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Abstract

This study examined the relationship between tidetlying latent factors of
major depression symptoms an8M-5posttraumatic stress disorder (PTSD) symptoms
(American Psychiatric Association, 2018)non-clinical sample of 266 participants with
a trauma history participated in the study. Conéitony factor analyses were conducted
to evaluate the fit of thBSM-5PTSD model and dysphoria model, as well as a
depression model comprised of somatic and non-sofieators. TheDSM-5PTSD
model demonstrated somewhat better fit over thphitysa model. Wald tests indicated
that PTSD's negative alterations in cognitions rmueedd factor was more strongly related
to depression's non-somatic factor than its sonfiatior. This study furthers a nascent
line of research examining the relationship betwe€&€8D and depression factors in order
to better understand the nature of the high cordagbiates between the two disorders.
Moreover, this study provides an initial analysishee newDSM-5diagnostic criteria for

PTSD.



Introduction

Background

Posttraumatic stress disorder (PTSD) and majoredsjve disorder are highly
comorbid. For instance, the National Comorbidityv@y (NCS) found that 48% of
individuals diagnosed with PTSD were also diagnasitid major depression in their
lifetimes (Kessler, Sonnega, Bromet, Hughes, & diel4995). In the NCS-Replication
this comorbidity rate was 55% (Elhai, Grubaugh, ks, & Frueh, 2008). An emerging
line of research has investigated the relationbbtpveen PTSD and depression’s latent
factors to determine if comorbidity rates can lahaited to the relationships between
specific latent factors of each of the disordengl(B, Contractor, Elhai, Tamburrino,
Fine, Prescott et al., 2013). However, given thetis a new line of research, little is
known about PTSD and depression’s relationshipeatatent level. Furthermore, it is
guestionable as to how well previous studies exemgithe combined factor structure of
PTSD and major depressive disorder (MDD) will gatige to the newly confirmed
DSM-5PTSD model Diagnostic and Statistical Manual of Mental Disorsi&™ Ed.)
(American Psychiatric Association, 2013).
PTSD-Depression Comorbidity

Several theories have been proposed to explaisighdicant comorbidity rates
between PTSD and MDD. Some researchers have pdmtbd overlapping symptoms
betweerDSM-IV MDD and PTSD (i.e., difficulties with concentraticsleep, and
anhedonia) and have suggested that removing thréappeng items may reduce
comorbidity rates (Spitzer, First, & Wakefield, Z00However, Elhai et al. (2008) found
that removing overlapping items had negligible ef§eon comorbidity rates. In addition

to item overlap, th®SM-IVdiagnostic algorithm for PTSD does not distinglbstween



symptoms specific to PTSD and those shared witeratisorders, which may also
contribute to this comorbidity. Although symptomeolap does not appear to be
responsible for the comorbidity between PTSD armteksion, some of the somatic
items of depression have been found to be mogeceta PTSD's symptom dimensions,
including hyperarousal and dysphoria (Biehn et2413; Elhai, Contractor, Palmieri,
Forbes, & Richardson, 2011).

Another prevailing hypothesis regarding high PTSipr@ssion comorbidity is
that there is a shared underlying latent factorrzbthese disorders. Watson (2005,
2009) proposed that mood and anxiety disorderdgefieed by a higher-order negative
affect factor that subsumes a broad range of negatnotional states, including fear,
anger, and sadness. Watson proposed that thisrfogiher factor accounts for high rates
of comorbidity among mood and anxiety disordersus[it may be that depression and
PTSD are at least partially defined by the samestiyichg construct - negative
affectivity, that gives rise to the high rates ofrorbidity. In fact, as discussed below,
PTSD has a robust, empirically-supported latertbfaaf dysphoria that is conceptually
similar to the general negative affect construan(8s, Watson, & Doebbeling, 2002).

Factor analysis can help clarify the nature of cdoatity by examining which
underlying factors of one disorder are most coteelavith factors of another similar
disorder. This line of research can be used talestonstruct validity of a disorder (e.g.,
its uniqueness as a disorder) in a more refinecherathan by examining comorbidity
between crudely measured, observed diagnostichlasia

PTSD’s Factor Structure



PTSD'’s factor structure has largely been validatgidg symptom criteria of
PTSD from theDSM-IV-TR(4th edition- Text Revision; American Psychiatric
Association, 2013)TheDSM-IV-TRorganizes the 17 symptoms of PTSD into three
symptom clusters of reexperiencing, avoidance/nagand hyperarousal. This model
has been extensively analyzed, albeit not well-stied, using confirmatory factor
analysis (CFA). Indeed, research demonstrateswizadther models of PTSD
demonstrate superior fit; the emotional numbing et@ehd the dysphoria model
(reviewed in Elhai & Palmieri, 2011). The emotionaimbing model proposed by King,
Leskin, King, and Weathers (1998), which organibes17 PTSD symptoms into four
intercorrelated factors of reexperiencing, effdrfuoidance, emotional numbing, and
hyperarousal, is identical @SM-IV-TR’sPTSD model except that avoidance and
numbing symptoms are separated into two distiratbfa. This is consistent with the
theoretical and empirical findings that suggest thase two constructs represent distinct
factors within PTSD (Asmundson, Stapleton, & TayR004; Foa, Riggs, & Gershuny,
1995).

The other PTSD model to obtain empirical and thiszaksupport is the
dysphoria model proposed by Simms et al. (2002thisxmodel, three hyperarousal
symptoms (difficulty concentrating, difficulty slesg, and irritability) are combined
with the emotional numbing items to form an eidgleth dysphoria construct. Simms and
colleagues (2002) based this model on theory pgsihiat there is a general distress or
negative affectivity component that includes sympdaf insomnia, irritability, and

impaired concentration (Watson, 2005, 2009).



Both four-factor PTSD models have been extensistldied using CFA and
have demonstrated good fit among different traurppeed samples and using a variety
of PTSD instruments (reviewed in Elhai & Palmi@011; Yufik & Simms, 2010).
However, given the very recent publication of BféM-5and its altered PTSD criteria,
this research to date is predominately baseD®WNI-1V-TRs conceptualization and
diagnostic criteria of PTSD.

