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Background: China is a country with frequent earthquakes. Beichuan was the epicenter of what was later
called the Wenchuan earthquake, which caused nearly 80% of the houses in the area to collapse, with 8,605
people killed and 9,693 people missing. The aim of our study was to explore the prevalence of post-traumatic
stress disorder (PTSD) and its influence on health-related quality of life (HRQOL) among the survivors
10 years after the 2008 Wenchuan earthquake in China.

Methods: A total of 610 survivors from Leigu town in Beichuan County were investigated by a systematic
sampling method. Post-traumatic status, HRQOL, and demographic sources were measured by the PTSD
Checklist Civilian Version (PCL-C), 36-item Health Survey Short Form (SF-36), and self-questionnaire,
respectively.

Results: Ten years after the Wenchuan earthquake, the prevalence of PTSD for survivors was 1.6%. There
were significant negative correlations between survivors’ SF-36 scores and the scores of PCL-C. Higher
scores in post-traumatic status were associated with a higher rate of poor physical HRQOL, which was lower
than the mean score [adjusted odds ratio (OR) 1/4 0.96 per SD increase, P 1/4 0.001] and mental HRQOL
(adjusted OR 1/4 0.93 per SD increase, P 1/4 0.001). The independent contribution of post-traumatic status
to the risk for poor physical and mental HRQOL was 4.9% and 18.7% respectively.

Conclusions: As time has elapsed, the incidence of PTSD has gradually declined after the Wenchuan

earthquake. Post-traumatic status was found to influence the health related quality of life of survivors.
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Introduction

On May 12 2008, a powerful earthquake occurred in the
Sichuan Province of Southwest China, with the Wenchuan
and Beichuan counties experiencing the worst of the disaster.
It was the largest and most destructive of the earthquakes
that have hit China since its reformation in 1949. According
to reports, 69,226 people were confirmed dead, 374,643
injured, and 18,341 listed as missing. The economic loss

© Annals of Palliative Medicine. All rights reserved.

of the earthquake was over 845 billion. Sichuan Province
experienced the greatest losses, accounting for more than
91.3% of the total national damages. Beichuan, a county
of 100,000 people, was the epicenter of the Wenchuan
earthquake, where nearly 80% of the houses collapsed,
8,605 people were killed, and 9,693 people went missing (1).
When a large scale disaster such as earthquake happens,
usually Posttraumatic stress disorder (PTSD) would also
develop. Our previous study showed that the prevalence of
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post-traumatic stress disorder (PT'SD) among the survivors
3 years after the Wenchuan earthquake was 11.2%. It
has been 10 years since the earthquake occurred, and it is
unclear whether or not the survivors still experience PTSD
symptoms and what the prevalence of PTSD in the area
is. It can manifest as a series of long-standing and delayed-
appearance mental disorders that arise from life-threatening
emergencies or catastrophic events, the main characteristic
behaviors include re-experiencing, avoidance, and hyper
arousal, among others (2). Previous studies have found
that PTSD usually occurs a few months or even several
years after the trauma, about two thirds PTSD patients
could recover over time, while others would become more
serious, and the posttraumatic state could continue further
to affect their cognitive and behavior functions for several
years or even longer (3). PTSD not only adversely impacts
people’s physiology, but also their relationships, work,
and social life (4,5). Thus, health-related quality of life
(HRQOL) is an essential metric for assessing human health
within an individual’s embedded life, and takes into account
physical health, social relationships, psychological state, and
personal beliefs as salient features of the patient’s personal
environment (6).

A study from Chen et 4/. revealed that regularly
evaluating the post-traumatic symptoms of survivors could
provide a scientific basis for the development of community
health service (7). We thus reasoned that it was also
essential to explore the Wenchuan earthquake survivors’
post-traumatic status and HRQOL a few years after the
disaster, as a literature search in PubMed retrieved little
relevant data. We conducted this study from July 2018 to
August 2018 in Leigu town of Beichuan County. The aim
of our study was to determine the prevalence of PTSD in
the area and its influence on HRQOL of people who have
experienced the Wenchuan earthquake 10 years later. The
long-term dynamic monitoring of the Post-traumatic stress
of the survivors, understanding the degree and dimension
of the impact of Post-traumatic stress on the quality of
life, taking targeted intervention measures to improve the
quality of life of the survivors. We present the following
article in accordance with the MDAR checklist (available at
http://dx.doi.org/10.21037/apm-21-309).

