
Author's personal copy

Research report

Patterns of DSM-5 posttraumatic stress disorder and depression
symptoms in an epidemiological sample of Chinese earthquake
survivors: A latent profile analysis

Xing Cao a,b, Li Wang a,n, Chengqi Cao a,b, Jianxin Zhang a, Ping Liu a,b,c, Biao Zhang c, Qi Wu c,
Hong Zhang c, Zhihong Zhao d, Gaolin Fan d, Jon D. Elhai e
a Key Laboratory of Mental Health, Institute of Psychology, Chinese Academy of Sciences, Beijing, China
b Graduate University of Chinese Academy of Sciences, Beijing, China
c People's Hospital of Deyang City, Deyang, Sichuan, China
d Hanwang People's Hospital, Deyang, Sichuan, China
e Department of Psychology, and Department of Psychiatry, University of Toledo, Toledo, USA

a r t i c l e i n f o

Article history:
Received 11 April 2015
Accepted 2 June 2015
Available online 21 July 2015

Keywords:
Posttraumatic stress disorder
DSM-5
Depression
Latent profile analysis
Natural disaster

a b s t r a c t

Background: Posttraumatic stress disorder (PTSD) and depression are highly comorbid in association
with serious clinical consequences. Nevertheless, to date, no study using latent class or latent profile
analysis (LCA/LPA) has examined patterns of co-occurring PTSD and depression symptoms among natural
disaster survivors, nor has the distinctiveness of DSM-5 PTSD and depression symptoms been clarified in
the aftermath of trauma. This study was primarily aimed at filling these gaps.
Methods: LPA was used to examine self-reported PTSD and depression symptoms in an epidemiological
sample of 1196 Chinese earthquake survivors.
Results: A 4-class solution characterized by low symptoms (53.9%), predominantly depression (18.2%),
predominantly PTSD (18.9%) and combined PTSD-depression (9.0%) patterns fit the data best. Demo-
graphic characteristics and earthquake-related exposures were specifically or consistently associated
with the non-parallel profiles varying in physical health impairment.
Limitations: A sample exposed to specific traumatic events was assessed by self-report measures.
Conclusions: The distinctiveness of DSM-5 PTSD and depression symptoms following an earthquake
suggests that PTSD and depression may be independent sequelae of psychological trauma rather than a
manifestation of a single form of psychopathology. The current findings support the distinction between
PTSD and depression constructs, and highlight the need for identifications of natural disaster survivors at
high risk for PTSD and/or depression, and interventions individually tailored to one's symptom pre-
sentations.

& 2015 Elsevier B.V. All rights reserved.

1. Introduction

Comorbidity appears to be more the rule than the exception in
psychopathological conditions (Clark et al., 1995). The comorbidity
of posttraumatic stress disorder (PTSD) with other disorders is so
prevalent that more than 80% of individuals with PTSD meet di-
agnostic criteria for at least one other disorder (Creamer et al.,
2001; Kessler et al., 1995). Major depressive disorder (MDD) is one
of the most common comorbid disorders with PTSD. According to
a meta-analysis of 57 studies (N¼6670) estimating the mean rate
of MDD co-occurrence among PTSD samples, over half of

individuals with PTSD (52%) had comorbid MDD (Rytwinski et al.,
2013), which is corresponding to the rate of comorbidity between
PTSD and MDD (48–55%) found in national epidemiological sur-
veys (Elhai et al., 2008; Kessler et al., 1995). Meanwhile, co-oc-
curring PTSD and MDD is generally associated with greater dis-
tress, impairment, and health care utilization than PTSD alone
(Chan et al., 2009; Ikin et al., 2010; Momartin et al., 2004). Thus,
given the high prevalence and serious clinical consequences of
PTSD-MDD comorbidity, a better understanding of the relation-
ship between PTSD and depression constructs is desperately
needed.

One of the explanations for high rate of comorbidity between
PTSD and depression in the aftermath of trauma is that they are
part of a single general traumatic stress construct (O’Donnell et al.,
2004). Supporting this hypothesis, many studies have revealed
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that PTSD and depression share multiple overlapping risk factors
and common vulnerabilities, such as childhood adversity, psy-
chiatric history, trauma severity, lack of social support, and genetic
risk (e.g. Breslau et al., 2000; Brewin et al., 2000; Kendler et al.,
2002; Koenen et al., 2008; O’Donnell et al., 2004). In addition, by
using factor analysis, some studies have found that PTSD and de-
pression load onto the same higher-order factor (Anxious Misery/
Distress; Cox et al., 2002; Miller et al., 2008; Slade and Watson,
2006). And in the quantitative hierarchical model of mood and
anxiety disorders proposed by Watson (2005), PTSD is grouped
into the subclass of distress disorders along with MDD, suggesting
that PTSD and depression share identical elements of one form of
psychopathology. Moreover, the bidirectional associations be-
tween PTSD and depression in their parallel courses have been
found in some longitudinal studies (Dekel et al., 2014; Norman
et al., 2011), which provides further evidence for a single construct
embodied by PTSD and depression following trauma.

