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Abstract

We conducted a latent class analysis (LCA) on 249 recent motor vehicle accident (MVA) victims
to examine subgroups that differed in posttraumatic stress disorder (PTSD) symptom severity,
current major depressive disorder and alcohol/other drug use disorders (MDD/AoDs), gender, and
interpersonal trauma history 6-weeks post-MVA. A 4-class model best fit the data with a resilient
class displaying asymptomatic PTSD symptom levels/low levels of comorbid disorders; a mild
psychopathology class displaying mild PTSD symptom severity and current MDD; a moderate
psychopathology class displaying severe PTSD symptom severity and current MDD/AoDs; and a
severe psychopathology class displaying extreme PTSD symptom severity and current MDD.
Classes also differed with respect to gender composition and history of interpersonal trauma
experience. These findings may aid in the development of targeted interventions for recent MVA
victims through the identification of subgroups distinguished by different patterns of psychiatric
problems experienced 6-weeks post-MVA.
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1. Introduction

Over 2 million Americans are treated in emergency departments yearly due to motor vehicle
accident (MVA)-related injuries (CDC, 2011); these victims are at increased risk for
negative mental health outcomes including posttraumatic stress disorder (PTSD), major
depressive disorder (MDD), and alcohol/other drug use disorders (AoDs) (O’Donnell,
Creamer, Pattison, & Atkin, 2004). In particular, PTSD is one of the most common
psychiatric disorders following injury (Heron-Delaney, Kenardy, Charlton, & Matsuoka,
2013). Further, PTSD is associated with significant cost to both the individual experiencing
it and to society at large: MVA victims with PTSD experience more physical and
psychological functional impairment (Bryant et al., 2010) and utilize greater medical and
psychiatric health care dollars than victims without PTSD (O’Donnell et al., 2005).

MDD and AoDs often co-occur with PTSD: MDD and AoDs affect 35.2% and 46.4% of
people with PTSD, respectively (Pietrzak, Goldstein, Southwick, & Grant, 2011). This
comorbidity is significant, as people with PTSD/MDD report more severe PTSD symptom
severity and lower levels of psychosocial functioning (Shalev et al., 1998) than people with
either PTSD or MDD alone. Additionally, people with PTSD/AoDs experience a greater
number of PTSD symptoms (Saladin, Brady, Dansky, & Kilpatrick, 1995) and consume
greater addiction treatment services, yet experience less benefit from them (Brown, Stout, &
Mueller, 1999).

Since psychiatric comorbidity is the rule, rather than the exception, for people experiencing
PTSD, research into whether certain patterns of comorbidity are evident among trauma
victims has important implications for informing intervention efforts. For example, despite
the existence of empirically-supported PTSD treatments, translating these treatments into
routine general clinical practice remains a challenge due to concern that psychiatric
comorbidities may adversely affect patient treatment response (Cook, Schnurr, & Foa,
2004). Furthermore, non-response rates of over 50% are common in PTSD treatments
(Schottenbauer, Glass, Arnkoff, Tendick, & Gray, 2008), and oftentimes following
treatment, recipients still meet diagnostic status (Bradley, Greene, Russ, Dutra, & Westen,
2005). Variations in success following treatment may stem from the fact that PTSD is a
heterogeneous disorder with varying symptom presentation (Galatzer-Levy & Bryant, 2013)
and, as mentioned, differing comorbidities. Identification of subgroups of trauma victims
who differ according to severity of PTSD and comorbid psychiatric problems can directly
inform the structure of treatment efforts. One useful methodological tool for addressing this
question is latent class analysis (LCA). LCA is a person-centered statistical technique that
identifies subgroups of individuals who share common characteristics (Collins and Lanza,
2010) and is often used as a tool to identify subgroups within a population that may be
useful targets in future interventions.

Galatzer-Levy and colleagues (2012) used LCA to examine patterns of lifetime comorbidity
among people with lifetime PTSD in the National Comorbidity Survey-Replication (NCS-
R). The authors found 3 different patterns of comorbidity among those with PTSD: a class
with comorbid mood/anxiety disorders; a class with comorbid mood/anxiety disorders and
AoDs; and a class with low levels of comorbidity. Lending further support to these findings,

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Hruska et al.

Page 3

Muiller and colleagues (2014) recently replicated these results in an independent sample
derived from the PsyCoLaus study, a population based cohort-study in Lousanne,
Switzerland. While these studies represent an important step in elucidating patterns of
psychiatric comorbidity in chronic PTSD, it is unknown whether a similar pattern is
identifiable in more recent trauma victims. If there exist subgroups of recent trauma victims
identifiable early post-trauma, then it may be possible to administer tailored interventions to
these groups soon after trauma exposure.

Several factors may influence the pattern of psychiatric problems displayed by recent trauma
victims. One is PTSD symptom severity. Trauma victims experience a range of PTSD
symptom levels following trauma exposure (Breslau, Reboussin, Anthony, & Storr, 2005),
with many individuals reporting subclinical levels of PTSD symptoms yet experiencing
functional impairment comparable to full diagnostic PTSD (Stein, Walker, Hazen, & Forde,
1997). Additionally, trauma victims experiencing PTSD and MDD (Momartin, Silove,
Manicavasager, & Steel, 2004; Shah, Shah, & Links, 2012) or AoDs (Saladin et al., 1995)
report both a greater number of — as well as more severe — PTSD symptoms compared to
people with PTSD alone. Thus, it would be valuable to determine whether PTSD symptom
severity is a discerning factor characterizing subgroups of recent trauma victims.