Methods
Study design and participants

A cross-sectional survey was carried out in 2018 in Leigu
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town of Beichuan County, which was the county most
severely damaged by the Wenchuan earthquake. At the
time of the study, there were about 2,300 families and 7,700
people in this community. A minimal sample size of 607
subjects was required. A method of systematic sampling
according to the household units in this community was
adopted. At last, 760 families were selected. The inclusive
criteria for participants included the following: (I) had
experienced the Wenchuan earthquake in Beichuan county
on May 12, 2008; (II) over 13 years old; (III) had lived in
Leigu town for at least a month before the investigation;
(IV) participated voluntarily in the survey. The exclusive
criteria were the following: (I) had mental illness or
language barriers; (II) had seriously somatic disease; (I1I)
was absent for three household visits or refused to be
interviewed. Most of families in Leigu have three or more
family members. In order to ensure the independence of the
data set, only one participant within a family was recruited
for interview. If a sampled individual was unavailable,
the next available individual was sampled. If they had
similar symptoms such as depression, anxiety or another
psychological problem, they would be excluded. We chose
the first host we met in a family. There were 44 families
who refused to be interviewed during the three family
visits, 79 families who were unable to be contacted directly,
and 27 families who were ineligible for the study because
of mental and somatic problems. Finally, 610 participants
were included in the study. Data were collected via face-to-
face interview by trained study personnel. The study was
approved by the Research Ethics Board of the affiliated
hospital of Panzhihua University in February 2018 (No.
102102410191). All procedures performed in this study
involving human participants were in accordance with the
Declaration of Helsinki (as revised in 2013). All participants
provided written informed consent.

Procedure

Our survey teams comprised psychologists and medical
students (from Panzhihua University) and were divided into
five small groups. Each small group had one psychologist,
three medical students, and one local government staff
member. All groups had at least three members who could
speak the local dialect fluently. A three-day training course
was carried out for the teams by the relevant experts. In
addition, a pilot study was conducted in January 2018.
Before the assessments, all interviewers were called
together to review the questionnaire to ensure a uniform
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understanding of each item. All research data were collected
by interviewers through face-to-face interview using
structured study questionnaires.

General study questionnaire

The questionnaire included items on social demographic
data and the earthquake-related information. Socio-
demographic variables included ethnicity, sex, age, marital
status, education level, occupation, and income (monthly).
The earthquake-related losses included property damage,
personal injury (yes/no), family member injury (yes/no), and
the death of family members (yes/no). Property damage was
assessed by the following question: “How much property
damage did you suffer from the Wenchuan earthquake?”
The possible response was either <10,000 or >10,000 CNY.

The PTSD checklist-civilian version (PCL-C)

Post-traumatic stress symptoms were evaluated with the
PCL-C, which was developed based on the Diagnostic and
Statistical Manual of Mental Disorders IV (DSM-1V) (8,9).
The scale has been validated in Chinese populations and
is also proven to have excellent reliability and validity,
with a Cronbach’s alpha coefficient of 0.84 and a split half
reliability of 0.65 (10). The PCL-C contains 17 items,
and each item is scored from 1 to 5 according to the
following values: 1 = not at all; 2 = a little; 3 = quite a big;
4 = extremely; 5 = very extremely. The total scores ranged
from 17-85. With a PCL-C score of 38 and 50 as the
diagnostic cut-offs, scores in the range of 50-85 indicate
more obvious PTSD symptoms, which may be diagnosed
as PTSD. Higher scores represent a greater possibility of
PTSD. This diagnostic cut-off point (a score of 50) was
used in the present study to identity PTSD symptoms (11).

The 36-Item Short-Form Health Survey (SF-36)
Questionnaire

HRQOL was assessed with the Chinese version of the SF-
36, which was translated from the standard English version
of the SF-36, demonstrating satisfactory construct and
clinical validity and internal consistency (12). The SF-36
is a generic health survey instrument designed to evaluate
HRQOL in both the physical and mental domains (13).
The scale consists of 36 items covering eight domains: four
in the area of physical health, including physical functioning
(PF), physical role functioning (RP), bodily pain (BP), and
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general health (GH), and four in the area of mental health,
including vitality (VI), social functioning (SF), emotional
role functioning (RE), and mental health (MH). Both
physical and mental health scores have been empirically
validated (14). The total score in each of the eight domains
ranges from 0 to 100, where 0 implies the worst and 100
implies the best HRQOL. We used the mean score of
physical HRQOL and mental HRQOL as cut-off points to
distinguish between good health and poor health (15).

Statistical analysis

All data were analyzed by statistical software SPSS 17.0
(SPSS, Chicago, Illinois, USA). Descriptive statistics
were computed for demographic characteristic variables.
Correlational analyses were conducted to verify the
relationship of post-traumatic status with HRQOL. Cluster
logistic regression were used to explain the contribution of
the respective variables, especially post-traumatic status to

influence HRQOL-physical and HRQOL-mental health.

