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a b s t r a c t

The present study investigated the relationship between posttraumatic stress disorder (PTSD) and anger.
Anger co-occurring with PTSD is found to have a severe effect across a wide range of traumatic ex-
periences, making this an important relationship to examine. The present study utilized data regarding
dimensions of PTSD symptoms and anger collected from a non-clinical sample of 247 trauma-exposed
participants. Confirmatory factor analysis (CFA) was used to determine the underlying factor structure of
both PTSD and anger by examining anger in the context of three models of PTSD. Results indicate that a
five-factor representation of PTSD and one-factor representation of anger fit the data best. Additionally,
anger demonstrated a strong relationship with the dysphoric arousal and negative alterations in cog-
nitions and mood (NACM) factors; and dysphoric arousal was differentially related to anger. Clinical
implications include potential need to reevaluate PTSD's diagnostic symptom structure and highlight the
potential need to target and treat comorbid anger in individuals with PTSD. In regard to research, these
results support the heterogeneity of PTSD.

& 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Posttraumatic stress disorder (PTSD) is comorbid with many
psychological disorders; most commonly PTSD is comorbid with
substance use disorders with rates as high as 51.9% in men (Kessler
et al., 1995). Research has demonstrated that in approximately
43.6% of women and 59.0% of men with a PTSD diagnosis are likely
to have three or more diagnoses (Kessler et al., 1995). Another
construct that is highly prevalent across many trauma-exposed
populations is anger (Olatunji et al., 2010). Anger's impact on PTSD
is more complicated than anger simply being a symptom of the
disorder (McHugh et al., 2012). Clinically speaking, anger co-oc-
curring in individuals with a wide variety of traumas leads to
negative outcomes such as negative patient-therapist relation-
ships (Chemtob et al., 1997) and poor treatment efficacy and
greater symptom severity (McHugh et al., 2012). Also detrimental
to functioning is a proposed externalizing subtype of PTSD that
includes anger/aggression reactions and is highly comorbid with
more severe psychopathology such as substance use disorders and
niversity of Toledo, Mail Stop
.

antisocial personality disorder (Miller et al., 2003). The severe
consequences of this co-occurrence illustrate the importance for
examining PTSD and anger.

1.1. PTSD and anger relations

One theoretical explanation for the relationship between PTSD
and anger is the fear avoidance theory (Foa et al., 1995). This
theory posits that fear-related emotions are activated via re-
experiencing symptoms in trauma-exposed individuals. Secondary
to this fear activation, individuals are hypothesized to use avoid-
ance strategies as a means of coping with reexperiencing symp-
toms and trauma/fear-related emotions. Specifically, anger is
conceptualized as a potential means to avoid fear-related emo-
tions. As such, anger can be perceived as a maladaptive coping
strategy for individuals with PTSD. Considering the assumption
that avoidance maintains PTSD, this theory demonstrates the in-
effectiveness and severity of using anger to cope with PTSD.

Relations between PTSD and anger have been empirically
evaluated in various ways. In one study, anger significantly pre-
dicted PTSD's hyperarousal and avoidance/numbing symptom
cluster severity (Kulkarni et al., 2012), although that study did not
utilize latent factors to measure PTSD, as is our focus. Similarly in
another study, a strong relationship persisted even when anger-
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related PTSD items were removed from instruments measuring
anger (Novaco and Chemtob, 2002), implying that there is more to
this relationship than mere overlapping symptoms. Additionally,
there is a proposed externalizing subtype of PTSD (Miller et al.,
2003) and prior research demonstrates that anger/aggression
seem to be a key component of this subtype (Castillo et al., 2014;
Miller and Resick, 2007).