Depression’s Factor Structure

There is less research regarding the factor streictuidepression, and the
resulting structure often differs depending on whdepression instrument is used to
assess depressive symptoms. A commonly used depressasure that does map
directly ontoDSM-1V (andDSM-5,in that the diagnostic criteria for depression was
significantly modified for thd&SM-5 symptom criteria for a major depressive episode
(MDE) is the Patient Health Questionnaire-9 (PHQ(B)yoenke, Spitzer, & Williams,
2001). Studies using the PHQ-9 have found supporither a unidimensional
depression model (Cameron, Crawford, Lawton, & R2@D8; Dum, Pickren, Sobell, &
Sobell, 2008; Huang, Chung, Kroenke, Delucchi, &#&y, 2006; Kalpakjian, Toussaint,
Albright, Bombardier, Krause, & Tate, 2009) or atfactor model (Baas, Cramer,
Koeter, Van de Lisdonk, Van Weert, & Schene, 2Krause, Bombardier, & Carter,
2008; Krause, Reed, & McArdle, 2010; Richardson i&trds, 2008). However, many
of these studies used exploratory factor analydlser than theoretically-driven CFA.

Only one known study has empirically tested sevieHD-9 depression factor
models using CFA (Elhai, Contractor, Tamburrinme;iPrescott, Shirley et al., 2012).

Using a large epidemiological sample of militaryvsee members, this study compared



four competing PHQ-9 models of depression, inclgdirunidimensional model and
several two-factor models, with items loading oateomatic or non-somatic factor. This
study found the most support for a two-factor mgatebosed by Krause, Reed, and
McArdle (2010), with one factor comprising five satic items (sleep changes, appetite
disturbances, feeling tired, difficulty concentratj and psychomotor changes) and the
other factor comprising four non-somatic or affeetitems (anhedonia, depressed mood,
suicidal thoughts, and feelings of worthlessnesgudt).
Factor Analysis of Models that Combine MDD and PTSDOFactors

Factor analytic studies that have examined theraati@n between PTSD and
depression latent factors have found that PTSZtofa are correlated most strongly
with depression’s somatic factor (Biehn et al., Z®lhai, Contractor, et al., 2011). This
finding has recently led researchers to hypothdsiakit is the somatic aspect of these
disorders that is contributing to their high comdity (Elhai, Contractor, et al., 2011).

This burgeoning line of research has thus faragtilithe Simms et al. (2002)
dysphoria model of PTSD to examine the latent factd depression and PTSD. This is
because the dysphoria model comprises a dysplamtiarfthat is conceptually similar to
depression. One study of military trauma victimadwucted a CFA of depression factors
(somatic and non-somatic) and PTSD factors (re@xpeng, avoidance, dysphoria, and
hyperarousal), finding that both dysphoria and hgpmisal correlated significantly more
strongly with the somatic factor of depression € .69 and .51, respectively) compared
to the non-somatic factor of depression (Biehn.e13). Similar results were found in
a study that analyzed the factor structure of Pa8® depression (Elhai, Contractor, et

al., 2011).



In both studies, PTSD’s dysphoria factor and deppoess somatic factor
demonstrated the strongest inter-correlation. H@nédvis important to note that other
PTSD factors also show strong and significant datians with depression’s somatic
factor.

DSM-5's Model of PTSD

The newest edition of tHieSMwas released in May of 2013 and several
significant changes to the diagnostic criteria@diSD were made, including: changes to
the traumatic stressor criterion (not discussetiisipaper); separation of avoidance and
numbing symptoms into separate symptom clustesaasubstantially expanded
symptom cluster of negative alterations in mood @vghitions based on the emotional
numbing cluster (American Psychiatric Associatidd]3; Friedman, Resick, Bryant,
Strain, Horowitz, & Spiegel, 2011).

A new symptom cluster entitled “Negative alteragam cognitions and mood”
(Criterion D) has been introduced into b8M-5PTSD diagnostic criteria. Symptoms
includeDSM-IV emotional numbing symptoms, as well as new symgptowolving
persistent and exaggerated negative expectatiang abeself, others, or the world
(replacing the perceived foreshortened future ifgrajsistent distorted blame of self or
others about the cause or consequences of thedt@uerent(s); and pervasive negative
emotional state. This symptom cluster now has atgremphasis on depressive content
in addition to the emotional numbing symptoms,tsoay be thought of as a hybrid
between the emotional numbing factor of the Kingle{1998) model and the dysphoria

factor of the Simms et al. model (2002). It is hk#hat this symptom cluster will have a



greater overlap with depression due its emphastsanima related negative affect and
cognition, which can include depressogenic affect @gnition.

The finaDSM-5symptom cluster, “Alterations in arousal and reagt
(Criterion E), is similar to th®BSMIV’s hyperarousal symptom cluster. However, it adds
a new reckless behavior symptom and modifies titability and anger item to
emphasize the behaviors associated with thesasffacluding verbal and physical
aggression.

A study by Elhai, Miller and colleagues (2012) fduhat theDSM-5PTSD
model fit the data well. The researchers examinedehalterations including a)
specifying the reckless behavior item to load dhtomood and cognitions factor, and b)
a five-factor model that split the three new moad aognitions symptoms into a unique
factor. Neither model variation resulted in a sugreit to the data above tHeSM-5
model.
Study Aims and Research Questions

The aim of the current study was to analyze te&ofastructure of PTSD and
depression according @SM-5s symptom criteria. The following research quassio
were investigated: (1) Do factor analytic resultpport the symptom groupings as
outlined in theDSM-5for PTSD? (2) Does tHeSM-5modified dysphoria model fit
better than th®SM-5model? (3) What is the relationship between thenkafactors of
theDSM-5s PTSD model with MDD'’s latent factors?