In addition to PTSD symptom severity, both gender and interpersonal trauma history may be
useful variables to include when investigating the pattern of psychiatric problems
experienced by recent trauma victims. Females are twice as likely as males to meet criteria
for PTSD (for review see Tolin & Foa, 2006). Furthermore, there are known gender
differences in the prevalence of psychiatric disorders commonly comorbid with PTSD;
females display greater rates of mood and anxiety disorders, and males display greater rates
of AoDs (Kessler, 1994). Additionally, interpersonal traumas have the highest probability of
resulting in PTSD (Breslau et al., 1998), a history of interpersonal trauma increases an
individual’s risk for PTSD given the experience of a subsequent trauma (Breslau &
Anthony, 2007), and interpersonal trauma increases the risk for both subsequent MDD and
AoDs (Hedke et al., 2008). Collectively, this research suggests that the inclusion of gender
and interpersonal trauma history as indicator variables is essential when examining the
presence of latent classes of recent trauma victims that differ according to PTSD symptom
severity and comorbid psychiatric disorders because it reduces the possibility of model
misspecification.

In summary, research investigating potential subgroups of recent trauma victims is needed to
inform intervention efforts. Existing research has identified clinically relevant subgroups of
adults suffering from chronic PTSD; however, no study to date has examined whether
similar subgroups are present soon after trauma. The current study sought to fill this gap
using LCA to examine whether there are subgroups of recent MVA victims who differ in
terms of gender, interpersonal trauma history, PTSD symptom severity, and the presence of
current MDD and AoDs assessed 6-weeks post-MVA. Furthermore, unlike prior studies
utilizing LCA, we examined whether differences between the subgroups on the variables
included in the LCA were statistically significant, providing a more thorough examination of
the characteristics defining each subgroup. While we did not make any specific hypotheses
regarding the number of classes determined by our analyses, we did predict that the classes
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would differ on PTSD symptom levels and rates of comorbid MDD and AoDs. Additionally,
consistent with the literature, we hypothesized that the classes would be differentiated by
gender and interpersonal trauma history such that women would be more likely to have
current MDD (while men would be more likely to have current AoDs) and that an
interpersonal trauma history would be associated with a more severe PTSD symptom
presentation.

2.1. Participants

Three hundred fifty-six non-amnesic MVA victims (211 male, 145 female) admitted to a
level-1 trauma center were recruited during their hospital stay. Ages ranged from 18-87 (M
= 38.66, D = 16.21), and approximately 88% were Caucasian, 10% were African
American, 0.3% were Hispanic, and 1% reported other ethnicities. Six weeks post-MVA,
249 (138 male, 111 female) participants provided at least partial follow-up data. Age and
education were unrelated to retention (ps > 0.05); however, non-Caucasians and males were
more likely to be lost to follow-up (ps < 0.05).

No more than 5% of the data for PTSD symptom severity were missing; therefore,
imputation based upon an expectation maximization algorithm was used for this variable
(Bentler, 2004). While no more than 6% of the MDD, AoDs, or interpersonal trauma history
data were missing, imputation was not performed given the conceptual difficulties with
imputing dichotomous variables.

2.2. Procedures

The following procedures were approved by the Human Subjects Review Boards of Summa
Health System, Akron General Medical Center, and Kent State University. MVA victims
admitted to one of two level-1 trauma centers with Glasgow Coma Scale scores = 14 were
approached by the head trauma nurse. Participants were administered the Mini Mental Status
Exam (MMSE; Folstein, Folstein, & McHugh, 1975) in order to determine ability to give
informed consent. If a patient was deemed eligible, a researcher approached the patient,
explained the study in detail, and obtained written informed consent. During the initial
inhospital interview, demographic information was collected.

Follow up assessments were conducted 6-weeks post-MVA in participants’ homes by a
Master’s level clinical psychology graduate student. During this assessment, PTSD
symptom symptoms were assessed with the Clinician-Administered PTSD Scale (CAPS:
Blake et. al., 1995), current MDD and AoDs were assessed using the Structured Clinical
Interview for DSM-IV (SCID-1V: First, Gibbon, Spitzer, & Williams, 1996), and
interpersonal trauma history was assessed using the Traumatic Stress Schedule (TSS: Norris,
1990). For the CAPS and SCID-IV data, audio recordings of the interviews were collected
and a random 10% of the recordings were reviewed by an independent interviewer for the
purposes of establishing reliability (reported below).
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2.3. Measures

The Clinician-Administered PTSD Scale (CAPS) was used to assess PTSD symptom
severity 6-weeks post-MVA (Blake et al., 1995). The CAPS is a semi-structured clinical
interview that assesses both the frequency and intensity of PTSD symptoms experienced in
the past month and can be used to yield both a categorical PTSD diagnosis and a measure of
continuous PTSD symptom severity. In the current study, PTSD diagnosis was used for
descriptive purposes and PTSD symptom severity was used in the LCA. PTSD symptom
severity was determined by summing the frequency and intensity ratings associated with
each of the 17 PTSD symptoms assessed by the CAPS. The strong psychometric properties
of the CAPS are well established (Weathers, Keane, & Davidson, 2001). Interrater reliability
for the CAPS in the current study was strong (r = 0.98, p < 0.001).