As far as the effects of comorbid PTSD and anger behaviors are
concerned, this co-occurrence seems to produce enduring and
detrimental subsequent emotional responses to traumatic events
above and beyond what is already covered in the PTSD diagnostic
criteria. According to a meta-analysis, the co-occurrence of PTSD
and anger holds true across a wide array of traumatic experiences
(Olatunji et al., 2010). Although trauma-exposed veterans com-
monly report anger symptoms (Calhoun et al., 2012; Hellmuth
et al., 2012; Kulkarni et al., 2012; Orth and Wieland, 2006;
Quimette et al., 2004; Raab et al., 2013), anger has also been re-
ported by individuals experiencing posttraumatic stress after
motor vehicle accidents (Chibnall and Duckro, 1994; Ehlers et al.,
1998), disaster relief working (Evans et al., 2006), sexual assault
(Feeny et al., 2000; Riggs et al., 1992) and in trauma-exposed
undergraduates (Jakupcak and Tull, 2005).

1.2. Factor structures of PTSD and anger

Anger and PTSD are both conceptualized in various ways in the
extant literature. We used a unidimensional representation of
anger derived from the Dimensions of Anger Reactions (DAR-5;
Forbes et al., 2014, 2004). The DAR-5 is a relatively new, 5-item
measure of anger. According to a recent factor analysis, the DAR-5
involves a one-factor solution (Forbes et al., 2014) and no com-
peting models for the DAR-5 have been reported to date.

PTSD's factor structure is widely debated among PTSD re-
searchers. Based on empiricism suggesting a poorly identified
DSM-IV three-factor model, the newly released DSM-5 has altered
the diagnostic structure (Friedman, 2013) such that the avoidance/
numbing cluster is now separated into two discrete clusters of
avoidance and negative alterations in cognitions and mood
(NACM; American Psychiatric Association, 2013). Furthermore,
two new symptoms were added (distorted blame, persistent ne-
gative emotional state) located in the NACM factor and a symptom
of recklessness into the alterations in arousal and reactivity (AAR)
symptom cluster (American Psychiatric Association, 2013).

The underlying structure of DSM-5 PTSD is based on the emo-
tional numbing model proposed by King and colleagues (King
et al., 1998) suggesting that avoidance and numbing symptoms are
better conceptualized distinctly; extensive research supports this
model (reviewed in Elhai and Palmieri, 2011). Although most re-
search was conducted prior to the release of the DSM-5 nosology, a
few recent investigations of the DSM-5 emotional numbing model
have revealed that it fits well in a number of trauma samples
(Biehn et al., 2013; Contractor et al., 2014; Elhai et al., 2012; Liu
et al., 2014a; Miller et al., 2013).

A further alteration of PTSD's conceptualization is the dys-
phoria model proposed by Simms et al. (2002). Adjusted for DSM-
5, a dysphoria factor is proposed that consists of the entire NACM
symptom cluster in addition to three distress-related AAR symp-
toms. This is based on theory suggesting that dysphoria/distress
underlies mood and anxiety disorders (Watson, 2005, 2009) and is
supported empirically (Biehn et al., 2013; Contractor et al., 2014;
Grant et al., 2008). The dysphoria model has demonstrated good fit
using DSM-5 data (Biehn et al., 2013; Contractor et al., 2014; Liu
et al., 2014a; Miller et al., 2013).

Most recently, evidence has emerged to suggest a five-factor
conceptualization of PTSD (Elhai et al., 2011). The five-factor dys-
phoric arousal model divides the AAR symptom cluster to
distinguish dysphoric arousal from anxious arousal (Elhai et al.,
2011). This model was developed because the dysphoria and
emotional-numbing models do not always demonstrate excellent
fit (Elhai et al., 2011) and some symptoms (i.e., difficulty sleeping,
irritability, difficulty concentrating) do not fit well into the
numbing or dysphoria factors. The authors argue that the afore-
mentioned symptoms better represent a somewhat agitated form
of dysphoria rather than a general dysphoria and that being overly
alert and easily startled is truly representative of a type of anxious
arousal found in most fear-based disorders (Elhai et al., 2011;
Watson, 2005).