Several hypotheses were testéidst, it was hypothesized that tB&M-5PTSD
model would demonstrate good fit, given resultsnfr@cent studies (Elhai, Miller, et al.,

2012; Miller, Wolf, Kilpatrick, Resnick, Marx, Holeka et al., in press). It was also
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hypothesized that the dysphoria model may fit th&a dbetter, given the widespread
empirical support for the dysphoria model when g&$M-1V-TRs PTSD symptoms
(Yufik & Simms, 2010). Third, it was expected tlhaESD’s arousal factor would
correlate more strongly with depression’s somatatdr compared to its non-somatic
factor, given item overlap between these two fac(oe., difficulty sleeping and

difficulty concentrating) and because of the somfricus of the arousal factor (Biehn et
al., 2013). Next, it was further hypothesized tiratontrast to depression’s somatic
factor, the non-somatic factor will correlate meteongly with PTSD’s mood and
cognitions factor given that the latter two constsiboth tap into negative affect. Finally,
it was hypothesized that the avoidance factor eatrelate more strongly with the
somatic factor, and the reexperiencing factor mall correlate more strongly with either
the somatic or non-somatic factors, given recergigoal findings. These hypotheses are
based on results from a study conducted by Bielah €2013). See Table 1 for a list of

comparisons undertaken in the present analysis.
Method

Subjects

Participants were undergraduate psychology reseatgjects from a medium-
sized Midwestern university recruited to partakéhiis online study. All students were
administered a question from the Structured Cliritrview forDSM-IV (SCID) (First,
Spitzer, Gibbon, & Williams, 1996) PTSD module, eihinquires whether the
respondent has been exposed to a traumatic evemravides some examples for
possible traumas. Only subjects who endorsed tleesing question were eligible for
study participation. A study had found that thessirity of this trauma screen was 66%

and specificity was 87% in a college sample (Elreanklin, & Gray, 2008). This pre-
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screen was used only to establish study eligibittguma exposure and PTSD were more
comprehensively assessed in the actual web sureéyqol as discussed below.
Materials.

Demographic Survey.Information regarding gender, age, ethnicity, etioca
employment, relationship status, and householdmecevas collected.

Stressful Life Events Screening Questionnaire (SLESQ). The SLESQ
(Goodman, Corcoran, Turner, Yuan, & Green, 1998 uwsed to assess traumatic event
exposure. The SLESQ is a behaviorally specificiagbrt scale and includes DEM-1V
PTSD Criterion Al traumatic stressors. A probingsfion was added to the witnessed
exposure item to clarify whether the traumatic @wess witnessed exclusively through
electronic media. Furthermore, the question reggrdepeated or extreme exposure to
gruesome or horrific details of trauma was moditedjuery whether the trauma was
experienced exclusively through electronic medi@ahether it occurred through one’s
occupation, so that it is consistent with b®M-5s diagnostic criteria. The modified
SLESQ was administered in a previous study examitiie prevalence rates of PTSD
using theDSM5 diagnostic criteria (Elhai, Miller, et al., 201&)fter completing the
SLESQ, respondents were asked to nominate their cngisessing traumatic event (if
endorsing more than one) for subsequent PTSD mquir

PTSD Checklist-5. The PCL (Weathers, Litz, Herman, Huska, & Kear®93) is
a commonly used PTSD self-report measure (Elhay3€ashdan, & Franklin, 2005).
Weathers and colleagues adapted the PCL so th& iteap directly ont®@SM-5
symptom criteria for PTSD (Weathers, Litz, Keanainieri, Marx, & Schnurr, 2013).

The PCL-5 has undergone several iterations andse@ the version just prior to the
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current, final version. Respondents indicated hatressed they were by each symptom
over the past month by rating items on a five-paikert-type scale (1 =rfot at all' to 5

= “extremely)). Respondents were instructed to anchor theingatto their worst-
nominated traumatic event. Thus, this version efRICL is most similar to the PCL-
Specific Stressor version for tBESM-IV.The original PCL has demonstrated adequate
reliability (o = .94, test-retest= .88) in various trauma-exposed populations iicig
college students (Ruggiero, Del Ben, Scotti, & Railsa2003). The psychometric
properties of the PCL are reviewed in articles bgOnald and Calhoun (2010) and
Wilkins et al. (2011).

Patient Health Questionnaire-9.Participants completed the PHQSpitzer,
Williams, Kroenke, Linzer, Verloin deGruy lll, Hahet al., 1994). Traditionally, the
PHQ-9 measures depression symptoms over the peetwauweeks based @SM-1V
major depressive episode symptom criteria. We aggast-month time-frame in
accordance with the PCL’s time-frame. The PHQ-%@skikert-type scale with four
response options ranging from=0Not at all” to 3 = “Nearly every day to assess
symptom severity. Kroenke et al. (2001) examinddlig of the PHQ-9 to detect and
assess for depression, and found that internalistensy ranged from .86 to .89.
Diagnostic validity was demonstrated in detectinddDD diagnosis based on structured
diagnostic interviews. There have been no propokadges to the diagnostic criteria for
MDD for theDSM-5,s0 no modifications of this measure were necessary
Exclusion Criteria and Missing Data

A total of 519 subjects participated in the survBlyere were 237 who endorsed

no DSM-5traumatic events and 15 who failed to respontiédatem inquiring about their
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index trauma, so these subjects were excluded tinerdata analysis. There was one
additional subject who did not answer any itemshenPCL and PHQ-9 and the subject
was excluded as well, leaving an effective data6866 trauma-exposed subjects. Power
analysis based on 100 degrees of freedom deterrthaeéd minimum sample size of
only 132 would be needed to obtain a power of MadCallum, Browne, & Sugawara,
1996).