The Structured Clinical Interview for the DSM-1V (SCID-1V) was used to assess current
MDD and AoDs. The SCID-IV is a semi-structured clinical interview that is used to make
diagnoses for DSM axis-I disorders (First et al., 1996). The depression and alcohol/drug
modules of the SCID-1V have been found to have good validity and reliability (Kranzler et.
al., 1996; Riskind, Beck, Berchick, Brown, & Steer, 1987; Skre, Onstad, Torgersen, &
Kringlen, 1991). A kappa of 1.00 indicating perfect agreement was found for the
dichotomously scored (i.e., diagnosis present/absent) depression module, while a kappa of
0.70 was found for the dichotomously scored alcohol/drug module in the current study.

A self-report version of the Traumatic Stress Schedule (TSS) was used to assess
interpersonal trauma history (Norris, 1990). Participants indicated whether they had ever
experienced 9 different traumatic events. Participants were coded as having an interpersonal
trauma history if they endorsed exposure to one or more of the following events: robbery/
mugging, physical assault, or sexual assault. The TSS has been used in a variety of
populations (Flett, Kazantzis, Long, MacDonald, & Millar, 2002; Goldberg & Garno, 2005;
Thompson & Kingree, 1998), and has been shown to demonstrate strong test-retest
reliability (reviewed in Norris & Hamblen, 2004).

3. Data Analysis Plan

The LCA was performed in MPlus version 5 (Muthén & Muthén, 2007). The indicator
variables included in the LCA consisted of a mix of continuous (i.e., PTSD symptom
severity) and categorical variables (i.e., current MDD, current AoDs, interpersonal trauma
history, and gender). Given the relationships that exist between PTSD, MDD, AoDs and
interpersonal trauma history/gender we chose to include gender and interpersonal trauma
history as indicator variables, rather than covariates, in order to reduce the possibility of
model misspecification. While the term “latent class analysis (LCA)” is sometimes reserved
for latent class models consisting entirely of categorical variables, we chose to refer to the
latent class model in the current study as a LCA given that a majority of the variables
included in the analysis are categorical (4 of the 5), as well as the fact that the MPlus user
manual refers to latent class models as latent class analyses regardless of the level of
measurement belonging to the indicator variables (Muthen & Muthen, 2007, pp. 134-135).
Consistent with recommendations, a variety of statistical and non-statistical criteria were
evaluated to determine the optimal latent class model (Marsh, Ludke, Trautwein, & Morin,
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2009; Marsh, Hau, & Wen, 2004). In terms of statistical criteria, for each latent class model
estimated, the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC),
and sample size adjusted Bayesian Information Criterion (SSA-BIC) were evaluated. For
these fit indices, lower values indicate better model fit. Additionally, the bootstrap
likelihood ratio test (BLRT) was examined for each model estimated. The BLRT is a
statistical test that generates a bootstrapped sample to compare the log likelihoods of the k
and the k-1 class solutions (where k is the number of classes estimated in a given model). A
statistically significant finding indicates that the k class is a better fit to the data than the k-1
class. The BLRT is one of the most effective statistical tools for accurately identifying the
correct number of classes in LCA (Nylund, Asparouhov, & Muthén, 2007). Finally, entropy
was examined for each model. Entropy scores provide an indication of the classification
accuracy of the model and range between 0 and 1 — with values near lindicating better
model fit. In terms of non-statistical criteria, we gave consideration to the interpretability
and the size of latent classes associated with each model estimated.

To determine how the latent classes resulting from the best fitting latent class model differed
on the indicator variables included in the LCA, a one-way analysis of variance was used to
compare the PTSD symptom severity levels associated with each of the classes at 6-weeks
post-MVA. Furthermore, to aid in understanding the clinical relevance of these symptom
levels, each class was described according to where it fell on the range/categorization of
scores possible on the CAPS (i.e., 0-19: asymptomatic/few symptoms; 20-39: mild PTSD
symptoms; 40-59: moderate PTSD symptoms; 60-79: severe PTSD symptoms; >=80:
extreme PTSD symptoms) as described in the CAPS manual (Blake et al., 1995). Finally,
Pearson chi-square tests were used to determine class differences on current MDD, current
AoD, interpersonal trauma history, and gender

4.1. Descriptive Statistics

At 6-weeks, 25 participants met PTSD diagnostic status (10.0%). The overall mean for
PTSD symptom severity was M = 25.60 (SD = 20.71), 12.6% met criteria for current MDD,
10.1% for current AoDs, 48.7% reported an interpersonal trauma history, and 44.6% were
female.