However, given the distinctiveness of PTSD and depression in
theoretical conceptualizations, symptom patterns, information
processing, and underlying physiological and neurobiological
mechanisms (Zoellner et al., 2014), many researchers have argued
that PTSD and depression are independent sequelae of psycholo-
gical trauma rather than a manifestation of a single form of psy-
chopathology (e.g. Blanchard et al., 1998; Shalev et al., 1998). Al-
though PTSD and depression share some common risk factors in
the aftermath of trauma, unique predictors also have been found
(e.g. O’Donnell et al., 2004; Seal et al., 2009; Sharkansky et al.,
2000). Besides, some studies have challenged the findings of
grouping PTSD and depression into the same underlying dimen-
sion, with evidence that most PTSD and depression symptoms
load onto two distinct but highly correlated factors (Blanchard
et al., 1998; Grant et al., 2008; Gros et al., 2010). Furthermore, even
in longitudinal studies revealing bidirectional associations be-
tween PTSD and depression following trauma, the impact of PTSD
on subsequent depression has been greater and more consistent
than that of depression on PTSD (Erickson et al., 2001; Nickerson
et al., 2013), which adds to support for a distinction between PTSD
and depression constructs.

Putting aside the mixed findings from previous studies, it is
noteworthy that the majority of them have relied on the tradi-
tional technique of factor analysis, which may overlook the dif-
ferences in co-occurring symptom presentations among hetero-
geneous groups of individuals. Latent class or latent profile ana-
lysis (LCA/LPA, using categorical or continuous indicators, respec-
tively), however, is a person-centered method that identifies
subgroups of individuals who share common comorbidity patterns
(McCutcheon, 1987), and may therefore contribute to a better
understanding of the relationship between PTSD and depression
following trauma. For instance, Hruska et al. (2014) used LCA to
examine patterns of psychiatric comorbidity (PTSD, MDD and al-
cohol/other drug use disorder) among 249 motor vehicle accident
(MVA) victims 6-weeks post-MVA, and found that PTSD and MDD
were parallel to each other in a 4-class model consisting of re-
silient, mild psychopathology, moderate psychopathology, and
severe psychopathology classes. Similarly, by using LPA to examine
profiles of 140 parents' distress (PTSD, depression and anxiety
symptoms) 2 years after war exposure, three parallel subgroups
named low distress, moderate distress, and high distress respec-
tively were identified (Lai et al., 2014), which also supports the
hypothesis of a general traumatic stress response. Furthermore,
focusing only on co-occurring PTSD and depression symptoms, Au
et al. (2013) conducted an LPA on 119 female sexual assault sur-
vivors at 1- to 4-months post- assault. A 4-class model comprised
of four parallel profiles with low, low-moderate, high-moderate,
and severe levels of both PTSD and depression symptoms provided
best fit to the data across time. Recently, Armour et al. (2015) used

LPA to identify profiles of PTSD and MDD symptoms in 283 Ca-
nadian veterans, and found three parallel patterns characterized
by high, moderate, and low symptoms of PTSD and MDD, likewise
suggesting that PTSD and depression are a manifestation of a
single form of psychopathology rather than independent sequelae
of trauma.

Nevertheless, given that the presentations of PTSD and other
trauma-related psychopathology may vary for different trauma
types (DiMauro et al., 2014), the scarcity of studies using LCA or
LPA on co-occurring PTSD and depression symptoms following
trauma leaves doubt about the extension of comorbidity patterns
found previously to other trauma populations, for example, nat-
ural disaster survivors. Besides, the relatively small sample size
(e.g. 119; Au et al., 2013) and high level of symptom severity in the
sample (e.g. a 78.0% prevalence of probable PTSD; Au et al., 2013)
of previous studies partly limit the sample heterogeneity, which
may preclude the emergence of possible subgroups with other
symptom presentations (e.g. mild PTSD/severe depression). More
importantly, as DSM-5 comes with reorganization and redefinition
of PTSD symptoms (American Psychiatric Association, 2013), the
Criterion D (negative alterations in cognitions and mood) cluster is
expanded from the emotional numbing cluster with persistent
distorted blame of oneself or others and pervasive negative emo-
tional state, and meanwhile the Criterion E (alterations in arousal
and reactivity) cluster is expanded from the hyperarousal cluster
with a symptom of reckless or self-destructive behavior. Gootzeit
and Markon (2011) have argued that these expanded dimensions
represent general factors of negative affect rather than specific
components of PTSD, thus their inclusion in DSM-5 may further
decrease the distinction between PTSD and depression. However,
to date, no study using LCA or LPA has examined whether DSM-5
PTSD symptoms are distinct from co-occurring depression symp-
toms following trauma.