There were nominal amounts of missing data froenRE@L and PHQ-9 items.
There were 236 (88.4%) complete cases from the &@L249 (93.3%) complete cases
from the PHQ-9. Thirty participants were missingween 1 to 4 PCL items and 18
participants were missing between 1 to 2 PHQ-9stdvlissing data were treated using
maximum likelihood (ML) procedures with the Mplud &oftware (Graham, 2009).
Analyses

CFA Analyses.A total of 4 CFA analyses were conducted usingudd.1
software. First, the four-fact@SM-5 PTSD model was tested, followed by the four-
factorDSM-5modified dysphoria model. See Table 2 for the PTigdlel specifications.
Next, Krause's two-factor depression model of sanaatd non-somatic factors was
tested. Finally, a combined six-factor model of Ii&M-5PTSD model and Krause's
depression model was tested. For all CFA analysesy, covariances were fixed to zero,
and factor variances were fixed to 1 to scale #dogofs within the model. All tests were
two-tailed, with an alpha of .05, and all factorsrevallowed to correlate.

The PCL and PHQ-9 items were treated as ordinausecthese measures have
five or fewer response options (Flora & Curran,200irth & Edwards, 2007).

Therefore, polychoric covariances matrices werate (rather than Pearson covariance
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matrices) and probit regression coefficients wesedu Weighted least squares estimation
with a mean and variance-adjusted chi-square (WLHMs used for model estimation,
the preferred estimator for ordinal items (Flor&&rran, 2004; Wirth & Edwards, 2007).

The following goodness-of-fit indices were usedlédermine how well the model
fits the sample data: root mean square error ofceqipation (RMSEA), comparative fit
index (CFI), and Tucker-Lewis index (TLI). The ddtshed benchmark for RMSEA of
.06 or less indicates a close approximate fit,\aldes between .06-.08 indicate a
reasonable fit. CFl and TLI values of .90 or greatere used to indicate a reasonably
good fit, and values greater than .95 indicate keefit. These empirically-based
benchmarks are discussed in several reviews (He®tlBr, 1998, 1999).

In order to determine whether tB&M-5PTSD or dysphoria model fits the data
better, Bayesian Information Criterion (BIC) valwesre analyzed by recomputing the
analyses using ML estimation for ordinal data (Rheia, Brosseau-Liard, & Savalei,
2012). Given that models are non-nested (i.e., #neyot subsets of each other), the
traditional chi-square difference test is inappiagerin this case. BIC values from the
two models were subtracted, and a 10-point BICzdiffice would indicate a 150:1
likelihood that the model with the lower BIC valfies best. A difference of 6 to 10
points indicates “strong” support for the modelwét lower BIC value, and a difference
greater than 10 points indicates “very strong” supfRaftery, 1995).

Wald Chi-square Tests For the combined PTSD-MDD model, Wald chi-square
tests of parameter constraints (using WLSMV esiimnatwere used to test whether
specific PTSD model factors are more highly coteslawith either the non-somatic or

somatic factors of the depression model. See Thhde the list of pairs of correlations
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that were testedVe used a chi-square value with a significancel lefp < .01

indicating that the difference in the pair of ctaitens is different from zero.
Results

Demographic Results

The majority of participants were fematex194; 72.7%). The average age was
20.59 6D=5.64), and most were either Caucasian 203; 76.0%) or African
American (= 62; 23.2%). The remaining participants were eitliative Americantf =
14; 5.2%), Asianr{= 7; 2.6%) or Hawaiian/Pacific Islander<£ 2; 0.7%). (Respondents
were allowed to select more than one racial graughs total percentages did not equal
100%). Nearly half of participants were employed-iane (h= 132; 49.4%), whereas
82 participants were unemployed students (30.78@) 24 were employed full-time
(7.9%). Most participants were currently single=(206; 77.2%), while 50 participants
were living with a significant other (18.7%), anavére married (2.6%). The average
years of schooling completed was 12.8D(=1.21).

The most distressing traumatic event endorsedabycppants was the death of a
family member or close friend to accident, suicdddiomicide (G = 116; 43.4%),
followed by being present when someone was killeskoiously injuredr{ = 24; 9.0%),
and raper{= 18; 6.7%). The average PCL score for participaats 42.91%D =17.94);
the average PHQ-9 score was 16.2P 6.10).
CFA Results

TheDSM-5PTSD model fit the data welf’y (164) = 436.83p < .0001; RMSEA
=.08; CFl =.97; TLI = .97; BIC = 14389.61. Factoadings ranged from .79 to .87 for
the re-experiencing factor, .87 to .93 for avoidgnd7 to .89 for mood and cognitions,

and .74 to .87 for arousal. The dysphoria model fidsvell, y°v (164) = 457.64p <



16

.0001; RMSEA =.08; CFl = .97; TLI = .97; BIC = 1813.99. Factor loadings ranged
from .79 to .87 for re-experiencing, .87 to .93 &wpnidance, .46 to .88 for dysphoria and
.78 to .89 for arousal. Krause's depression matiekdl, y°v (26) = 117.913p < .0001;
RMSEA = .12; CFIl = .97; TLI = .96. Factor loadingsged from .76 to .88 for the
somatic factor, and .80 to .87 for the non-sontatitor. Finally, the combined PTSD-
depression model fit welj?y (362) = 776.691p < .0001; RMSEA = .06; CFI = .97; TLI
= .96 (see Table 3). TH2SM-5PTSD model had the lower BIC value, with a differen
of 14.38 points, indicating some evidence thatQisM-5PTSD model fits the data
better. However, it should be noted that limitatioagarding the change in BIC values
has been found in simulations studies and thu® tfessilts must be interpreted with
some caution (Preacher & Merkle, 2012).

Wald Tests of Parameter Constraint Results

The hypothesis that PTSD’s arousal cluster woaldetate more strongly with
depression’s somatic € .783) than the non-somatic factor<.712) was not supported
at the alpha of .01 leve}? (1) = 4.889p = .027. We did find support for the hypothesis
that the PTSD’s mood and cognitions factor wouldelate more strongly with
depression's non-somatic factor(.763) than with the somatic factar< .689),x* (1) =
6.744,p = .009.

PTSD’s avoidance factor did not correlate morergglpwith depression’s
somatic ¢ = .573) than non-somatic factar¥ .478),x*(1) = 6.448p = .011, and the
correlation between PTSD’s reexperiencing factar éepression’s somatic factor<
.602) was not significantly greater than the catieh between reexperiencing and the

non-somatic factorr (= .551),5° (1) = 2.021p = .155. See Table 4 for the results of
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Wald's Chi-Square Parameter results and Table & list of factor correlations between
PTSD's and depression's factors.