4.2. Latent Class Analysis

Fit indices for the latent class models estimated are presented in Table 1. As the number of
latent classes estimated increased, the AIC, BIC, and SSA-BIC fit indices decreased, with a
4-class model demonstrating the best fit. In contrast, when a 5-class model was estimated,
the AIC, BIC, and SSA-BIC values all increased relative to the 4-class solution. With
respect to the BLRT, the values associated with this test reached non-significance with the
estimation of the 5-class model, indicating that a 4-class model best fit the data.
Additionally, the entropy value of the 5-class solution decreased relative to the 4-class
model — suggesting an increase in classification error with the addition of a fifth class.
Furthermore, examination of the 4-class model (reported below) demonstrated that the
classes associated with this model differed in meaningful ways on the majority of the
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variables included in the LCA and while one of the classes consisted of less than 5% of the
participants, only one variable in the 4-class model (i.e., gender in class 4) reached a
boundary value (i.e., a value of 0 or 1). This reduces concerns that extracting 4-classes from
the data was resulting in model overfit (i.e., extracting too many classes), which can result in
small classes possessing limited utility (Geiser, 2013). Given this converging evidence, the
4-class model was selected as the best representation of the data.

Table 2 contains the results of the one-way ANOVA and the Pearson chi-square tests
examining the differences between the classes associated with the 4-class model on the
variables included in the LCA. Class 1 (resilient: 61.8%) consisted of people who reported
PTSD symptom severity levels that fell in the asymptomatic range on the CAPS and that
were significantly lower relative to the other classes. Additionally, people in class 1 were
less likely to meet criteria for current MDD compared to the other 3 classes and were less
likely to meet criteria for current AoDs relative to class 3. Finally, people in class 1 were
less likely to report having an interpersonal trauma history and were less likely to be female
relative to the other 3 classes.

Class 2 (mild psychopathology: 26.5%) consisted of people who reported PTSD symptom
severity levels that fell in the mild symptomatology range on the CAPS and that were
significantly lower than class 3 and 4, but higher than class 1. In addition, people in class 2
were less likely to have current MDD than people in class 3 and 4, but more likely than
people in class 1. Although marginally significant, people in class 2 were also less likely to
have a current AoDs diagnosis compared to class 3. People in class 2 were more likely to
have an interpersonal trauma history compared to class 1 and less likely than class 3.
Finally, class 2 had a comparable number of females as class 3 but a significantly smaller
proportion of females than class 4 and a larger proportion than class 1.

Class 3 (moderate psychopathology: 7.6%) consisted of people who reported PTSD
symptom severity levels that fell in the severe symptomatology range on the CAPS and that
were significantly higher than class 1 and 2, but lower than class 4. People in class 3 were
more likely to have current MDD compared to class 1 and 2 but less likely than class 4.
People in class 3 were marginally more likely to have a current AoDs diagnosis compared to
class 2 and significantly more likely than class 1. Additionally, people in class 3 were more
likely to have an interpersonal trauma history compared to class 1 and 2, but did not differ
significantly from class 4. Finally, class 3 was comparable to class 2 regarding the percent of
females but had fewer females than class 4, and more than class 1.

Class 4 (severe psychopathology: 4.0%) was comprised of people who reported PTSD
symptom severity levels that fell in the extreme symptomatology range on the CAPS and
that were significantly higher than the other 3 classes. Additionally, people in class 4 were
more likely to meet criteria for current MDD relative to the other classes; however, they did
not differ from the other classes in terms of current AoDs diagnosis. A statistically
significantly greater proportion of people in class 4 reported an interpersonal trauma history
compared to class 1, yet reported similar levels relative to classes 2 and 3. Finally, a larger
proportion of people in class 4 were female compared to the other 3 classes.
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5. Discussion

The present study is the first to identify specific subgroups of recent trauma victims who
differ according to PTSD symptom severity and psychiatric comorbidity. Four latent classes
best fit the data: resilient, mild psychopathology, moderate psychopathology, and severe
psychopathology latent classes. A graded level of psychopathology distinguished the classes
from one another — with the most pronounced difference being the severity of PTSD
symptoms and the prevalence of current MDD. Specifically, the resilient class reported the
lowest PTSD symptom severity levels and the lowest prevalence of current MDD, while the
severe psychopathology class demonstrated the highest PTSD symptom severity levels and
the highest prevalence of current MDD. The mild and moderate psychopathology classes fell
in between the resilient and severe psychopathology classes on these dimensions. In
contrast, differences in the prevalence of AoDs across the 4-classes were not as consistent.
However, the moderate class had a significantly greater rate of current AoDs (despite a
greater number of females) than the resilient class and a marginally greater rate than the
mild psychopathology class suggesting that current AoDs may be an important feature of
this class.

While it is surprising that the classes observed were not largely differentiated by the
prevalence of current AoDs, there are several potential explanations for this finding. First,
PTSD and MDD are distress disorders (Cox, Clara, & Enns, 2002), while AoDs are
externalizing disorders (Krueger, 1999); thus, at a core symptom level, a stronger
relationship likely exists between PTSD/MDD compared to PTSD/AoDs. Second, while the
rate of current AoDs in the present study is consistent with other studies (Blanchard,
Hickling, Taylor, Loos, & Geradi, 1994; O’Donnell et al., 2004), the prevalence rate was
smaller than that of MDD. This smaller prevalence rate likely reduced our power to detect
differences in AoDs between the classes. Finally, given that males are more likely to meet
criteria for AoDs (Kessler, 1994), the differential male attrition may have contributed to the
null results obtained. Thus, one or more of these factors may help to account for the non-
significant differences observed on the prevalence rate of AoDs among the latent classes in
the current study.