The five-factor PTSD dysphoric arousal model consistently de-
monstrates superior fit to the four-factor models in trauma-ex-
posed samples of veterans (Armor et al., 2012; Harpaz-Rotem
et al., 2014; Pietrzak et al., 2012a), victims of natural disasters
(Armour et al., 2013a; Pietrzak et al., 2012b; Wang et al., 2011a,
2011c), youth (Bennett et al., 2014; Elhai et al., 2013), and adult
inpatients in an academic hospital (Reddy et al., 2013). More re-
cently, six (Liu et al., 2014b; Tsai et al., 2015) and seven (Armour
et al., 2014) factor models have been introduced into the extant
literature. See Armour et al. (2014) for complete PTSD model
comparisons.

1.3. Study aims and hypotheses

The purpose of the present study was to explore the latent
factor structure of PTSD and more specifically to assess the re-
lationship between PTSD's factors and a unidimensional anger
factor. Prior research has conceptualized anger multi-dimensional,
despite the dimensions of anger being highly intercorrelated. The
present study is novel in that we treated anger unidimensionally.
Exploring PTSD's latent factor structure could hopefully help in our
understanding of PTSD symptom presentations, given the dis-
crepancy in the extant literature regarding which is the best fitting
model of PTSD. Additionally, given the high comorbidity between
PTSD and anger, and the severity and complications surrounding
PTSD and anger, this topic is quite important. Several specific hy-
potheses were proposed. First, we hypothesized that the dysphoric
arousal model would fit better than alternative models. This is
based on prior research indicating the dysphoric arousal model
best represents PTSD.

In regard to the dysphoric arousal factors, we hypothesized that
anger would be more related to PTSD's avoidance, NACM, dys-
phoric arousal and anxious arousal symptom clusters than to re-
experiencing, because reexperiencing has not demonstrated to be
differentially related to anger in the extant literature. Anger has
shown relations with PTSD's numbing and arousal factors in the
extant literature (Kulkarni, 2012) and the fear-avoidance theory
suggests that anger may be used as an avoidant coping strategy for
individuals with PTSD (Foa et al., 1995) thus relating anger and
PTSD's avoidance factor. We also hypothesized that anger would
be more related to dysphoric arousal than NACM and anxious
arousal given that broad anger/irritability is subsumed within the
dysphoric arousal factor (Elhai et al., 2011).
2. Methods

There were 552 subjects recruited from a Midwestern uni-
versity's introduction to psychology course during 2013–2014 (for
credit). Subjects signed up via the Sona Systems web-based re-
cruitment platform, directed to an online consent form and web
surveys.



Table 1
DSM-5 posttraumatic stress disorder models.

PTSD Symptom Dysphoria DSM-5 Dysphoric Arousal

1. Intrusive thoughts R R R
2. Nightmares R R R
3. Reliving trauma R R R
4. Emotional cue reactivity R R R
5. Physiological cue reactivity R R R
6. Avoidance of thoughts A A A
7. Avoidance of external reminders A A A
8. Trauma-related amnesia D NACM NACM
9. Negative beliefs D NACM NACM

10. Distorted blame D NACM NACM
11. Persistent negative trauma related

emotion
D NACM NACM

12. Lack of interest D NACM NACM
13. Feeling detached D NACM NACM
14. Inability to experience positive

emotions
D NACM NACM

15. Irritable or aggressive behavior D AAR DA
16. Recklessness D AAR DA
17. Hypervigilance AAR AAR AA
18. Easily startled AAR AAR AA
19. Difficulty concentrating D AAR DA
20. Difficulty sleeping D AAR DA

Note. R¼Reexperiencing, A¼Avoidance; D¼Dysphoria; NACM¼Negative altera-
tions in cognitions and mood; AAR¼Alterations in arousal reactivity;
DA¼Dysphoric arousal; AA¼Anxious arousal
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2.1. Instrumentation

2.1.1. Demographic survey
Standard demographics were collected including, gender, age,

ethnicity, education, relationship status, employment, and
household income.