Discussion

This study provided an initial analysis@SM-5s PTSD model and insight into
the relationship between PTSD and MDD construcesuRs for thddSM-5PTSD model
are promising. Although a slightly modified modetiuding a dysphoria factor also
demonstrated adequate to excellent fit, BIC diffiees provide some support that the
DSM-5model fit the data better. This suggests thasttmeptoms of difficulty sleeping,
difficulty concentrating, and irritability are bettexplained by the arousal construct than
a dysphoria construct DSM-5 However, these results differ from a study coneldidy
Miller et al. (in press) which found a 15 point lemBIC value for the dysphoria model.

It should be noted, however, that the fit inditmstheDSM-5PTSD model and
the dysphoria model were very similar, Although BI€ values indicate that tHgSM-5
PTSD model provides a somewhat better fit, theall/data from th&dSM-IV literature
still support the dysphoria model conceptualizabdbrPTSD (Yufik & Simms, 2010).

There were strong correlations between PTSD'dapdession's factors (ranging
from .48 to .78). Unexpectedly, PTSD's arousal araldance factors were not correlated
more strongly with depression's somatic factorsTimding is in contrast with a previous
study conducted by Biehn et al. (2013) which fothmtt PTSD's hyperarousal factor
correlated more strongly with depression's sonfatitor.

It was expected that the correlation between PT&&Egperiencing factor and
depression's somatic factor would be greater tharcdrrelation between reexperiencing
and non-somatic factors, based on a previous gBiéyn et al., 2013); however, this

hypothesis was not supported. The reexperiencictgrfés comprised of both somatic
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symptoms (e.g., physiological reminders of trauara non-somatic symptoms (e.g.,
emotional reminders of trauma, intense recollestiointhe trauma), which could be
responsible for the similarity of correlations. tharmore, Biehn et al. (2013) utilized a
military sample who had experienced combat-reltagima, and combat-related
reexperiencing symptoms may be more physiologiah#itressing (Frueh, Grubaugh,
Elhai, & Buckley, 2007) than reexperiencing sympsaimat are largely related to the
death of a loved one (the predominant index traumtlais study). Also contrary to the
initial hypotheses, the correlation between PT@D&dance factor and depression's
somatic factor was greater than the correlatiowéen the avoidance and non-somatic
factors. Because the diagnostic alterations to P 8i@xperiencing and avoidance
symptoms irDSM-5are minor, these differences are most likely gsaiit of sample
differences between this study and the study bhBet al. (2013) rather than differences
due to using th®SM-5diagnostic criteria.

There was a strong correlation between PTSD’sitiogs and mood factor with
depression's non-somatic factor. And this cormetatvith the non-somatic factor is
significantly greater than PTSD’s correlation waldpression's somatic factor. There are
conceptual similarities between these factorsekptain this significant correlation (e.g.,
anhedonia, hopelessness). The mood and cognitictw fis similar to the dysphoria
factor (i.e., most items relate to negative affett), but with the somatic symptoms of
dysphoria removed (e.g., difficulty sleeping, diffity concentrating). Furthermore, the
new items that were added to the diagnostic caitieri PTSD inDSM-5are related to
negative affect and cognitive depression, and theeations also make this factor more

related to depression's non-somatic factor. Fugtuéies could compare the relationship
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between depression's factors with dysphoria versusd and cognitions in order to
determine the role that “dysphoric arousal” itdims, difficulty sleeping, difficulty
concentrating, irritability) have on the correlatibetween the somatic factor and
dysphoria (Elhai, Biehn, Armour, Klopper, FruehP&lmieri, 2011).

This study has important implications DEM-5.Results support the construct
validity of PTSD in theDSM-5and add to the other favorable results of thigmiigis
derived from other studies that have investigatedaroposed diagnostic alterations to
theDSM-5(Elhai, Miller, et al., 2012; Regier, Narrow, Clatkkraemer, Kuramoto, Kuhl
et al., 2013) For instance, Regier et al. (2013) presenteddselts of thddDSM-5field
trials and found that PTSD demonstrated the sebestlreliability estimate of the
diagnoses investigated (kappa = .69). Interestjrily reliability of MDD fell into the
guestionable range of agreement (kappa = .25)siudy by Elhai, Miller, et al. (2012)
also examined model alterations to B®M-5s PTSD model and also found that the
PTSD model exhibited the best fit to the data.

Changes in the diagnostic criteria for PTSID®&M-5will undoubtedly have
implications for the legal system. Some crimindedeants and personal injury
claimants will lose PTSD caseness in the transéen DSM-IVto DSM-5PTSD
diagnosis; others who previously should not havenlskagnosed will now be diagnosed.
Furthermore, because of the increased focus ores®pn and dysphoria symptoms in
theDSM-5PTSD diagnosis, distinguishing between major depoa and PTSD in civil
and criminal PTSD cases will only get more difficul

This study is one of the first studies to exanthreerelationship between the latent

factors of depression and PTSD. However, this stiiliged a non-clinical college
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sample for analyses, and thus the results of théb/smay not generalize to a sample of
patients with more severe depression and PTSDOsesssed above. Also, it should be
noted that self-report measures of PTSD and ddpres&re used so it was not possible
to obtain a clinical diagnosis of PTSD or depress@ther limitations that are inherent in
using self-report measures also apply to this stuntyuding potential problems with
response validity, social desirability, memory teac. Despite these limitations, this
study provides insight into the comorbidity betwéen of the more frequently occurring
mental disorders and provides support for the eeviagnostic criteria for PTSD
presented ilDSM-5.