Results
Participant characteristics

Descriptive statistics on study variables are presented in
Table 1. The predominant ethnic population was Han
Chinese (70.8%), and the majority of participants were
male 329 (53.9%). Subjects were aged between 16 and
87 years, with an average of 48.4+18.1 (SD) years. In
terms of the marital status, most participants were married
(76.6%), over half of the study population had the education
level of primary school and below, nearly 68.2% of the
participants were farmers, and 36.4% of the participants had
family members who had died in the earthquake. Among
all subjects, 10 (1.6%) of the participants were identified as
probable PTSD cases. The mean of physical HRQOL score
was 81.43+18.34, while the mean of mental HRQOL score
was 82.05+12.61.

Associations of post-traumatic status with HRQOL

There were significantly negative correlations between
the scores of HRQOL (physical health and mental health)
and PCL-C (Figure 1). That is, physical health scores
decreased significantly with the increase of PCL-C scores
(the R square quadratic 0.064). Higher PCL-C scores were
associated with the lower HRQOL-mental health scores (R
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Table 1 Characteristics of the study participants (n=610)

Variables N (%) or mean + SD

Cluster 1 (social-demographic)

Area (earthquake before)

Leigu 329 (53.9)
Old Beichuan 281 (46.1)
Ethnicity (Han) 432 (70.8)
Gender (male) 329 (53.9)
Age (years) 48.4+18.1
<18 36 (5.9)
18~ 112 (18.4)
36~ 282 (46.2)
>59 180 (29.5)
Marital status (married) 467 (76.6)

Education level

Primary school and below 343 (56.2)
Middle school 177 (29.0)
Senior school and above 90 (14.8)
Occupation (farmer) 416 (68.2)

Income (CNY/person month)
<1,000 192 (31.5)
>1,000 418 (68.5)
Cluster 2 (related losses)

Property loss

Less (<10,000 CNY) 199 (32.6)
Large (>10,000 CNY) 411 (67.4)
Injury to self (yes) 49 (8.0)
Family member injured (yes) 214 (35.1)
Family member died (yes) 222 (36.4)

Cluster 3 (PCL-C)

Post-traumatic status (score) 26.16+8.39
PTSD
No 600 (98.4)
Yes 10 (1.6)
Outcomes (HRQOL)
Physical health 81.43+18.34
Mental health 82.05+12.61

PTSD, post-traumatic stress disorder; HRQOL, health-related
quality of life.

100 O Physical health scores
> Mental health scores
. Fit line for physical health
80 o [ scores and posttraumatic
stress status scores
Fit line for Mental health
scores and posttraumatic
60 - stress status scores
-] Rsq Quadratic =0.095
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Posttraumatic stress status scores
Figure 1 Associations of post-traumatic status scores with physical
and mental HRQOL scores. HRQOL, health-related quality of
life.

square quadratic 0.095).

Determinants of HRQOL

HRQOL-physical health

In the cluster 1, the independent contribution of social
demographic variables was 68.6% (Table 2). In the cluster
2 (earthquake-related loss variables), the independent
contribution of earthquake-related loss variables was 26.5%.
In the cluster 3, post-traumatic status was associated with
HRQOL-physical health [adjusted odds ratio (OR) 1/4 0.96
per SD increase, P 1/4 0.001]. The independent influence
of survivors’ post-traumatic status was 4.9%.

HRQOL-mental health

Among social demographic variables (cluster 1), the
independent contribution from social demographic variables
was 53.1% (Table 3). In cluster 2 of the earthquake-related
loss variables, the independent influence of earthquake-
related loss variables on the risk of HRQOL-mental health
was 28.2%. In cluster 3, the mental health scores decreased
significantly with the increase of PCL-C scores (adjusted
OR 1/4 0.93 per SD increase, P 1/4 0.001), the independent
contribution of survivors’ post-traumatic status was 18.7%.

Discussion

The prevalence of PTSD 10 years after the Wenchuan
earthquake

Our results showed that the positive rate of PTSD among
survivors 10 years after Wenchuan earthquake was 1.6%
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Table 2 Cluster logistic regression models explaining physical HRQOL according to cluster 1, cluster 2, and cluster 3

Predictor variables OR (95% CI)* P Nagelkerke R2° Independent contribution (%)°
Area 0.54 (0.32-0.90) 0.019

Sex 0.52 (0.34-0.81) 0.004

Age 0.41 (0.28-0.59) <0.001

Occupation 0.35 (0.20-0.62) <0.001

Income (CNY/person month) 2.12 (1.37-3.27) 0.001

Total (cluster 1) 0.264 68.6
Property loss 5.14 (3.10-8.53) <0.001

Family member died 0.64 (0.42-0.97) 0.035

Injury to self 0.41 (0.20-0.88) 0.021 0.366 26.5
Total (cluster 2)

Post-traumatic status 0.96 (0.94-0.98) 0.001

Total (cluster 3) 0.385 4.9

®0dds ratios (ORs) are presented as per SD increase. "Negelkerke R2 is the variance of the dependent variable (physical health) explained
by all independent variables included in the regression model. “The independent contribution of each cluster of predictors to the variation
in physical health was calculated as individual corresponding R2 change/total R2 change (100%). HRQOL, health-related quality of life.

