
Clark, B., Foa, E.B., Young-McCaughan, S., Yarvis, J.S., Hembree, E.A., Mintz, J.,
Peterson, A.L., Litz, B.T., 2016. Psychometric Analysis of the PTSD Checklist-5 (PCL-
5) Among Treatment-Seeking Military Service Members. Psychol. Assess. 28,
1392–1403.

B.M. Byllesby et al. Journal of Affective Disorders 211 (2017) 118–123

123

http://refhub.elsevier.com/S0165-16)31936-/sbref40
http://refhub.elsevier.com/S0165-16)31936-/sbref40
http://refhub.elsevier.com/S0165-16)31936-/sbref41
http://refhub.elsevier.com/S0165-16)31936-/sbref41
http://refhub.elsevier.com/S0165-16)31936-/sbref41
http://refhub.elsevier.com/S0165-16)31936-/sbref42
http://refhub.elsevier.com/S0165-16)31936-/sbref42
http://refhub.elsevier.com/S0165-16)31936-/sbref42
http://refhub.elsevier.com/S0165-16)31936-/sbref42
http://refhub.elsevier.com/S0165-16)31936-/sbref43
http://refhub.elsevier.com/S0165-16)31936-/sbref43
http://refhub.elsevier.com/S0165-16)31936-/sbref43
http://refhub.elsevier.com/S0165-16)31936-/sbref43
http://refhub.elsevier.com/S0165-16)31936-/sbref44
http://refhub.elsevier.com/S0165-16)31936-/sbref44
http://refhub.elsevier.com/S0165-16)31936-/sbref45
http://refhub.elsevier.com/S0165-16)31936-/sbref45
http://refhub.elsevier.com/S0165-16)31936-/sbref45
http://refhub.elsevier.com/S0165-16)31936-/sbref46
http://refhub.elsevier.com/S0165-16)31936-/sbref46
http://refhub.elsevier.com/S0165-16)31936-/sbref46
http://refhub.elsevier.com/S0165-16)31936-/sbref46
http://refhub.elsevier.com/S0165-16)31936-/sbref46


Contents lists available at ScienceDirect

Journal of Affective Disorders

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

Corrigendum

Corrigendum to “General distress is more important than PTSD’s cognitions
and mood alterations factor in accounting for PTSD and depression’s
comorbidity” [J. Affect. Disord. 211 (2017) 118–123]

Brianna M. Byllesbya, Jon D. Elhaia,b,⁎, Marijo Tamburrinob, Thomas H. Fineb, Gregory Cohenc,
Laura Sampsond, Edwin Shirleye,f, Philip K. Chane,f, Israel Liberzong,h, Sandro Galeai,
Joseph R. Calabresee
a Department of Psychology, University of Toledo, 2801 W. Bancroft St., Toledo, OH 43606 United States
bDepartment of Psychiatry, University of Toledo, United States
c Department of Epidemiology, Columbia University, United States
d Department of Epidemiology, Boston University, United States
e Department of Psychiatry, Case Western Reserve University, United States
fUniversity Hospitals Case Medical Center, United States
g VA Ann Arbor Health Care System, United States
hDepartment of Psychiatry, University of Michigan, United States
i School of Public Health, Boston University, United States

The authors regret that in Table 3, the second to last column from
the right should be denoted with the heading “z” instead of the

standardized beta symbol “β”.
The authors would like to apologise for any inconvenience caused.
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