Future studies should replicate this study usioinecal sample to assess whether
the same relationships between PTSD and depresgioptoms emerge. Structured
diagnostic instruments would also aid this lingesfearch by providing a more accurate
diagnostic picture of these disorders. Future studhould also analyze a five-factor
“dysphoric arousal” model of PTSD proposed by ElBaehn, et al. (2011) which found
that the PTSD symptoms of irritability, difficulgoncentrating, and difficulty sleeping
form their own unique factor. The dysphoric arousadel of PTSD has demonstrated
superior fit over both the emotional numbing andphporia models (Armour, Elhali,
Richardson, Ractliffe, Wang, & Elklit, 2012; Wangyng, Li, & Armour, 2011; Wang,
Zhang, Shi, Zhou, Li, Zhang et al., 2011), and feitstudies should determine if this

model also demonstrates superior fit oversM-5PTSD model.



21

References

American Psychiatric Association. (201Bjagnostic and statistical manual of
mental disorderg4th-Text Revision ed.). Washington, DC: Author.

Armour, C., Elhai, J. D., Richardson, D., Ractliffe, Wang, L., & EIKlit, A.
(2012). Assessing a five factor model of PTSD:yispthoric arousal a
unique PTSD construct showing differential relasioips with anxiety and
depression3dournal of Anxiety Disorders, 2868-376. doi:
http://dx.doi.org/10.1016/}.janxdis.2011.12.002

Asmundson, G. J. G., Stapleton, J. A., & Taylor(2904). Are avoidance and
numbing distinct PTSD symptom clustetkfurnal of Traumatic Stress,
17, 467-475. doi: 10.1007/sl0960-004-5795-7

Baas, K. D., Cramer, A. O. J., Koeter, M. W. Nan de Lisdonk, E. H., Van
Weert, H. C., & Schene, A. H. (2011). Measuremenaiiance with
respect to ethnicity of the Patient Health Questare-9 (PHQ-9).
Journal of Affective Disorders, 1280i: 10.1016/j.jad.2010.08.026

Biehn, T. L., Contractor, A., Elhai, J. D., Tamboa, M., Fine, T. H., Prescaott,
M. R., ... Galea, S. . (2013). Relations betwienunderlying
dimensions of PTSD and major depression using ateepological
survey of deployed Ohio National Guard soldidmurnal of Affective
Disorders, 144106-111.

Cameron, I. M., Crawford, J. R., Lawton, K., & ReidC. . (2008). Psychometric
comparison of PHQ-9 and HADS for measuring depoesseverity in
primary careBritish Journal of General Practice, 582-36. doi:

10.3399/bjgp08X263794



22

Dum, M., Pickren, J., Sobell, L. C., & Sobell, M. 008). Comparing the BDI-
Il and the PHQ-9 with outpatient substance abugetdictive Behaviors,
33, 381-387. doi: 10.1016/j.addbeh.2007.09.017

Elhai, J. D., Biehn, T. L., Armour, C., Klopper,d], Frueh, B. C., & Palmieri, P.
A. (2011). Evidence for a unique PTSD constructesented by PTSD's
D1-D3 symptomsJournal of Anxiety Disorders, 28340-345. doi:
10.1016/j.janxdis.2010.10.007

Elhai, J. D., Contractor, A. A., Palmieri, P. Agrbes, D., & Richardson, J. D.
(2011). Exploring the relationship between undedydimensions of
posttraumatic stress disorder and depression atianal, trauma-exposed
military sample Journal of Affective Disorders, 133877-480. doi:
10.1016/j.jad.2011.04.035

Elhai, J. D., Contractor, A., Tamburrino, M., Fiffie,H., Prescott, M. R., Shirley,
E., ... Calabrese, J. R. (2012). The factor strecof major depression
symptoms: A test of four competing models usingRa&ent Health
Questionnaire-®Psychiatry Research, 19969-173. doi:
10.1016/j.psychres.2012.05.018

Elhai, J. D., Franklin, C. L., & Gray, M. J. (2008he SCID PTSD Module's
Trauma Screen: Validity with two samples in detagtirauma history.
Depression and Anxiety, 2837-741.

Elhai, J. D., Gray, M. J., Kashdan, T. B., & FrankC. L. (2005). Which

instruments are most commonly used to assess tt@muevant exposure



23

and posttraumatic effects?: A survey of traumatiess professionals.
Journal of Traumatic Stress, 1841-545.

Elhai, J. D., Grubaugh, A. L., Kashdan, T. B., &éin, B. C. . (2008). Empirical
examination of a proposed refinement to DSM-1V pasimatic stress
disorder symptom criteria using the National Condit» Survey
Replication dataJournal of Clinical Psychiatry, §%97-602. doi:
10.4088/JCP.v69n0411

Elhai, J. D., Miller, M. E., Ford, J. D., Biehn, ., Palmieri, P. A., & Frueh, B.
C. . (2012). Posttraumatic stress disorder in DSMdiimates of
prevalence and symptom structure in a noncliniaalge of college
studentsJournal of Anxiety Disorders, 268-64. doi:
10.1016/j.janxdis.2011.08.013

Elhai, J. D., & Palmieri, P. A. (2011). The facttructure of posttraumatic stress
disorder: A literature update, critique of methamplt, and agenda for
future researchlournal of Anxiety Disorders, 2849-854. doi:
10.1016/j.janxdis.2011.04.007

First, M. B., Spitzer, R. L., Gibbon, M., & Williagy J. B. (1996)Structured
Clinical Interview for DSM-IV Axis | Disorders, @ician Version (SCID-
CV). Washington, DC: American Psychiatric Press.

Flora, D. B., & Curran, P. J. (2004). An empirieabluation of alternative
methods of estimation for confirmatory factor asadywith ordinal data.

Psychological Methods, 466-491. doi: 10.1037/1082-989x.9.4.466



24

Foa, E. B, Riggs, D. S., & Gershuny, B. S. (19%6husal, numbing, and
intrusion: symptom structure of PTSD following adsaAmerican
Journal of Psychiatry, 152116-120.
Friedman, M. J., Resick, P. A., Bryant, R. A., Btrd., Horowitz, M., & Spiegel,
D. (2011). Classification of trauma and stresstateel disorders in DSM-
5. Depression and Anxiety, 2837-749. doi: 10.1002/da.20845
Frueh, B. C., Grubaugh, A. L., Elhai, J. D., & Blesk T. C. (2007). US
Department of Veterans Affairs disability policites posttraumatic stress
disorder: Administrative trends and implications ti@atment,
rehabilitation, and researcAmerican Journal of Public Health, 92143-
2145.