With respect to gender, those in the severe psychopathology class consisted entirely of
females, while those in the resilient class consisted of fewer females compared to all other
classes. However, it is notable that the mild and moderate psychopathology classes consisted
of roughly the same number of females, yet differed significantly from one another on PTSD
symptom severity levels and current MDD rates.

Although only a trend level difference — and thus requiring replication in future studies —
this finding may be explained by the higher prevalence of interpersonal trauma in the
moderate class relative to the mild psychopathology class. Traumas of an interpersonal
nature increase risk for both PTSD and MDD (Breslau et al., 1998; Hedke et al., 2008), and
the tendency for women to experience greater interpersonal trauma may account for gender
differences in PTSD (OIff, Langeland, Draijer, & Gersons, 2007). Thus, the higher rate of
interpersonal trauma among the moderate psychopathology class may be responsible for the
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greater PTSD symptom severity and prevalence rate of MDD reported by this class relative
to the mild psychopathology class.

Overall, results from the current study support the perspective that posttraumatic
psychopathology is best represented on a continuum (Broman-Fulks et al., 2006); however,
unlike past research, given that the current study utilized a person-centered statistical
technique, the results obtained lend themselves more readily to clinical application.
Specifically, the present study allows for making distinctions along this continuum by
distinguishing subgroups of trauma victims who differ according to the PTSD symptom
severity levels and psychiatric comorbidities experienced. This feature has important
implications for intervention efforts designed for recent victims of traumatic injury. For
example, researchers have advocated the development of stepped care interventions for
hospitalized injury victims. In the context of treating mental health problems stemming from
injury, stepped care models involve a 3-stage process of (1) identifying victims that may be
at high risk for psychiatric disorders while in hospital, (2) identifying those individuals
displaying continued psychiatric distress and who may require treatment in the weeks
following hospital discharge, and (3) delivering interventions to those high risk individuals
experiencing continued distress as a result of their trauma (O’Donnell, Bryant, Creamer, &
Carty, 2008). The feasibility of stepped care models for recent trauma victims has been
demonstrated (Zatzick et al., 2004; Zatzick et al., 2013) and has been shown to be effective
in identifying a majority of trauma victims who may be in need of intervention within 6-
weeks of their trauma (O’Donnell et al., 2012).

Results from the current study suggest several important variables that should be assessed to
determine those individuals at highest risk for continued post-traumatic distress.
Furthermore, given the graded severity of psychopathology characterizing the observed
subgroups, our results shed light on those individuals who may be in greatest need for
intervention, as well as how interventions should be tailored to address the particular
psychiatric problems being experienced by an individual. More specifically, our results
suggest that roughly two-thirds of MVA victims (i.e., the resilient class) experience low
levels of psychopathology 6-weeks post-MVA and can likely be triaged from further
monitoring/delivery of mental health services. Another quarter of MVA victims (i.e., the
mild psychopathology class) report PTSD symptom severity and co-occurring MDD that
warrants further monitoring and possible referral to mental health treatment. Finally, two
substantially smaller groups of MV A victims report significant psychiatric distress
warranting intervention. Furthermore, PTSD, MDD, and AoDs are the most salient problems
experienced by one of these groups (i.e., the moderate psychopathology class), while PTSD
and MDD are the most significant problems experienced by the other group (i.e., the severe
psychopathology class).

In interpreting the data from this study, it is important to note that the present study was
based upon a sample of recent MVA victims and may not generalize to more highly
traumatized samples or victims of other types of traumatic events. However, given the
prevalence and mental health impact of traumatic injury due to MVAs, the sample in the
current study represents an important first examination of the pattern of PTSD symptom
severity and psychiatric comorbidity in recent trauma victims. Future research should seek
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to determine if the latent classes observed in the current study extend to other types of recent
trauma victims — in particular samples in which a higher overall prevalence rate of current
AoDs is present in order to determine if the null results obtained in the current study are due
to a real phenomenon or the low overall prevalence of AoDs in the current study.
Furthermore, given the differential attrition that was observed, it is unclear how results from
the current study may extend to samples consisting of a greater number of males and non-
Caucasians.

6. Conclusions

Despite these limitations, results from the present study represent an important first step in
our understanding of the pattern of PTSD symptom severity levels and associated
psychiatric comorbidities in recent MVA victims. Furthermore, our findings highlight the
need for the early identification of those individuals who may experience various negative
posttraumatic mental health outcomes following trauma so that appropriate interventions can
be implemented.

Acknowledgments

Funding for this study was provided by the National Institute of Mental Health (RO1 MH62042)

References

Bentler, PM. EQS 6 Structural Equations Program Manual. Encino, CA: Multivariate Software, Inc;
2004.

Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Gusman FD, Charney DS, Keane TM. The
development of a Clinician-Administered PTSD Scale. Journal of Traumatic Stress. 1995; 8:75-90.
[PubMed: 7712061]

Blanchard EB, Hickling EJ, Taylor AE, Loos WR, Geradi RJ. Psychological morbidity associated with
motor vehicle accidents. Behavior Research and Therapy. 1994; 32:283-290.