2.1.2. Structured Clinical Interview for DSM-IV (SCID) PTSD trauma
screen

The SCID PTSD trauma screen is a single question used to
screen for potential trauma exposure to fulfill PTSD's Criterion A
(First et al., 2002). Only subjects who endorsed trauma exposure
on this screening question were eligible for participation. The SCID
PTSD trauma screen demonstrates 75.6% sensitivity, 67.4% speci-
ficity and 73.9% overall diagnostic power in a primary care patient
sample and 65.5% sensitivity, 87.2% specificity and 72.3% overall
diagnostic power in an undergraduate sample (Elhai et al., 2008).

2.1.3. Stressful Life Events Screening Questionnaires (SLESQ)
The SLESQ (Goodman et al., 1998) is a 13-item self-report as-

sessment of lifetime trauma exposures that is more comprehen-
sive than the aforementioned SCID PTSD trauma screen. The final
question prompts students to elect and bear in mind their most
distressing trauma while answering follow-up questions (i.e. the
Posttraumatic Stress Disorder Checklist). In keeping with the new
DSM-5 criteria for PTSD, a modified version of the SLESQ was
utilized inquiring about repeated or extreme exposure to grue-
some or horrific details of trauma, and whether indirect trauma
was experienced solely through electronic media, or in one's oc-
cupation (Elhai et al., 2012). Test re-test reliability is high with a
median kappa of 0.73 (Goodman et al., 1998). The SLESQ has also
demonstrated good convergent and concurrent validity (r¼0.77)
with a more comprehensive interview of trauma exposure
(Goodman et al., 1998).

2.1.4. Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5)
The PCL-5 (Weathers et al., 2013) is a 20-item self-report

measure assessing for PTSD symptoms which map directly onto
the DSM-5 PTSD symptom criteria. The amount of distress each
symptom has caused over the past month is rated from 0¼“Not at
all” to 4¼“Extremely”. Test re-test reliability for the original PCL has
been reported as high (r¼0.96) in veterans (McDonald and Cal-
houn, 2010; Weathers et al., 1993). The PCL has demonstrated
good internal consistency in an undergraduate sample with
Cronbach's alpha coefficients of 0.94 for PCL total score, 0.85 for
re-experiencing, 0.85 for avoidance and 0.87 for hyperarousal
subscales (Ruggiero et al., 2003). Good convergent validity was
demonstrated in a college sample with high correlations (r 4
0.75) between the PCL and the Impact of Event Scale, and the
Mississippi Scale for PTSD-Civilian version (Ruggiero et al., 2003).
Internal reliability in the current study was 0.954.

2.1.5. Dimensions of Anger Reactions-5 (DAR-5)
The DAR-5 (Forbes et al., 2014) is a 5-item self-report measure

assessing for dispositional anger rated from 0¼ “Not at all” to
5¼“Very much”. Spearman correlations between the DAR and the
single item on the PCL assessing for anger/irritability were 0.53
and 0.52 at intake and 0.71 and 0.70 at follow-up demonstrating
the DAR measures a similar yet distinct construct (Forbes et al.,
2004). The DAR-5 has demonstrated good internal consistency
with item-total correlations ranging from 0.72 to 0.89, and good
discriminant validity with the Hospital Anxiety and Depression
Scale (Forbes et al., 2014). Internal reliability in the current study
was 0.891.
2.2. Exclusion criteria and sample characteristics

Although subjects were screened for trauma exposure prior to
completion of the web surveys, of the initial 552 subjects, 298
(53.9%) were omitted for not reporting/endorsing a worst quali-
fying trauma on the SLESQ. Five subjects were omitted for en-
dorsing witnessed or indirect trauma as their worst trauma but
only through electronic media. Two subjects were excluded for
missing more than half the items on the SLESQ, PCL-5 and the
DAR-5 as data could not be practically estimated with this many
missing responses. This resulted in an effective sample size of 247.