Goodman, L., Corcoran, C., Turner, K., Yuan, NG&en, B. L. (1998).
Assessing traumatic event exposure: General issuwkpreliminary
findings for the Stressful Life Events Screeninge®ionnaireJournal of
Traumatic Stress, 1521-542.

Graham, J. W. (2009). Missing data analysis: Makiingprk in the real world.
Annual Review of Psychology,,@%9-576. doi:
10.1146/annurev.psych.58.110405.085530

Hu, L., & Bentler, P. M. (1998). Fit indices in cmance structural modeling:

Sensitivity to underparameterized model misspetifon. Psychological

Methods, 3424-453.



25

Hu, L., & Bentler, P. M. (1999). Cutoff criteriarféit indexes in covariance
structure analysis: Conventional criteria versus aternatives.
Structural Equation Modeling,,@-55.

Huang, F. Y., Chung, H., Kroenke, K., Delucchi,lK. & Spitzer, R. L. . (2006).
Using the Patient Health Questionnaire-9 to meagdepeession among
racially and ethnically diverse primary care patsedournal of General
Internal Medicine, 21547-552. doi: 10.1111/}.1525-1497.2006.00409.x

Kalpakjian, C. Z., Toussaint, L. L., Albright, K., Bombardier, C. H., Krause, J.
K., & Tate, D. G. . (2009). Patient Health Questiame-9 in spinal cord
injury: An examination of factor structure as relhto gendefrhe
Journal of Spinal Cord Medicine, 3247-156.

Kessler, R. C., Sonnega, A., Bromet, E., Hughes8Welson, C. B. (1995).
Posttraumatic Stress Disorder in the National Cdmady Survey.
Archives of General Psychiatry, 52048-1060. doi:
10.1001/archpsyc.1995.03950240066012

King, D. W., Leskin, G. A., King, L. A., & Weatherk. W. (1998). Confirmatory
factor analysis of the Clinician-Administered PTSBale Psychological
Assessment, 100-96. doi: 10.1037/1040-3590.10.2.90

Krause, J. S., Bombardier, C., & Carter, R. EOO@). Assessment of depressive
symptoms during inpatient rehabilitation for spinatd injury: Is there an
underlying somatic factor when using the PH&¥habilitation

Psychology, 53513-520. doi: 10.1037/a0013354



26

Krause, J. S., Reed, K. S., & McArdle, J. J. (20Eartor structure and predictive
validity of somatic and nonsomatic symptoms from Eatient Health
Questionnaire-9: A longitudinal study after spinatd injury.Archives of
Physical Medicine and Rehabilitation, ,911218-1224. doi:
10.1016/j.apmr.2010.04.015

Kroenke, K., Spitzer, R. L., & Williams, J. B. W2({01). The PHQ-9:Validity of
a brief depression severity measu@urnal of General Internal Medicine,
16, 606-613. doi: 10.1046/j.1525-1497.2001.016009606.

MacCallum, R. C., Browne, M. W., & Sugawara, H. (#1996). Power analysis
and determination of sample size for covarianagctire modeling.
Psychological Methods, 130-149. doi: 10.1037//1082-989x.1.2.130

McDonald, S. D., & Calhoun, P. S. (2010). The djit accuracy of the PTSD
Checklist: A critical reviewClinical Psychology Review, 3076-987.
doi: 10.1016/j.cpr.2010.06.012

Miller, M. W., Wolf, E. J., Kilpatrick, D. G., Restk, H. S., Marx, B. P.,
Holowka, D. W., . . . Rosen, R. (in press). Thevplence and latent
structure of proposed DSM-5 posttraumatic stresgrder symptoms in
U.S. national and veteran samplesychological Trauma: Theory,
Research, Practice, and Poliayoi: 10.1037/a0029730

Preacher, K. J., & Merkle, E. C. (2012). The Problef Model Selection
Uncertainty in Structural Equation Modelirfgsychological Methods, 17

1-14. doi: 10.1037/a0026804



27

Raftery, A. E. (1995). Bayesian model selectiosanial researctsociological
Methodology, 25111-163.

Regier, D. A., Narrow, W. E., Clarke, D. E., Kraamid. C., Kuramoto, S. J.,
Kuhl, E. A., & Kupfer, D. J. (2013). DSM-5 fieldiéds in the United
States and Canada, part Il: Test-retest relialnlityelected categorical
diagnosesAmerican Journal of Psychiatry, 1,/89-70. doi:
10.1176/appi.ajp.2012.12070999

Rhemtulla, M., Brosseau-Liard, P. E., & Savalei(2012). When can categorical
variables be treated as continuous? A comparisoobafst continuous and
categorical SEM estimation methods under suboptaoadlitions.
Psychological Methods, 1354-373. doi: 10.1037/a0029315

Richardson, E. J., & Richards, J. S. (2008). Fastirorcture of the PHQ-9 screen
for depression across time since injury among persoth spinal cord
injury. Rehabilitation Psychology, 5243-249. doi: 10.1037/0090-
5550.53.2.243

Ruggiero, K. J., Del Ben, K., Scotti, J. R., & Riis A. E. (2003). Psychometric
properties of the PTSD Checklist-Civilian Versidournal of Traumatic
Stress, 16495-502.