Bradley R, Greene J, Russ E, Dutra L, Westen D. A multidimensional meta-analysis of psychotherapy
for PTSD. The American Journal of Psychiatry. 2005; 162:214-227. [PubMed: 15677582]

Breslau N, Anthony JC. Gender differences in the sensitivity to posttraumatic stress disorder: An
epidemiological study of urban young adults. Journal of Abnormal Psychology. 2007; 116:607-611.
[PubMed: 17696716]

Breslau N, Kessler RC, Chilcoat HD, Schultz LR, Davis GC, Andreski P. Trauma and posttraumatic
stress disorder in the community: The 1996 Detroit Area Survey. Archives of General Psychiatry.
1998; 55:626-632. [PubMed: 9672053]

Breslau N, Reboussin BA, Anthony JC, Storr CL. The structure of posttraumatic stress disorder.
Archives of General Psychiatry. 2005; 62:1343-1351. [PubMed: 16330722]

Broman-Fulks JJ, Ruggiero KJ, Green BA, Kilpatrick DG, Danielson CK, Resnick HS, Saunders BE.
Taxometric investigation of PTSD: Data from two nationally representative samples. Behavior
Therapy. 2006; 37:364-380. [PubMed: 17071214]

Brown PJ, Stout RL, Mueller T. Substance use disorder and posttraumatic stress disorder comorbidity:
Addiction and psychiatric treatment rate. Psychology of Addictive Behaviors. 1999; 13:115-122.
Bryant RA, O’Donnell ML, Creamer M, McFarlane AC, Clark CR, Silove D. The psychiatric sequelae
of traumatic injury. The American Journal of Psychiatry. 2010; 167:312-320. [PubMed:

20048022]
CDC. Vital Signs: Nonfatal motor vehicle-occupant injuries 2009 and seat belt use (2008) among
adults—United States. MMWR. 2011:59.

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Hruska et al.

Page 11

Collins, LM.; Lanza, ST. Latent Class and Latent Transition Analysis: With Applications in the Social,
Behavioral, and Health Sciences. John Wiley & Sons; Hoboken, NJ: 2010.

Cook JM, Schnurr PP, Foa EB. Bridging the gap between posttraumatic stress disorder research and
clinical practice: The example of exposure therapy. Psychotherapy: Theory, Research, Practice,
and Training. 2004; 41:374-387.

Cox BJ, Clara IP, Enns MW. Posttraumatic stress disorder and the structure of common mental
disorders. Depression and Anxiety. 2002; 15:168-171. [PubMed: 12112721]

First, MB.; Gibbon, M.; Spitzer, RL.; Williams, JBW. User’s Guide for the Structured Clinical
Interview for DSM-IV Axis | Disorders. Washington, DC: American Psychiatric Press; 1996.

Flett RA, Kazantzis N, Long NR, MacDonald C, Millar M. Gender and ethnicity differences in the
prevalence of traumatic events: Evidence from a New Zealand community sample. Stress and
Health. 2002; 20:149-157.

Folstein MF, Folstein SE, McHugh PR. Mini-mental stat: A practical method for grading the cognitive
state of patients for the clinician. Journal of Psychiatric Research. 1975; 12:189-198. [PubMed:
1202204]

Galatzer-Levy IR, Bryant RA. 636,120 ways to have posttraumatic stress disorder. Perspectives on
Psychological Science. 2013; 8:651-662.

Galatzer-Levy IR, Nickerson A, Litz BT, Marmar CR. Patterns of lifetime PTSD comorbidity: A latent
class analysis. Depression and Anxiety. 2012; 0:1-8.

Geiser, C. Data Analysis with MPlus. NY: The Guilford Press; 2013.

Goldberg JF, Garno JL. Development of posttraumatic stress disorder in adult bipolar patients with
histories of severe childhood abuse. Journal of Psychiatric Research. 2005; 39:595-601. [PubMed:
16019032]

Hedke KA, Ruggiero KJ, Fitzgerald MM, Zinzow HM, Saunders BE, Resnick HS, Kilpatrick DG. A
longitudinal investigation of interpersonal violence in relation to mental health and substance use.
Journal of Consulting and Clinical Psychology. 2008; 76:633-647. [PubMed: 18665691]

Heron-Delaney M, Kenardy J, Charlton E, Matsuoka Y. A systematic review of predictors of
posttraumatic stress disorder (PTSD) for adult traffic crash survivors. Injury. 2013; 44:1413-1422.
[PubMed: 23916902]

Kessler RC. The National Comorbidity Survey of the United States. International Review of
Psychiatry. 1994; 6:365-374.

Kranzler HR, Kadden RM, Babor TF, Tennen H, Rounsaville BJ. Validity of the SCID in substance
abuse patients. Addiction. 1996; 91:859-868. [PubMed: 8696248]

Krueger RF. The structure of common mental disorders. Archives of General Psychiatry. 1999;
56:921-926. [PubMed: 10530634]

Marsh HW, Ludke O, Trautwein U, Morin AJS. Classical latent profile analysis of academic self-
concept dimensions: Synergy of person- and variable-centered approaches to theoretical models of
self-concept. Structural Equation Modeling: A Multidisciplinary Journal. 2009; 16:191-225.

Marsh HW, Hau KT, Wen Z. In search of golden rules: Comment on hypothesis testing approaches to
setting cutoff values for fit indxes and dangers in overgeneralising Hu & Bentler’s (1999) findings.
Structural Equation Modeling: A Multidisciplinary Journal. 2004; 11:320-341.