The effective sample had a mean age of 19.65 (SD¼2.88). The
majority of subjects identified as female (n¼176, 71.3%). Most
were employed part-time (n¼121, 49.0%), were unemployed stu-
dents (n¼80, 32.4%) or employed full-time (n¼32, 13.0%). Subjects
primarily identified as single (n¼205, 83.0%), living with a sig-
nificant other (n¼31, 12.6%), married (n¼8, 3.2%), or divorced,
separated or widowed (n¼3, 1.2%). Most were Caucasian (n¼181,
73.3%), African-American (n¼53, 21.5%), Hispanic or Latino (n¼24,
9.7%) or Asian (n¼14, 5.7%).

2.3. Analyses

Four primary CFAs were conducted using Mplus 7 software
(Muthén and Muthén, 2010) to determine goodness of fit for the
emotional numbing, dysphoria, dysphoric arousal models (See
Table 1 for symptom mappings) and a one-factor model of anger.
The DAR-5 has previously been shown to demonstrate only one
factor and thus competing models were not tested. Additionally, to
conduct a more pure test of the association between dysphoric
arousal and anger, we ran an additional CFA with symptom E1
excluded from the model (irritable or aggressive behavior). Al-
though other symptoms of PTSD are somewhat related to anger
(e.g., recklessness, persistent negative trauma related emotion),
we intended to only remove the item that was most purely related
to anger and leave the broader items of negative affect and be-
havioral problems in the (Novaco and Chemtob, 2002). A final CFA
was conducted to examine the combined model consisting of the
best fitting PTSD model and the one factor model of anger.



Table 2
Fit statistics for PTSD and anger models.

Model χ2 df CFI TLI RMSEA (90%
CI)

BIC

Emotional
numbing

490.367* 164 0.969 0.964 0.090 (0.081–
0.099)

13,668.214

Dysphoria 495.936* 164 0.965 0.964 0.091 (0.081–
0.100)

13,681.818

Dysphoric
arousal

434.679* 160 0.965 0.969 0.083 (0.074–
0.093)

13,626.257

Anger 12.952* 5 0.997 0.994 0.080 (0.027–
0.135)

3131.985

Combined model 596.844* 260 0.972 0.967 0.072 (0.065–
0.080)

16,399.428

Note. χ2¼chi-square value; df ¼ degrees of freedom; CFI¼comparative fit index;
TLI¼Tucker Lewis index; RMSEA¼root mean square error of approximation;
BIC¼Bayesian information criterion.

* significant at po0.001 level. The combined model contained the dysphoric
arousal model and anger model.
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Data obtained from the PCL-5 and DAR-5 were treated as or-
dinal using a polychoric covariance matrix and probit coefficients
for factor loadings, given that both measures have five or fewer
response options. We used weighted least squares estimation with
a mean and variance-adjusted chi-square (WLSMV) in CFA, which
is the preferred method of estimation for ordinal data (Flora and
Curran, 2004). Residual error covariances were fixed to zero and
all factor variances were fixed to 1. Chi-square difference tests
were used to compare nested models. Bayesian Information Cri-
terion (BIC) values were compared for non-nested models, derived
via maximum likelihood estimation. A difference of 10 points in-
dicates strong support that the model with the lowest BIC value
has better fit (Wirth and Edwards, 2007). Data were assessed for
missingness using Little's MCAR test. Results indicate that the data
were not missing completely at random, χ2¼483.01, df¼380,
po0.001. Therefore, missing items were treated using full in-
formation maximum likelihood estimation with a pairwise present
approach (Graham, 2009). This method is robust to data that are
missing at random and missing not at random.

Several goodness of fit indices were obtained for each of the
specified models. Specifically, the comparative fit index (CFI),
Tucker Lewis Index (TLI), and root mean square error of approx-
imation (RMSEA). According to benchmarks proposed by (Hu and
Bentler, 1999), models fitting very well are indicated by CFI and
TLIZ0.95 and RMSEAr0.06. Finally, several Wald chi-square tests
of parameter constraints were conducted to test the null hypoth-
esis that the difference between two correlations is equal to zero.
Six Wald chi-square tests were conducted using the best fitting
PTSD model with Criterion E1 (i.e. irritable or aggressive behavior)
and two were tested using the best fitting PTSD model without
Criterion E1.
Table 3
Factor loadings for the dysphoric arousal model.