For the above reasons, we conducted an LPA on epidemiological
data drawn from a relatively large sample of earthquake survivors
to examine patterns of DSM-5 PTSD and depression symptoms. We
primarily aimed to identify subgroups differentiated by symptom
profiles, which would shed further light on the relationship be-
tween PTSD and depression constructs. Our second aim was to
examine determinants of symptom profiles in this sample, in-
cluding demographic characteristics and earthquake-related ex-
posures. Identifying specific predictors of group membership
would have potential implications for early preventions, identifi-
cations and treatments targeting individuals at high risk for PTSD
and/or depression, which, however, has been overlooked by most
previous studies. In addition, we also tested whether physical
health impairment varies for different symptom profiles. The dif-
ferences in associations between specific symptom presentations
of PTSD and depression with physical health outcomes (e.g. Aversa
et al., 2012), serving as external validity, would not only support
the distinctiveness of PTSD and depression in theory, but also
suggest the preferential interventions for individuals who suffer
more clinical consequences in practice.

2. Methods

2.1. Participants and procedures

Secondary analyses were conducted on data from a study of
Chinese earthquake survivors (Liu et al., 2014). The sample was
recruited from one of the largest rebuilt communities located in
Hanwang Town, Mianzhu City, which was almost completely de-
stroyed by the 2008 Wenchuan Earthquake with more than 5000
deaths. The survey was conducted from November 6 to 18, 2013,
approximately 5.5 years after the earthquake. Household served as
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the basic sample unit, and only one member within each house-
hold was randomly selected for participation. Participants met
inclusion criteria if they were at least 16 years old without mental
retardation or any major psychosis (e.g. schizophrenia and organic
mental disorders), and experienced the disaster personally. The
sample of 1196 people (response rate¼95%) consisted of 67.7%
females and 32.3% males. Age ranged from 16 to 73 years (M¼47.9
years; SD¼10.0). Ethnicity was self-identified as predominantly
Han (99.7%) and other ethnicities in China (0.3%). In regard of
educational level, 31.6% completed high school or above, and 67.1%
did not complete high school. As for marital status, 86.8% were
married, and 13.0% were unmarried (single/divorced/separated/
widowed).

Investigators including trained clinical psychologists, psychia-
trists, psychotherapists, and psychology graduate students ex-
plained the aim and significance of the study, and obtained writ-
ten informed consent before administering self-reported ques-
tionnaires to the participants. The study protocol was approved by
the Institutional Review Board of the Institute of Psychology,
Chinese Academy of Sciences. Additional details on sampling
procedures are described elsewhere (Liu et al., 2014).

2.2. Measures

Demographic characteristics assessed included age, sex, ethni-
city, educational level and marital status.

Earthquake-related exposures assessed included (1) being
trapped under rubble; (2) being injured; (3) being disabled due to
injuries; (4) participating in rescue efforts; (5) witnessing a death
of someone; (6) exposure to mutilated bodies; (7) traumatic death
of a family member; (8) traumatic injury of a family member;
(9) traumatic death of a friend or neighbor; and (10) losing live-
lihood due to the disaster. Features of trauma exposure of the
sample are shown elsewhere (Liu et al., 2014). The total number of
exposures above ranging from 0 to 10, reflected severity of
earthquake-related exposure.

PTSD symptoms were assessed with the PTSD Checklist for
DSM-5 (PCL-5; Weathers et al., 2013). The PCL-5 is a 20-item self-
report instrument adapted from the original PCL to map directly
onto DSM-5 criteria for PTSD, and each item is rated on a 5-point
Likert scale reflecting severity of PTSD symptoms from 0 (not at
all) to 4 (extremely) during the past month. The original PCL has
demonstrated sound psychometric properties (McDonald and
Calhoun, 2010; Wilkins et al., 2011), and its Chinese version has
been validated and widely used in Chinese trauma populations
(e.g. Li et al., 2010). The Chinese version of the PCL-5 was obtained
by a translation and back-translation process based on the Chinese
version of the original PCL. In this study, the PCL-5 was completed
with respect to the 2008 Wenchuan Earthquake. Total scores were
calculated, along with subscores for intrusion, avoidance, negative
alterations in cognitions and mood, and hyperarousal, based on
the four-factor model defined by DSM-5 (American Psychiatric
Association, 2013). Cronbach's α was 0.94 for the total scale, and
0.86, 0.81, 0.86, and 0.85 for the intrusion, avoidance, negative
alterations in cognitions and mood, and hyperarousal subscales
respectively in the current sample.