Simms, L. J., Watson, D., & Doebbeling, B. N. (2R02onfirmatory factor
analyses of Posttraumatic Stress Symptoms in deglagid nondeployed
veterans of the Gulf Wadournal of Abnormal Psychology, 11837-647.

doi: 10.1037//0021-843x.111.4.637



28

Spitzer, R. L., First, M. B., & Wakefield, J. C(2007). Saving PTSD from itself
in DSM-V. Journal of Anxiety Disorders, 2#loi:
10.1016/j.janxdis.2006.09.006

Spitzer, R. L., Williams, J. B. W., Kroenke, K. nzer, M., Verloin deGruy lll,
F.,Hahn, S. R., ... Johnson, J. G. (1994). tytdf a new procedure for
diagnosing mental disorders in primary ca@urnal of the American
Medical Association 2721749-1756. doi:
10.1001/jama.1994.03520220043029

Wang, L., Long, D., Li, Z., & Armour, C. (2011). Btraumatic stress disorder
symptom structure in Chinese adolescents exposadiéadly earthquake.
Journal of Abnormal Child Psychology,,3849-758. doi:
10.1007/s10802-011-9508-4

Wang, L., Zhang, J., Shi, Z., Zhou, M., Li, Z., AgaK., . . . Elhai, J. D. (2011).
Comparing alternative factor models of PTSD sym@tross
earthquake victims and violent riot witnesses iin@hEvidence for a
five-factor model proposed by Elhai et al. (2011burnal of Anxiety
Disorders, 25771-776. doi:
http://dx.doi.org/10.1016/}.janxdis.2011.03.011

Watson, D. (2005). Rethinking the mood and anxigtgrders: A quantitative
hierarchical model for DSM-\VJournal of Abnormal Psychology, 114
522-536.

Watson, D. (2009). Differentiating the mood andiatydisorders: A

guadripartite modeAnnual Review of Clinical Psychology,221-247.



29

Weathers, F. W., Litz, B. T., Herman, D. S., Husk&\., & Keane, T. M. (1993).
The PTSD Checklist: Reliability, validity, & diagsta utility. Paper
presented at the Paper presented at the annuahghetthe International
Society for Traumatic Stress Studies, San AntiohK,

Weathers, F. W,, Litz, B. T., Keane, T. M., Palmiér. A., Marx, B. P., &
Schnurr, P. P. . (2013). The PTSD Checklist for DSKPCL-5). Scale
available from the National Center for PTSD at wpisd.va.gov.

Wilkins, K. C., Lang, A. J., & Norman, S. B. (201Bynthesis of the
psychometric properties of the PTSD Checklist (P@iljtary, civilian,
and specific version®epression and Anxiety, 2896-606. doi:
10.1002/da.20837

Wirth, R. J., & Edwards, M. C. (2007). Item Fackaralysis.Psychological
Methods, 1258-79. doi: 10.1037/1082-989x.12.1.58

Yufik, T., & Simms, L. J. (2010). A meta-analytiocviestigation of the structure of
posttraumatic stress disorder symptodwarnal of Abnormal Psychology,

119 764-776. doi: 10.1037/a0020981



30

Table 1. Correlations tested with Wald's Chi-Squas.

Correlation 1 Direction Correlation 2
Alterations in Arousal with > Alterations in Arousal with
Somatic Non-Somatic
Negative Alteration in Mood > Negative Alteration in Mood
& Cognitions with Non- & Cognitions with Somatic
Somatic

Reexperiencing with Somatic Reexperiencing witnN
Somatic

Avoidance with Somatic > Avoidance with Non-Somatic
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Table 2. DSM-5 PTSD Models.

Models

PTSD Symptoms DSM-5 DSM-5Dysphoria
B1: Intrusive thoughts R R
B2: Nightmares R R
B3: Flashbacks R R
B4: Emotional cue reactivity R R
B5: Physiological cue reactivity R R
C1: Avoidance of thoughts A A
C2: Avoidance of reminders A A
D1: Trauma-related amnesia NAMC D
D2: Negative beliefs NAMC D
D3: Distorted blame NAMC D
D4: Persistent negative emotional state NAMC D
D5: Lack of interest NAMC D
D6: Feeling detached NAMC D
D7: Inability to experience positive NAMC D
emotions
E1: Irritable/angry NAA D
E2: Reckless behavior NAA H
E3: Hypervigilance NAA H
E4: Easily startled NAA H
E5: Difficulty concentrating NAA D
E6: Difficulty sleeping NAA D

Note. R = Reexperiencing; A = Avoidance; N = Nuntpinl = Hyperarousal;
NM = Negative Alterations in Mood and CognitionsA¥ Negative Alterations
in Arousal; D = Dysphoria.



Table 3. Fit Statistics of the Models Tested
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DSM-5 Dysphoria Krause's Combined
PTSD Model Depression PTSD-
Model Depression
Fit Statistics Model
Chi-Square | x?(164) = X% (164) = X% (26) = X*(362) =
436.83 457.64 117.913 776.691
RMSEA .079 .082 115 .066
CFlI 973 971 974 .965
TLI .969 .967 .963 961
BIC 14389.61 14403.99




Table 4. Correlations between somatic vs. non-sanatitors with PTSD

factors.

Correlation between factors r value Wald's Chi-Square
Reexperiencing and Somatic .602 v*(1) = 2.021p = .155
Reexperiencing and Non-Somatic 551
Avoidance and Somatic 573 v*(1) = 6.448p = .011
Avoidance and Non-Somatic 478
N.A.M.C. and Somatic .689 v* (1) = 6.744p = .009
N.A.M.C. and Non-Somatic .763
N.A.A. and Somatic 783 v* (1) = 4.889p = .027
N.A.A. and Non-Somatic 712

Note: N.A. M. C.- Negative alterations in Mood afdgnitions; N. A. A.-

Negative alterations in Arousal




Table 5. Factor Correlations for the PTSD and Degsien Factors
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Re-ex. Avoid. N.A.M. N.A.A. Non- Somatic
C. Som.

Re-ex. .851 .782 .798 551 .602
Avoid. 127 .706 478 573
N.A.M. .905 .763 .689
C.
N.A.A. 712 .783
Non- 914
Som.
Somatic

Note: Re-ex = Reexperiencing; Avoid = AvoidanceANVI. C.= Negative
alterations in Mood and Cognitions; N. A. A. = Naga alterations in Arousal;
Non-Som. = Non-Somatic