PTSD Symptom Factor Factor loading

1. Intrusive thoughts R 0.835
2. Nightmares R 0.753
3. Reliving trauma R 0.759
4. Emotional cue reactivity R 0.820
5. Physiological cue reactivity R 0.768
6. Avoidance of thoughts A 0.887
7. Avoidance of external reminders A 0.889
8. Trauma-related amnesia NACM 0.400
9. Negative beliefs NACM 0.794

10. Distorted blame NACM 0.703
11. Persistent negative trauma related emotion NACM 0.814
12. Lack of interest NACM 0.792
13. Feeling detached NACM 0.858
14. Inability to experience positive emotions NACM 0.864
15. Irritable or aggressive behavior DA 0.764
16. Recklessness DA 0.682
17. Hypervigilance AA 0.857
18. Easily startled AA 0.891
19. Difficulty concentrating DA 0.859
20. Difficulty sleeping DA 0.763

Note. R¼Reexperiencing, A¼Avoidance; D¼Dysphoria; NACM¼Negative altera-
tions in cognitions and mood; DA¼Dysphoric arousal; AA¼Anxious arousal
3. Results

The average PCL-5 score was 26.23 (SD¼19.18). Using a diag-
nostic algorithm proposed by Cook et al. (2003) that was modified
to be consistent with the new DSM-5 diagnostic criteria (American
Psychiatric Association, 2013), 6.65% of all subjects met probable
PTSD criteria. The original diagnostic algorithm proposed that the
presence of one re-experiencing, three avoidance/numbing and
two hyperarousal symptoms rated three or higher on the PCL in-
dicates a likely PTSD diagnosis. The coding for the PCL-5 has been
altered such that ratings are nowmade on a 0–4 scale instead of 1–
5. Thus, likely PTSD diagnosis in the present study was determined
by the presence of at least one reexperiencing, one avoidance, two
NACM and two AAR symptoms rated two or higher, which is
consistent with the new DSM-5. Although only a small percentage
of the sample met a likely PTSD diagnosis, previous research de-
monstrates that a PTSD diagnosis is not necessary in modeling
PTSD's factor structure (Biehn et al., 2012). The average DAR-5
score for the entire sample was 9.63 (SD¼4.83), which was less
than one standard deviation below the identified cut off of 12 for
problematic anger (Forbes et al., 2014). The DAR-5 total score
differed significantly for individuals with PTSD (M¼11.97,
SD¼5.60) versus without PTSD (M¼8.18, SD¼3.60), t(239)¼�
6.39, po0.001. There were no significant differences on age, t
(524)¼1.63, p¼0.10, years of schooling completed, t(524)¼� .81,
p¼0.41, or gender, χ2(1)¼0.26, p¼0.30, between trauma- versus
non-trauma exposed participants.

The following frequencies were reported by individuals for
most distressing traumas: family member or close friend died
from homicide, suicide or accident (n¼115, 46.6%), life threatening
accident (n¼22, 8.9%), life-threatening illness (n¼18, 7.3%), parent
or caregiver physically harmed them (n¼18, 7.3%), physically
being forced to have sex (n¼17, 6.9%), partner/date physically
harmed them (n¼14, 5.7%), other dangerous/life threatening si-
tuation (n¼13, 5.3%), present when someone was killed, injured or
assaulted (n¼10, 4.0%), repeated exposure to vivid trauma details
(n¼10, 4.0%), physical force/threat used to try to have sex with
them (n¼5, 2.0%), physical force or weapon used against them
(n¼3, 1.2%) and being threatened with a weapon (n¼2, 0.8%).
Average time elapsed (in years) since the event occurred was re-
ported to be 2.96 (SD¼3.90).
3.1. CFAs

Results from CFAs indicate well-fitting emotional numbing,
dysphoria, dysphoric arousal and anger models; fit statistics are
presented in Table 2. Results from chi-square difference tests in-
dicate that the dysphoric arousal model fit the data better than the
dysphoria model, Δχ2(4)¼43.156, po0.001, and the DSM-5
emotional numbing model, Δχ2(4)¼44.351, po0.001. The differ-
ence in BIC values between the DSM-5 emotional numbing model
(13,681.818) and dysphoria model (13,668.214) was greater than
10 (13.604) indicating that the DSM-5 emotional numbing model
had better fit. See Table 3 for factor loadings.