Depression symptoms were assessed with the Center for Epi-
demiological Studies-Depression Scale (CES-D; Radloff, 1977). The
CES-D is a 20-item self-report instrument adopting a 4-point
Likert scale to indicate severity of depression symptoms from 0
(rare or none of the time/less than 1 day) to 3 (most or all of the time/
5–7 days) during the past week. The CES-D has demonstrated fa-
vorable psychometric properties across various samples (e.g. Le-
winsohn et al., 1997; Radloff, 1977), and its Chinese version has
been validated and widely used in Chinese populations (e.g. Chi,
1995). In this study, four items describing positive affect were

reversed before calculating total scores as well as subscores for
depressive affect, positive affect, somatic complaints, and inter-
personal problems, based on the four-factor model identified by
Radloff (1977). Cronbach's α was 0.87 for the total scale, and 0.85,
0.67, 0.77, and 0.67 for the depressive affect, positive affect, so-
matic complaints, and interpersonal problems subscales respec-
tively in the current sample.

Physical health impairment was assessed with the Physical
Health Questionnaire (PHQ; Schat et al., 2005). The PHQ is a 14-
item self-report instrument for four dimensions of somatic health,
including sleep disturbances, headaches, gastrointestinal pro-
blems, and respiratory infections. Items are rated on a 7-point
Likert scale ranging from 1 (not at all) to 7 (all of the time), re-
flecting the frequency with which the respondents experienced
the symptoms during the past year. The PHQ has demonstrated
good reliability and validity (Schat et al., 2005), and has been used
in studies of various samples (e.g. Tinlin et al., 2013). The Chinese
version of the PHQ was adapted by a two-stage process of trans-
lation and back translation. In this study, total scores were calcu-
lated (reverse-scoring Item 4, the endorsement of which indicated
the absence of symptoms), and higher scores reflected more se-
vere physical health impairment. Cronbach's α was 0.83 for the
total scale in the current sample.

2.3. Statistical analysis

In order to minimize the number of indicators and facilitate
model convergence, while maximizing the interpretability of class
solution, as suggested by Au et al. (2013), we conducted LPA on
eight sum scores for four PTSD factors (i.e. intrusion, avoidance,
negative alterations in cognitions and mood, and hyperarousal)
and four depression factors (i.e. depressive affect, positive affect,
somatic complaints, and interpersonal problems) using Mplus
7.0 maximum likelihood estimation with robust standard errors
(Muthén and Muthén, 1998–2012). Given the difference in scale
range between the PCL-5 and CES-D, the eight sum scores were
converted to T scores for the LPA. 1- to 5-class solutions of LPA
models were evaluated and compared based on fit indices, parsi-
mony, and interpretability. A lower Bayesian Information Criterion
(BIC) value, a lower Akaike Information Criterion (AIC) value, a
higher entropy value, a significant Lo–Mendell–Rubin likelihood
ratio test (LMR LRT), a significant Lo–Mendell–Rubin adjusted
likelihood ratio test (ALMR LRT) and a significant bootstrap like-
lihood ratio test (BLRT) are indicative that the class solutions have
better goodness of fit and more accurate classification (Akaike,
1987; Lo et al., 2001; Nylund et al., 2007; Schwarz, 1978).

After the optimal class solution was determined, we conducted
subsequent analyses with the information of class assignments in
SPSS 19.0. We used ANOVAs to examine the between-class dif-
ferences in PTSD symptoms (PCL-5 total score, and the four PCL-5
subscores), depression symptoms (CES-D total score, and the four
CES-D subscores), and physical health impairment (PHQ total
score). The Games–Howell tests, which do not assume equal var-
iances or sample sizes, were used for post-hoc pairwise compar-
isons (Games and Howell, 1976). To examine determinants of
symptom profiles, we conducted multinomial logistic regression
analyses. The class assignments served as the dependent variables,
and the predictors included age, sex, educational level, marital
status, and earthquake-related exposures (both the exposure se-
verity and specific exposures were analyzed respectively).

3. Results

The mean scores on the PCL-5 and CES-D were 18.8 (SD¼13.5,
range: 1–77) and 27.8 (SD¼6.5, range: 15–51) respectively in this
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sample. Based on the DSM-5 diagnostic algorithm of at least one
intrusion symptom, one avoidance symptom, two negative al-
terations in cognitions and mood symptoms, and two arousal
symptoms of at least moderate (2 or higher) severity, adapted
from the algorithm of the original PCL (Cook et al., 2003), the
prevalence of probable PTSD was 13.8% (n¼165). Based on a cutoff
score of 28 (Radloff, 1991), the caseness rate for depression was
42.2% (n¼505).

