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A B S T R A C T

Objectives: Examine evidence for different subclasses of posttraumatic stress disorder (PTSD) symptoms in a
sample of trauma exposed, low-income, predominantly African American men and women. Assess the re-
lationship between PTSD subclasses with major depressive disorder (MDD) and types of trauma experienced.
Method: Latent class analysis (LCA) using a multivariate normal mixture model on the 17-item PTSD Symptom
Scale (PSS) was used to identify latent subclasses of PTSD symptoms (N = 5063).
Results: LCA suggested four subclasses of PTSD symptoms: (1) High severity and comorbidity (n = 932, 92.2%
current PTSD, 88.7% MDD, 82% both), characterized by high PTSD symptoms, depression, and comorbidity of
PTSD and MDD; (2) Moderate severity (n = 1179, 56.5% current PTSD, 53.9% MDD, 34.5% both), which had
high avoidance and hyper-vigilance symptoms compared to the other symptoms; (3) Low PTSD and high de-
pression (n = 657, 12.8% current PTSD, 49.9% MDD, 8.8% both) which had high insomnia but otherwise low
PTSD symptoms and high depression; and (4) Resilient (n = 2295, 2.0% current PTSD, 16.4% MDD, and 0.6%
both) characterized by low mean scores on all PTSD symptoms and depression.
Conclusions: The results suggest avoidance and hyper-vigilance are important symptoms in PTSD development
and insomnia may be an important indicator for depression. The combination of severe insomnia, avoidance, and
hyper-vigilance may be key symptoms for comorbidity of PTSD and MDD. Future studies should focus on these
symptoms to better target people at high risk for developing PTSD or MDD.

1. Introduction

Posttraumatic stress disorder (PTSD) is a severe trauma-related
psychiatric illness often associated with depression. The rate of lifetime
PTSD in the veteran population has been estimated to be 10–31% (Kang
et al., 2003; Kulka et al., 1990; Tanielian and Jaycox, 2008) with lower
rates observed in the general population, estimated to be 5–10%
(Kessler et al., 1995). The National Comorbidity Survey of 1995
(Kessler et al., 1995) estimated that 48% individuals who met criteria
for PTSD also met criteria for major depressive disorder (MDD). PTSD
and MDD are the two most common psychiatric outcomes among in-
dividuals with trauma exposure. Symptoms that characterize PTSD in-
clude intrusive and fearful memories, flashbacks, emotional numbing,
and nightmares of the traumatic events, while symptoms such as
emotional detachment, loss of interest, and impaired concentration
characterize MDD. The considerable overlap of symptoms of PTSD

subjects with other psychiatric diseases has posed significant challenges
in diagnosing and treating patients with PTSD.

Previously, PTSD studies mainly focused on veteran populations
(Bremner et al., 1992; Dohrenwend et al., 2006; Kang et al., 2003; Wolf
et al., 2012). More recently, there has been an increasing interest in
studying PTSD in the civilian population (Cloitre et al., 2013, 2014;
Gillespie et al., 2009; Nugent et al., 2012; Schwartz et al., 2005).
Among civilians, economically disadvantaged African American and
Latino populations appear to be exposed to significant amounts of
trauma (Alim et al., 2006a; Breslau et al., 1998). In a sample of pre-
dominately low-income African American men and women (n = 1256),
87.8% reported some form of significant trauma exposure in their
lifetime (Gillespie et al., 2009). There is evidence that trauma-related
psychopathology contributes to intergenerational patterns of violence
(Abram et al., 2004; Byrne et al., 1999; Fullilove et al., 1998; Schwartz
et al., 2005, 2004) with potential for psychiatric as well as medical
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illness and constitutes a major public health problem. Given that there
is tremendous heterogeneity in the clinical presentation of PTSD it is of
interest to investigate whether certain homogeneous subclasses exist by
parsing out the heterogeneity of PTSD symptoms. The findings of such
homogeneous subclasses would help to understand the etiology of the
disease and may help enhance treatment strategies.

Latent class analysis (LCA) is a powerful data driven statistical
method to investigate the structure of heterogeneous diseases. Model
based classification methods partition subjects into subclasses such that
subjects are homogeneous within a subclass while subjects from dif-
ferent subclasses are heterogeneous. LCA is commonly used (Cloitre
et al., 2013, 2014; Nugent et al., 2012; Steuwe et al., 2012; Wolf et al.,
2012) for obtaining unobserved subclasses (subgroups) of mental dis-
orders such as PTSD based on behavioral symptoms. Breslau et al.
(2005) first applied LCA to investigate the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition (DSM-IV) PTSD symptoms
from two large urban community samples and reported the presence of
three subclasses of subjects based on symptoms, described as: ‘no dis-
turbance’, ‘intermediate disturbance’, and ‘pervasive disturbance’.
Nugent et al. (2012) applied LCA (LCA with continuous scores is often
known as latent profile analysis (LPA), however, we use the generic
term LCA) on the DSM-IV PTSD symptoms (severity score) to examine
heterogeneity among PTSD patients from a subset of subjects described
in this manuscript. They reported six different subgroups of PTSD
symptom profiles, described as: ‘resilient’, ‘moderate with amnesia’,
‘moderate with diminished interest’, ‘moderate without diminished
interest and amnesia’, ‘severe without amnesia’, and ‘severe over all’.
They further summarized their findings as ‘resilient’ (1 profile), ‘mod-
erate’ (three profiles), and ‘severe’ (2 profiles) symptoms to be con-
sistent with Breslau et al. (2005) LCA subclasses.