Table 4
Correlations among anger and PTSD factors.

R A NACM DA AA DA� Anger

R –

A 0.846 –

NACM 0.742 0.674 –

DA 0.774 0.685 0.872 –

AA 0.671 0.607 0.718 0.816 –

DA� 0.777 0.717 0.852 – 0.816 –

Anger 0.462 0.444 0.576 0.695 0.504 0.599 –

Note. R¼Reexperiencing, A¼Avoidance; D¼Dysphoria; NACM¼Negative altera-
tions in cognitions and mood; DA¼Dysphoric arousal; AA¼Anxious arousal;
DA�¼Dysphoric arousal excluding Criterion E1. All correlations are significant at
po0.001.
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3.2. Wald tests

The Wald tests results indicate anger was significantly more
highly correlated with NACM than re-experiencing, Wald χ2(1)¼
6.751, p¼0.009, and with dysphoric arousal than re-experiencing,
Wald χ2(1)¼25.101, po0.001. However, anger was not sig-
nificantly more highly correlated with avoidance than reexper-
iencing, Wald χ2(1)¼0.167, p¼0.683, or with anxious arousal than
re-experiencing, Wald χ2(1)¼0.609, p¼0.435. In the second set of
Wald tests, anger was significantly more highly correlated with
dysphoric arousal than NACM, Wald χ2(1)¼19.586, po0.001, and
anxious arousal, Wald χ2(1)¼10.040, p¼0.001. See Table 4 for
Wald tests correlations.

Finally, we recomputed the second set of Wald tests that as-
sessed the distinctiveness of PTSD's dysphoric arousal factor from
NACM and anxious arousal. In recomputing, we removed PTSD's
anger/irritability item (included in the dysphoric arousal factor)
from analyses, in order to conduct a purer test of the association
between dysphoric arousal and anger. In this reanalysis, anger
continued to be significantly more highly correlated with dys-
phoric arousal (r ¼ 0.599) than anxious arousal (r¼0.504), Wald
χ2(1)¼4.695, p¼0.030. Anger was not significantly more highly
correlated with dysphoric arousal (r¼0.599) than NACM
(r¼0.576), Wald χ2(1)¼0.345, p¼0.557.
4. Discussion

Consistent with most prior research, results indicated that a
five-factor dysphoric arousal model best represented the factor
structure of PTSD compared to alternative models and combined
with a unifactorial model of anger provided good fit to the data.
We hypothesized that anger would be more related to avoidance,
negative alterations in cognitions and mood (NACM), dysphoric
arousal and anxious arousal symptom clusters than to re-experi-
encing. Results indicated that only the NACM and dysphoric
arousal symptom clusters demonstrated stronger relations with
anger.

So in contrast to PTSD's re-experiencing, we propose that
PTSD's dysphoric arousal lies somewhere on a continuum between
depression on one side and anxiety on the other side, where
PTSD's emotional numbing/NACM aligns closer to depression and
anxious arousal aligns closer to anxiety. This proposal is based on
prior work demonstrating that dysphoric arousal is not more re-
lated to depression versus anxiety (Armour et al., 2013b; Wang
et al., 2011b, 2013), though is more related to depression than
anxious arousal is (Armour et al., 2012), and more related to an-
xiety than emotional numbing is (Armour et al., 2012). Thus our
finding that anger was more related to NACM and dysphoric
arousal suggests that perhaps anger better taps PTSD's distress
dimensions (i.e., dysphoric arousal and NACM) than intrusive or
fear/anxious-related dimensions.