Fit indices for 1- to 5-class solutions of LPA models are pre-
sented in Table 1. The 4-class solution was found to have the best
fit for the data, on account of lower BIC and AIC values, and sig-
nificant LMR, ALMR, and BLRT tests. In addition, given that the
non-significant LMR test suggested stopping increasing the num-
ber of classes (Nylund et al., 2007), the 4-class solution should not
be rejected in favor of the 5-class solution, although the 5-class
solution was found to have lower BIC and AIC values. Moreover,
the 4-class solution was superior to the 5-class solution given the
higher entropy value reflecting higher classification accuracy, de-
spite the significant BLRT test of the 5-class solution. Conse-
quently, we selected the 4-class solution as the optimal class
solution.

This solution was characterized by low symptoms (53.9%),
predominantly depression (18.2%), predominantly PTSD (18.9%),
and combined PTSD-depression (9.0%) patterns. Fig. 1 displays the
PCL-5 and CES-D standardized subscores for the 4-class model of
symptom profiles. PCL-5 and CES-D unstandardized total scores,
and the four PCL-5 and four CES-D unstandardized subscores, as
well as the results of ANOVAs and post-hoc pairwise comparisons
are shown in Table 2. The between-class differences in PTSD
symptoms (PCL-5 total score, and the four PCL-5 subscores) and
depression symptoms (CES-D total score, and the four CES-D
subscores) were found to be significant. Class 1 (low symptoms)
individuals presented the lowest symptom severity of PTSD and

depression. Class 2 (predominantly depression) individuals pre-
sented relatively low PTSD symptom severity, while relatively high
depression symptom severity with CES-D total scores above the
cutoff. Class 3 (predominantly PTSD) individuals, on the contrary,
presented relatively high PTSD symptom severity while relatively
low depression symptom severity falling below the cutoff. Class 4
(combined PTSD-depression) individuals presented the highest
symptom severity of PTSD and depression, with extremely severe
PTSD symptoms and CES-D total scores above the cutoff. All four
classes were significantly differentiated from each other in overall
symptom severity of PTSD and depression, and all four PTSD fac-
tors and two depression factors (i.e. depressive affect and somatic
complaints). The other two depression factors (i.e. positive affect
and interpersonal problems), however, differentiated less well
among the four classes, with comparable symptom severity be-
tween Class 1 and 3, and Class 2 and 4.

Table 3 displays the results of multinomial logistic regression
analyses examining determinants of symptom profiles. Compared
to those in the low symptoms class, individuals in the pre-
dominantly depression, predominantly PTSD, and combined PTSD-
depression classes were more likely to be older, female, and to
report greater severity of earthquake-related exposure. Ad-
ditionally, higher educational level was protective against the in-
clusion in the predominantly PTSD class.

Table 4 displays specific earthquake-related exposures asso-
ciated with symptom profiles after demographic characteristics
shown in Table 3 were controlled. Being trapped under rubble,
witnessing a death of someone, traumatic death of a family
member, and losing livelihood due to the disaster were associated
with symptom profiles of predominantly depression, pre-
dominantly PTSD, and combined PTSD-depression. Being disabled
due to injuries and exposure to mutilated bodies were additionally
associated with symptom profile of combined PTSD-depression.

Significant between-class differences in physical health im-
pairment were found (F (3, 1192)¼179.97, po0.001). The mean
scores on the PHQ were 38.2 (SD¼10.1), 51.6 (SD¼12.0), 47.3
(SD¼11.2), and 60.7 (SD¼14.1) for Class 1, Class 2, Class 3, and
Class 4 respectively. Post-hoc pairwise comparisons indicated that
all four classes were significantly differentiated from each other;
and based on the degree of severity, they ranked in the following
order: Class 4, Class 2, Class 3, and Class 1.

Table 1
Fit indices for latent profile analyses.

BIC AIC Entropy LMR LRT ALMR LRT BLRT

1-class 71320.40 71239.01 – – – –

2-class 68515.55 68388.39 0.92 o0.001 o0.001 o0.001
3-class 67598.83 67425.88 0.88 o0.001 o0.001 o0.001
4-class 67152.89 66934.16 0.88 0.002 0.002 o0.001
5-class 66826.92 66562.41 0.84 0.336 0.340 o0.001

BIC, Bayesian Information Criterion; AIC, Akaike Information Criterion; LMR LRT,
Lo–Mendell–Rubin likelihood ratio test; ALMR LRT, Lo–Mendell–Rubin adjusted
likelihood ratio test; BLRT, Bootstrap likelihood ratio test.

Fig. 1. PCL-5 and CES-D standardized subscores for the 4-class model of symptom profiles. PTSD, post-traumatic stress disorder; In, intrusion; Av, avoidance; NACM, negative
alterations in cognitions and mood; Hy, hyperarousal; DEP, depressive affect; POS, positive affect; SOM, somatic complaints; INT, interpersonal problems; PCL-5, PTSD
Checklist for DSM-5; CES-D, Center for Epidemiological Studies-Depression Scale.
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Table 2
Class means for 4-class model.