Momartin S, Silove D, Manicavasager V, Steel Z. Complicated grief in Bosnian refugees: Associations
with posttraumatic stress disorder and depression. Comprehensive Psychiatry. 2004; 45:475-482.
[PubMed: 15526259]

Mdiller, M.; Vandeleur, C.; Rodgers, S.; Rossler, W.; Castelao, E.; Preisig, M.; Ajdacic-Gross, V.
Factors associated with comorbidity patterns in full and partial PTSD: Findings from the
PsyCoLaus study. Comprehensive Psychiatry. 2014. http://dx.doi.org/10.1016/j.comppsych.
2014.01.009

Muthén, LK.; Muthén, BO. Mplus User’s Guide. 5. Los Angeles, CA: Muthén & Muthén; 1998-2007.

Norris FH. Screening for traumatic stress: A scale for use in the general population. Journal of Applied
Social Psychology. 1990; 20:1704-1718.

Norris, FH.; Hamblen, JL. Standardized self-report measures of civilian trauma and PTSD. In: Wilson,
JP.; Keane, TM.; Martin, T., editors. Assessing Psychological Trauma and PTSD. New York:
Guilford Press; 2004. p. 63-102.

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.


http://dx.doi.org/10.1016/j.comppsych.2014.01.009
http://dx.doi.org/10.1016/j.comppsych.2014.01.009

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Hruska et al.

Page 12

Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes in latent class analysis and
growth mixture modeling: A Monte Carlo simulation study. Structural Equation Modeling. 2007;
14:535-569.

O’Donnell ML, Bryant RA, Creamer M, Carty J. Mental health following traumatic injury: Toward a
health system model of early psychological intervention. Clinical Psychology Review. 2008;
28:387-406. [PubMed: 17707563]

O’Donnell ML, Creamer M, Elliott P, Atkin C. Health costs following motor vehicle accidents: The
role of posttraumatic stress disorder. Journal of Traumatic Stress. 2005; 18:557-561. [PubMed:
16281254]

O’Donnell ML, Creamer M, Pattison P, Atkin C. Psychiatric morbidity following injury. American
Journal of Psychiatry. 2004; 161:507-514. [PubMed: 14992977]

O’Donnell ML, Lau W, Tipping S, Holmes ACN, Ellen S, Judson R, Forbes D. Stepped early
psychological intervention for posttraumatic stress disorder, other anxiety disorders, and
depression following serious injury. Journal of Traumatic Stress. 2012; 25:125-133. [PubMed:
22522725]

OIff M, Langeland W, Draijer N, Gersons PR. Gender differences in posttraumatic stress disorder.
Psychological Bulletin. 2007; 133:183-204. [PubMed: 17338596]

Pietrzak RH, Goldstein RB, Southwick SM, Grant BF. Prevalence of axis | comorbidity of full and
partial posttraumatic stress disorder in the United States: Results from wave 2 of the National
Epidemilogic Survey on Alcohol and Related Conditions. Journal of Anxiety Disorders. 2011,
25:456-465. [PubMed: 21168991]

Riskind JH, Beck AT, Berchick RJ, Brown G, Steer RA. Reliability of DSM Il diagnoses for major
depression and generalized anxiety disorder using the Structured Clinical Interview for DSM-III.
Archives of General Psychiatry. 1987; 44:817-820. [PubMed: 3632255]

Saladin ME, Brady KT, Dansky BS, Kilpatrick DG. Understanding comorbidity between PTSD and
substance use disorders: Two preliminary investigations. Addictive Behaviors. 1995; 20:643-655.
[PubMed: 8712061]

Schottenbauer MA, Glass CR, Arnkoff DB, Tendick V, Gray SH. Nonresponse and dropout rates in
outcome studies on PTSD: Review and methodological considerations. Psychiatry. 2008; 71:134—
168. [PubMed: 18573035]

Shah R, Shah A, Links P. Post-traumatic stress disorder and depression comorbidity: Severity across
different populations. Neuropsychiatry. 2012; 2:521-529.

Shalev AY, Freedman S, Peri T, Brandes D, Sahar T, Orr SP, Pitman RK. Prospective study of
posttraumatic stress disorder and depression following trauma. The American Journal of
Psychiatry. 1998; 155:630-637. [PubMed: 9585714]

Skre I, Onstad S, Torgersen S, Kringlen E. High interrelated reliability for the Structured Clinical
Interview for DSM-I1I-R Axis | (SCID-I). Acta Psychiatrica Scandinavica. 1991; 84:167-173.
[PubMed: 1950612]

Stein MB, Walker JR, Hazen AL, Forde DR. Full and partial posttraumatic stress disorder: Findings
from a community survey. The American Journal of Psychiatry. 1997; 154:1114-1119. [PubMed:
9247398]

Thompson MP, Kingree JB. Frequency and impact of violent trauma among pregnant substance
abusers. Addictive Behaviors. 1998; 23:257-262. [PubMed: 9573429]

Tolin DF, Foa EB. Sex differences in trauma and posttraumatic stress disorder: A quantitative review
of 25 years of research. Psychological Bulletin. 2006; 132:959-992. [PubMed: 17073529]

Weathers FW, Keane TM, Davidson JRT. Clinician-Administered PTSD Scale: A review of the first
ten years of research. Depression and Anxiety. 2001; 13:132-156. [PubMed: 11387733]

Zatzick D, Jurkovich G, Rivara FP, Russo J, Wagner A, Wang J, Katon W. A randomized stepped care
intervention trial targeting posttraumatic stress disorder for \ surgically hospitalized injury
survivors. Annuals of Surgery. 2013; 257:390-399.