The goal of the current investigation was to find parsimonious and
reproducible latent subclasses of subjects in terms of PTSD symptom
severity based on a large dataset (N = 5063) with DSM-IV PTSD
symptoms in a low-income, trauma exposed, primarily African
American population.

One of the major challenges in such latent class analyses is to decide
on the number of subclasses to extract. A commonly used criterion is to
choose the number of subclasses that optimizes the goodness-of-fit
statistics such as the Bayesian Information Criterion (BIC) (Schwarz,
1978) and the Log-likelihood of the latent class model to the observed
data. The parametric bootstrapped likelihood ratio test (BLRT)
(McLachlan and Peel, 2000) is another commonly used criterion to
extract latent subclasses. However, fit statistics, such as BIC don't al-
ways provide the most interpretable latent subclasses (Cloitre et al.,
2013, 2014; Wolf et al., 2012) and BLRT in the framework of LCA is
often inconclusive (Nylund et al., 2007). Specifically, when the sample
size increases, fit statistics generally tend to lead to a larger number of
latent subclasses. This becomes a problem in a large population study
such as ours because the above mentioned fit statistics result in over-
stratification of the population. Another problem is that the identified
subclasses would have poor reproducibility in other studies. We de-
veloped a new measure, the Reproducibility Index, to help guide the
selection of the number of latent subclasses in order to have greater
stability and reproducibility of results in future studies.

In this study, LCA was applied to data for participants from the
Grady Trauma Project, a NIH funded project investigating PTSD in an
urban population, using scores from the 17-item PTSD Symptom Scale
(PSS). Interpretable and reproducible latent subclasses of subjects in
terms of PTSD symptoms severity were obtained. We characterized the
identified subclasses in terms of PTSD symptom severity, current PTSD
and MDD diagnosis, as well as comorbidity of PTSD and MDD. This
study also provided an opportunity to assess the relationship between
PTSD and trauma exposure scores, such as the childhood trauma
questionnaire (CTQ) and traumatic event inventory (TEI), which was
important because trauma plays the primary etiologic role for the de-
velopment of PTSD and comorbidity of PTSD and MDD.

2. Methods

2.1. Study subjects

The data for this study were collected to increase understanding of
psychiatric sequelae of trauma exposure in a low-income, urban po-
pulation of, predominantly African American men and women. A total
of 8091 participants were approached while in the waiting rooms of
primary care or obstetrical-gynecological clinics of Grady Memorial
Hospital in Atlanta, Georgia, USA. All participants signed informed
consent approved by the Emory University Institutional Review Board
and the Grady Hospital Research Oversight Committee. Approximately
a third of the participants were missing some items of PSS or did not
meet a trauma exposure criterion for PTSD diagnosis.

We analyzed data for 5063 participants, all of who had complete
information on the 17-item PSS and a history of trauma exposure.

2.2. Clinical assessment

All subjects in the study completed the modified PSS (Foa and Tolin,
2000; Schwartz et al., 2005), the Beck Depression Inventory (BDI) (Beck
et al., 1961) for depressive symptom assessment, and Childhood
Trauma Questionnaire (CTQ) (Bernstein and Fink, 1998) for childhood
abuse. Lifetime trauma exposure was assessed by the Traumatic Events
Inventory (TEI) (Schwartz et al., 2005).

2.2.1. Modified PTSD Symptom Scale (PSS)
The PSS is a psychometrically valid 17-item self-report scale asses-

sing PTSD symptomatology over the two weeks prior to rating (Foa and
Tolin, 2000; Schwartz et al., 2005). Each symptom is rated on a 4-point
scale from 0 (not at all) to 3 (very much/almost always) with higher
scores indicating more severe symptoms of PTSD. The PSS has been
validated with the widely used gold standard measure of PTSD, the
Clinician Administered PTSD Scale (CAPS; (Foa et al., 1993; Foa and
Tolin, 2000)). The diagnosis of current PTSD (PTSD vs. no PTSD) was
determined based on DSM-IV A-E criteria responses to the PSS ques-
tionnaire (A, exposure of trauma; B, presence of at least 1 intrusive
symptom; C, presence of at least 3 avoidance/numbing symptoms; and
D, presence of at least 2 hyperarousal symptoms; and E, symptoms
present for at least 1 month).

2.2.2. The Beck Depression Inventory (BDI)
The BDI (Beck et al., 1961) is 21-item self-report inventory mea-

suring depression severity in the previous 2 weeks. Each of the items
measures the presence and severity of depressive symptoms that are
rated on a scale from 0 to 3. For certain analysis, subjects were classi-
fied as having MDD determined by a cutoff score of 15 on the BDI
(Craven et al., 1988), which results in optimal sensitivity. The Struc-
tured Clinical Interview for DSM-IV (SCID) confirmed the current di-
agnosis of MDD in a subset of individuals.

2.2.3. Childhood Trauma Questionnaire (CTQ)
The CTQ (Bernstein and Fink, 1998) is a 28-item self-report in-

ventory assessing childhood physical, sexual and emotional abuse. The
current brief version (Bernstein and Fink, 1998; Bernstein et al., 2003)
of CTQ and the original 70-item CTQ are both consistent, stable over
time, with high validity. The CTQ yields a total score and five sub-scale
scores, in particular, childhood sexual abuse (items 20–24, 27), child-
hood physical abuse (item 9,11,12,15,17), childhood emotional abuse
(item 3,8,14,18,25), childhood emotional negligence (item
5,7,13,19,28), and childhood physical negligence (item 1,2,4,6,26).

2.2.4. Traumatic Events Inventory (TEI)
The traumatic events inventory (Schwartz et al., 2005) is a measure

that assesses lifetime history of trauma exposure, including child abuse
and non-child abuse. The TEI assesses past experience and frequency of
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