Class 1 (low symp-
toms) M (SD)

Class 2 (predominantly de-
pression) M (SD)

Class 3 (predominantly
PTSD) M (SD)

Class 4 (combined PTSD-
depression) M (SD)

Group comparisons
F

Post-hoc pairwise com-
parisons (po0.05)

In 3.89 (2.12) 6.86 (3.01) 10.15 (3.05) 14.62 (3.39) 704.00*** 1o2o3o4
Av 1.20 (1.09) 2.21 (1.33) 3.76 (1.71) 5.31 (1.59) 430.49*** 1o2o3o4
NACM 1.53 (1.80) 4.64 (2.88) 6.55 (3.75) 13.86 (4.56) 684.77*** 1o2o3o4
Hy 2.99 (2.18) 7.20 (3.01) 8.10 (3.08) 14.83 (3.83) 707.25*** 1o2o3o4
DEP 7.34 (1.77) 12.29 (2.26) 8.46 (1.81) 13.64 (2.73) 555.56*** 1o3o2o4
POS 6.39 (2.09) 7.25 (1.66) 6.29 (1.86) 6.90 (1.86) 13.12*** (1¼3)o(2¼4)
SOM 8.57 (1.83) 12.60 (1.90) 10.17 (1.84) 14.08 (2.53) 413.64*** 1o3o2o4
INT 1.83 (0.58) 2.97 (0.76) 1.78 (0.51) 2.91 (1.19) 221.28*** (1¼3)o(2¼4)
PCL-5 9.60 (5.09) 20.92 (6.71) 28.56 (6.45) 48.62 (9.04) 1543.32*** 1o2o3o4
CES-D 24.13 (4.00) 35.10 (3.98) 26.70 (3.69) 37.53 (5.69) 603.46*** 1o3o2o4

PTSD, post-traumatic stress disorder; In, intrusion; Av, avoidance; NACM, negative alterations in cognitions and mood; Hy, hyperarousal; DEP, depressive affect; POS, positive
affect; SOM, somatic complaints; INT, interpersonal problems; PCL-5, PTSD Checklist for DSM-5; CES-D, Center for Epidemiological Studies-Depression Scale.

*** po0.001.

Table 3
Determinants of symptom profiles.

Class 2 (predominantly depression) RRR
(95% CI)

Class 3 (predominantly PTSD) RRR (95%
CI)

Class 4 (combined PTSD-depression) RRR
(95% CI)

Age 1.02 (1.00-1.04)* 1.05 (1.03-1.07)*** 1.09 (1.06-1.12)***

Sex
Male (reference) – – -
Female 1.84 (1.29–2.64)** 2.02 (1.41–2.88)*** 2.25 (1.38–3.68)**

Education
Less than high school (reference) – –

High school or above 1.09 (0.75–1.57) 0.71 (0.48–1.05)a 0.92 (0.54–1.55)
Marital status
Unmarried (reference) –

Married 0.77 (0.49–1.23) 1.03 (0.63–1.69) 0.68 (0.37–1.25)
Exposure severity 1.29 (1.18–1.42)*** 1.29 (1.18–1.41)*** 1.77 (1.56–2.01)***

PTSD, post-traumatic stress disorder; RRR, relative risk ratio; CI, confidence interval.
Reference class¼Class 1 (low symptoms).
Bolded RRRs (95% CI) indicate a significant association with the class.

a p¼0.084.
* po0.05.
** po0.01.
*** po0.001.

Table 4
Specific earthquake-related exposures associated with symptom profiles.

Class 2 (predominantly depression) RRR
(95% CI)

Class 3 (predominantly PTSD) RRR (95%
CI)

Class 4 (combined PTSD-depression) RRR
(95% CI)

Trapped under rubble 2.04 (1.10–3.78)* 2.36 (1.27–4.38)** 2.21 (1.06–4.62)*

Injured 0.93 (0.54–1.59) 0.60 (0.33–1.07) 1.22 (0.63–2.36)
Disabled due to injuries 1.02 (0.33–3.19) 1.68 (0.59–4.73) 3.12 (1.03–9.43)*

Participated in rescue efforts 0.99 (0.68–1.42) 0.97 (0.67–1.40) 1.16 (0.71–1.90)
Witnessed a death of someone 1.82 (1.21–2.74)** 1.86 (1.25–2.76)** 2.02 (1.11–3.67)*

Exposed to mutilated bodies 1.19 (0.83–1.71) 1.19 (0.83–1.71) 1.58 (0.97–2.58)a

Traumatic death of family member 1.54 (1.05–2.25)* 1.92 (1.32–2.79)** 2.69 (1.67–4.35)***