Despite anger being most related to dysphoric arousal and
NACM, dysphoric arousal was significantly more highly correlated
with anger. In fact, also in contrast to anxious arousal, dysphoric
arousal was more highly correlated with anger. Previous literature
supports unique relations for dysphoric arousal with depression
and anxiety (Armour et al., 2013b) and these results imply addi-
tional uniqueness in relation to anger – especially when compar-
ing dysphoric arousal against anxious arousal.

4.1. Implications

These results lend support for the five-factor dysphoric arousal
model of PTSD. The dysphoric arousal construct appears to be an
important part of PTSD and is overlooked when other models of
PTSD are used that combine dysphoric arousal with either dys-
phoria or anxious arousal. Although the DSM-5 model is an im-
provement over the DSM-IV model, results continue to demon-
strate that other models of PTSD may be statistically and con-
ceptually superior (e.g. Contractor et al., 2014; Yufik and Simms,
2010).

These results have potential clinical implications worth noting
as well. Given anger is often reported by individuals with PTSD
(Foa et al., 2007) targeting anger within the context of treatment
may be one avenue to treating concurrent PTSD symptoms. For
example, these results demonstrate that anger is highly related to
PTSD's symptom clusters of numbing, dysphoria and arousal.
These results could suggest that individuals presenting for PTSD
treatment with these types of symptoms present, may also present
with symptoms of anger. Furthermore, clinicians should consider
independently assessing for anger above and beyond that which is
present in PTSD, similar to how providers assess for depression
and anxiety. Most evidence-based treatments for PTSD (e.g., ex-
posure therapy and cognitive interventions) do not target anger
directly (Foa et al., 2007) and these results suggest that perhaps
clinicians could be targeting these symptoms. In this vein there is
also an accumulating body of evidence to indicate that anger im-
pedes the outcome of even evidence based and otherwise effective
PTSD treatment (Olatunji et al., 2010).

For DSM-5, these results indicated that a four-factor symptom
representation may not be the best conceptualization. Although
the DSM-5 emotional numbing model fit the data well, the dys-
phoric arousal model demonstrated significantly better fit. The
unique dysphoric arousal factor seems to possess both a distress/
dysphoria component (e.g., irritability) and an anxious component
(e.g., difficulty concentrating) – in fact, Elhai et al. (2011) con-
ceptualized dysphoric arousal as an agitated or restless form of
dysphoria. The diverse range of symptomotology of this disorder
complicates its conceptualization. Thus, utilizing the dysphoric
arousal model seems to depict the most precise yet thorough
factor structure and should potentially be considered over the
DSM-5 emotional model.

4.2. Limitations

The present study is not without limitations. First, using a
college sample of predominantly young females potentially leaves
us unable to generalize results to the population as a whole. In
addition, a low percentage of the sample in the present study met
a probable PTSD diagnosis, indicating the sample was not highly
symptomatic. The heterogeneity surrounding reported most dis-
tressing traumas is a significant limitation, namely that the ma-
jority of the sample reported their most distressing trauma to be
the death of a family member or close friends by homicide, suicide
or accident. A clinical sample may provide more diverse traumas,
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although our sample was relatively diverse in regard to trauma
exposure. The use of a cross-sectional design also rules out any
possibility for detecting any potential causal mechanisms for the
relationship between PTSD and anger. The reliance on self-report
surveying is a limitation as well.

4.3. Future directions

Future research should explore this relationship further by in-
corporating potential third variable mechanisms such as depres-
sion. Incorporating more variables could identify a clearer picture
of PTSD and PTSD's relations with other mental illness and emo-
tional states. Doing so with a longitudinal design would be the
most rigorous. Replicating these analyses using a clinical or ve-
teran sample would be imperative for generalizability and validity.
Although the present sample did demonstrate a wide range of
trauma exposures, a clinical sample would be more thorough.
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