Table 3 Cluster logistic regression models explaining HRQIOL-mental health visits by socio-demographic characteristics according to cluster 1,

cluster 2 and cluster 3

Predictor variables OR (95% CI)* P Nagelkerke R2° Independent contribution (%)°
Area 0.31 (0.18-0.53) <0.001
Sex 0.64 (0.42-0.97) 0.034
Age 0.48 (0.36-0.65) <0.001

Total (cluster 1)

Property loss 5.00 (3.16-7.92) <0.001
Total (cluster 2)
Post-traumatic status 0.93 (0.90-0.95) 0.001

Total (cluster 3)

0.185 53.1
0.283 28.2
0.348 18.7

°0dds ratios (ORs) are presented as per SD increase. "Negelkerke R2 is the variance of in the dependent variable (mental health) explained
by all independent variables included in the regression model. “The independent contribution of each cluster of predictors to the variation
in mental health was calculated as individual corresponding R2 change/total R2 change (100%).

(10/610). Through a search of the literature, we found
that the positive rate of PTSD among survivors from
Leigu town in Beichuan county 2, 3, and 5 years after
the Wenchuan earthquake was 12.4%, 11.2%, and 8.5%
respectively (16-18). Compared with the previous studies,
these results suggested that the positive rate declined
gradually as time went on, which was consistent with the
study of Giacco et /. (19). This may be related to good
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social support which had active effects on relieving PTSD.
Guo et al.’s research proved that social support may be
useful in PTSD intervention and prevention measures
for survivors with traumatic experiences in the early stage
after an earthquake (20). Survivors were supported with
psychological and economic assistance by government and
people from all walks of life, which might have contributed
to the decline in the positive rate of PTSD and alleviated
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the post-traumatic symptoms.

The effects of PCL-C on physical bealth

Our study identified that post-traumatic status was a
significant independent determinant of physical and
mental HRQOL in survivors 10 years after the Wenchuan
earthquake. There were significant negative correlations
between physical HRQOL scores and those of PCL-C.
Higher scores of post-traumatic status in subjects were
associated with greater odds of poor physical HRQOL
after controlling for social demographic characteristics
and earthquake-related losses. This finding was consistent
with those in previous reports (21-24). McMillan ez al.
showed that organs, including those of the respiratory,
cardiovascular, and digestive systems, would change
when individuals experienced natural disasters, and that
these changes could be adaptations triggered by stress.
However, if the stress persisted and exceeded normal
limits, a series of physiological health problems may
result (25). The research by Dhabhar and Ling also
showed that critical life events could cause a sequence
of negative physiological experiences, such as a series of
changes in physiology, biochemistry, and the immune
system (26,27). In addition, stress events might cause a
variety of negative stress reactions (27) and a change of
endocrine function (28).

The effects of PCL-C on mental bealth

Higher PCL-C scores were associated with lower mental
health scores, and the risk of poor mental HRQOL
decreased significantly as PCL-C scores increased. This
was consistent with Voiqt et 4L’ study (29), in which it was
found that 5-hydroxytryptamine (5-HT) has an important
role in regulating emotion. Jindal ez 4/.’s research showed
that the long-term, chronic, and extreme stress might
lead to 5-HT reduced and induced mental illness (30).
Meanwhile, Fanq et a/. verified that a large amount of
glucocorticoids was secreted when people were under severe
stress, and that this could cause damage to the hippocampal
neurons; furthermore, if the damage continued for many
years, this could reduce the volume of the hippocampus,
harming learning, memory, and cognitive functions (31).
In addition, stress events were found to often lead to the
emergence of social anxiety disorder (SAD) (32) and sleep
disorders (33), which may seriously worsen patients’ quality

of life.
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Conclusions

The positive rate of PTSD among survivors 10 years after
the Wenchuan earthquake was 1.6%, which was a significant
independent determinant of HRQOL among survivors.
The findings suggest that post-traumatic status may have
a modest influence on physical and mental HRQOL.
More attention should be paid to the post-traumatic status
of survivors in order to improve their HRQOL after
earthquakes and other disasters.
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