Traumatic injury of family member 0.89 (0.62–1.28) 0.83 (0.58–1.20) 1.38 (0.86–2.22)
Traumatic death of friend or
neighbor

1.33 (0.85–2.06) 1.20 (0.79–1.82) 1.82 (0.92–3.63)

Lost livelihood due to the disaster 1.66 (1.17–2.35)** 1.63 (1.15–2.32)** 2.09 (1.31–3.34)**

PTSD, post-traumatic stress disorder; RRR, relative risk ratio; CI, confidence interval.
Reference class¼Class 1 (low symptoms).
Relative risk ratios are adjusted for demographic characteristics shown in Table 3.
Bolded RRRs (95% CI) indicate a significant association with the class.

a p¼0.067.
* po0.05.
** po0.01.
*** po0.001.
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4. Discussion

In this study, we used LPA to examine patterns of DSM-5 PTSD
and depression symptoms in an epidemiological sample of Chi-
nese earthquake survivors. Four non-parallel profiles of low
symptoms, predominantly depression, predominantly PTSD, and
combined PTSD-depression were identified, and found to be de-
termined by specific and common factors and vary in physical
health impairment. These findings fill the gaps in the existing
literature using LCA or LPA to examine patterns of co-occurring
PTSD and depression symptoms among natural disaster survivors,
and to clarify the distinctiveness of DSM-5 PTSD and depression
symptoms following trauma.

Contrary to previous findings of parallel patterns of PTSD and
depression symptoms in the aftermath of trauma (Armour et al.,
2015; Au et al., 2013; Hruska et al., 2014; Lai et al., 2014), we found
that the severity of PTSD and depression symptoms was not
consistently reflective of one another, and there were subgroups
containing individuals with predominantly PTSD or pre-
dominantly depression symptoms. On the one hand, these dis-
crepancies may be attributable to the differences in trauma types
(e.g. natural disasters vs. interpersonal traumas) and assessment
time points (e.g. in the chronic vs. acute aftermath of trauma);
while on the other hand, considering that the relatively large
sample size and low-moderate level of symptom severity in this
heterogeneous sample might have given rise to the emergency of
subgroups with less common but reliable symptom presentations
(e.g. mild PTSD/severe depression, eliminated due to its relatively
small proportion of the sample; Au et al., 2013), the seemingly
novel finding of a 4-class model comprised of four non-parallel
profiles (i.e. low symptoms, predominantly depression, pre-
dominantly PTSD, and combined PTSD-depression) in this study
may provide a more authentic depiction of co-occurring PTSD and
depression symptoms following trauma. Moreover, the existence
of subgroups with predominantly PTSD or predominantly de-
pression symptoms in the aftermath of trauma is in line with
previous findings of traumatized individuals with either PTSD or
depression in the absence of the other across various samples (e.g.
Lai et al., 2013; Morina et al., 2013), and is also consistent with
previous studies suggesting that PTSD and depression are in-
dependent sequelae of trauma rather than a manifestation of a
single form of psychopathology (e.g. Blanchard et al., 1998; Shalev
et al., 1998).

Some researchers have argued that the inclusion of expanded
negative cognitions/mood and hyperarousal dimensions over-
lapping with depression and other mood and anxiety disorders in
DSM-5 may decrease the distinction between PTSD and depression
or other disorders (Gootzeit and Markon, 2011). However, the
current finding of predominantly PTSD and predominantly de-
pression symptom presentations demonstrates that DSM-5 PTSD
symptoms can differentiate from co-occurring depression symp-
toms following trauma, which adds to evidence for the distinc-
tiveness of PTSD and depression from the perspective of co-
morbidity patterns, and also generally supports the strong diag-
nostic construct validity of PTSD in DSM-5. In addition, some
previous studies have found that removing symptoms theorized to
overlap with mood and anxiety disorders from PTSD's criteria has
little impact on comorbidity rates (Elhai et al., 2008; Grubaugh
et al., 2010), which suggests that the association between PTSD
and other disorders may be a natural aspect of the disorder's
phenomenology rather than an artifact of poor differential diag-
nosis (Elhai et al., 2008), and the overlapping symptoms may not
be responsible for the comorbidity between PTSD and other dis-
orders. Thus, given that PTSD and depression represent two dis-
tinct constructs rather than a single general traumatic stress
construct despite sharing some common symptoms, other

etiological hypotheses for PTSD-depression comorbidity, for ex-
ample, preexisting PTSD causes depression (Stander et al., 2014)
are supposed to be considered and evaluated in future research.