Zatzick D, Roy-Byrne P, Russo J, Rivara F, Droesch R, Wagner A, Katon W. A randomized
effectiveness trial of stepped collaborative care for acutely injured trauma survivors. Archives of
General Psychiatry. 2004; 61:498-506. [PubMed: 15123495]

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



Hruska et al. Page 13

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



Page 14

Hruska et al.

1000>d
FX¥

‘700>d
¥ ¥
159] O11eJ pooyijax| densiooq =
14719 9591 147 paisnlpy uigny-japusiN-0T = -H AT ‘UOLISIID uolfewIou] ueisaAeg palsnipe azis ajdwres = O |g-¥SS ‘UOLIBIID uoljewlIoju] ueisaAeq = D|g ‘UOLISILID UOITRWIOU| 8)1B)Y = DIV 910N

£8°0 S6'TT 69805  6V'T8IE  [6'GLOE  SSEIO-G
98°0 «xE8€C  9zyBOE  PE09TE  26'GL0E  Ssep-v
980 w9 TOVE0E  LOTSTE  9L°/80E  SSe|d-E

260 09570 yT90TE  8TWYTE  L6'TOTE  Sselo-g
- - 99'/€2€  89'9SZ€ 8S'GEZE  SSE|O-T

Adonuz 1479 o19-vSss algd o1V

S|9POIAl SSBID JUSYET AU} JO S3IpUl 14
T 9|gel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



Page 15

Hruska et al.

€<y PpsAg
Z<¥  ¥SAg JT0=(38=U"T) &
: Amﬂ w M»m LELG=(oT=u'T) X
T<g €Al £5e=(eLT=u'T) Y
T<z TSAT LLs=(eze=un (00'0) 00'T (¥0'0) 85°0 ¥0'0) €50 ¥0'0) 9€°0 (35) (orewsy %)
Japus
Pro=(9z=u'T) ¥
SuU  pSAg 190=(9.=U'T) ¥
Su-yshe wcee=(s8=u'r)
[ w,» [4 bYe=(e8T=U"T) &
TS Tt Loo0r=(sT=uD
T<Z T'SAT SCe=(80z=u"T) (r00) 020 (€00) 18°0 (¥0°0) 250 (¥0°0) 0¥°0 (3s) (uosaid o)
ewnel] Jeuosiadisiu|
) v10=(62=U'T) &
Mu 14 M»m 090=(z2=u'T) &
e m.gw ,00Z=(18=u"T)
syl 1€2=(5T=u'1) A
T<g €T (B L=(99T =U"T) &
Su Z'SAT ITT=(60z=U'T) X (€0°0) 020 (€00) 92°0 (€00) TTO (z00) 200 (35) (uasaud %)
aov
LSV L=(62=U"T) &
c<t bosng  xxxl9€2=(SL=UT) A
I<¥ v'sAg Ore=(8=u'T)
Z<€ g€sAg 9976=(E9T=U'T) Y
TIE Rt weS0EE=@T=UD
T<z TSAT 897T=0T2=UTF (200) 06°0 (¥0°0) €0 (€0°0) 210 (100) €00 (3s) (uassaid o)
aan
€<y PpsAg
Z<¥ Pvsag
Z<€ E€SAZ
T<¥ ¥'SAT
T<E E'SAT
T<Z T'SAT (z1€) 85°98 (1€'7) 90°€9 (62°0) ¢v'Ge (65°0) 28°2T (3s) (W)
Aisnas woydwAs asld
exsl92T9=(SP2 ') o
%0 %9°L %592 %819
(v sse10) (€ sselo) (2
S90UaIBYIQ SSB|D ABojoyredoydAsd a1anas ABojoyredoyoAsd aresapoln sse|D) ABojoyredoyohsd piiN- (T sse|D) 1ualjisay

NIH-PA Author Manuscript

[9POIN| SSBID JUaJe -1 aU} 0} SIN|IGeqOld [EUORIPUOD PUE SaNI|IGeqoId SSe|D

¢ ?dlqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



Page 16

Hruska et al.

1000>d
M

*¥

‘700>d
¥ X

‘500 >d
M

JapJosip asn Bnip 1o [0Yod|y = OV ‘18p.osIp aAlIssaidap Jofel\ = QN ‘swoldwAs 1apIosip $salis d1ewneIsod = SWoldwAS as.d ©10N

L28G=(62=U"T) ¥
L6L=(2=uT)

$30UBJBYI SSBID

%0t %9°L %592 %819
(v sse1D) (€ ssel0) (
ABojoyredoydAsd a1anas ABojoyredoyahsd aresapo sse|D) ABojoyredoyohsd piiN- (T sse|D) ualjisay

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Anxiety Disord. Author manuscript; available in PMC 2015 October 01.