Another noteworthy finding in this study is that all four PTSD
factors could differentiate well among the four subgroups char-
acterized by parallel varying severity of PTSD symptoms, which is
in line with findings of previous studies using LCA or LPA to ex-
amine the heterogeneity of PTSD symptoms (e.g. Rosellini et al.,
2014). Nevertheless, although overall depression symptom sever-
ity was able to differentiate between subgroups, only depressive
affect and somatic complaints, but not positive affect and inter-
personal problems, could distinguish one subgroup from another,
indicating that the patterns of depression symptoms were not
completely parallel across four factors. This finding is partly con-
sistent with previous evidence that there are classes of individuals
with relatively high negative affect and somatic symptoms but
relatively low anhedonia, or relatively high anhedonia but rela-
tively low negative affect (e.g. Hybels et al., 2013; Rodgers et al.,
2014), which provides further support for the distinction between
negative and positive affect suggested by previous theoretical and
empirical studies (Watson, 2005, 2009), as well as the Research
Domain Criteria (RDoC) project (Cuthbert and Kozak, 2013).

In this study, we identified some factors consistently associated
with symptom profiles of predominantly depression, pre-
dominantly PTSD, and combined PTSD-depression among earth-
quake survivors. These findings roughly accord with meta-ana-
lyses of risk factors for PTSD (Brewin et al., 2000) and depression
following natural disasters (Tang et al., 2014), and highlight the
importance of early preventions, identifications and treatments
targeting high-risk individuals, especially those who are older,
female, at high levels of exposure severity, and experienced some
specific earthquake-related exposures, including being trapped
under rubble, witnessing a death of someone, traumatic death of a
family member, and losing livelihood due to the disaster. Notably,
some factors were specifically related to certain symptom profiles,
which provides evidence for the differences in predictions of
specific symptom presentations of PTSD and depression, and
suggests the specific identifications of individuals at high risk for
PTSD and/or depression.

In addition, we found that physical health impairment varied
for different symptom profiles: individuals with combined PTSD-
depression symptoms suffered the most, and individuals with
predominantly depression and predominantly PTSD symptoms
were the second and third most severe subgroups, respectively,
while individuals with low symptoms suffered the least. These
differences in associations between specific symptom presenta-
tions of PTSD and depression with physical health outcomes are
consistent with previous findings that PTSD and depression
symptoms differentially affect the various physical health status
domains (Aversa et al., 2012), which further validates the dis-
tinction between PTSD and depression with evidence of clinical
meaningfulness, and indicates the preferential interventions for
individuals who may suffer more negative consequences, espe-
cially those with combined PTSD-depression symptoms. Moreover,
given that LCA or LPA is a person-centered method which can
identify subgroups of individuals with specific symptom pre-
sentations, some studies using LCA or LPA to examine PTSD
symptom profiles have supported the need for interventions in-
dividually tailored to one's severity of symptoms and the extent of
functional impairment (Hellmuth et al., 2014). In the same way,
the findings of symptomatic profiles of predominantly depression,
predominantly PTSD, and combined PTSD-depression varying in
physical health impairment in this study suggest that individually
tailored interventions according to one's symptom presentations
of PTSD and depression as well as the severity of symptoms and
the extent of physical health impairment may contribute to
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improving the efficiency and effectiveness of treatments.
There are several noteworthy limitations to this study. First, the

current findings might be limited by the specific trauma type, thus
further replications across various trauma types are warranted.
Second, this study only relied on self-report measures, and
therefore the findings of this study also need to be further tested
using data from clinical interviews. Third, the cross-sectional de-
sign at a single time point of this study precluded the examination
of changes in symptom profiles and class membership over time.
Future studies should conduct latent transition analysis on long-
itudinal data to demonstrate the more reliable symptom pre-
sentations of PTSD and depression over time. Fourth, psychiatric
history prior to the earthquake, as well as stressful life events
before and after the earthquake were not assessed in this study,
thus future studies examining these determinants of symptom
profiles of PTSD and depression are needed. Fifth, only PTSD but
not depression symptoms were assessed based on DSM-5 criteria
in this study. Therefore, further replications based on DSM-5 cri-
teria for PTSD and MDD are also needed. Finally, we only adopted
physical health impairment as the clinical variable to test external
validity of the 4-class model of symptom profiles. Future studies
should further examine the differentiable associations between
specific symptom presentations of PTSD and depression with a
range of external psychological and biological variables.

Despite these limitations, to our knowledge this is the first
study using LPA to examine patterns of co-occurring PTSD and
depression symptoms among natural disaster survivors, and to
clarify the distinctiveness of DSM-5 PTSD and depression symp-
toms following trauma. The current findings of non-parallel pro-
files determined by specific and common factors and varying in
physical health impairment demonstrate that DSM-5 PTSD symp-
toms can differentiate from co-occurring depression symptoms,
which supports the distinction between PTSD and depression
constructs, and highlights the need for identifications of natural
disaster survivors at high risk for PTSD and/or depression, and
interventions individually tailored to one's symptom
presentations.
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