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Abstract

Background: An earthquake struck Ludian in Yunnan province of China on August 3, 2014, resulting in 3143 injuries,
617 deaths, and 112 missing persons. Our study aimed at estimating the quality of life and associated determinants
among medical rescuers after Ludian earthquake.

Methods: A cross-sectional survey was performed among personnel from three hospitals that assumed rescue tasks in
Ludian earthquake. Descriptive statistics, t-tests, ANOVA and stepwise linear regression analysis were used for data
analysis.

Results: The mean scores on the physical component summary (PCS) and mental component summary (MCS)
were 49.86 (SD =6.01) and 35.85(SD = 6.90), respectively. Lower PCS in the aftermath of an earthquake was associated
with non-military medical rescuers, elderly age, and being trapped/in danger while lower MSC in the aftermath of an
earthquake was associated with non-military medical rescuers, young age, being female, being trapped/in danger and
low education degree.

Conclusions: In conclusion, our study demonstrates that medical rescuers are at risk for a lower HRQoL after exposure
to Ludian earthquake. The results of this study help expand our knowledge of health-related quality of life among

medical rescuers after the Ludian earthquake.
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Introduction

On Sunday, August 3, 2014, an earthquake of 6.5 on the
magnitude scale and 8.0 on the intensity scale struck
Ludian in Yunnan province of China at 16:30 h local
time. Often referred to as Ludian earthquake, this disas-
ter resulted in 3143 injuries, 617 deaths, and 112 missing
persons. Thousands of rescue workers from the military
and medical system were sent into the disaster areas in a
few hours. Those who were injured during the earthquake
were sent to the nearest local hospitals immediately. How-
ever, since some local clinics and health centres were dam-
aged during the earthquake, part of the medical rescue
was also operated in temporary facilities.

Medical rescue workers had to face increasing physical
and psychological demands under life-threatening condi-
tions (such as landslides and aftershocks) [1]. They were
exposed to terrifying scenes of dead or severely wounded
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people; screams of people wanting help; and the
mourning, impatience, and rowdiness of people who had
relatives or property under the wreckage [2]. Moreover,
they also experienced extended work hours, lack of
sleep, and harsh living conditions in makeshift quarters.
In addition to acting as helpers, medical rescuers may
also become hidden victims and should receive particu-
lar attention.

Over the past several decades, researchers have become
aware that rescuers who are exposed to massive structural
disruption and casualties during natural disasters suffer
from physical complaints and mental disorders because of
the physical and psychological stresses endured during
these events [3]. Several studies found that posttraumatic
stress disorder (PTSD) was popular among rescue workers
involved in major disasters [2, 4—6]. Other mental health
disorders have also been described, including depression
and anxiety [7-10]. However, most previous studies only
focused on the mental health status of rescue workers but
ignored their physical health status. Only one study
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discussed health-related quality of life (HRQoL) among
the rescuers after an air disaster in Amsterdam, and dis-
cussed their physical and mental health status at the same
time [11]. The concept of HRQoL, focusing on an individ-
ual’s physical, mental, and social well-being status, [12]
has emerged as one of the most important measurements
in clinical trials and population health surveys [13, 14].
However, to our knowledge, no cross-sectional study has
examined the HRQoL of rescue workers after earthquakes.
In this study, we aimed to discuss the HRQoL and related
risk factors of medical workers one month after participat-
ing in rescue work in Ludian earthquake, and thus provide
evidence-based suggestions for specific health interven-
tions in vulnerable populations.

Methods

Study design

A cross-sectional survey was performed in September
2014, by which time one month had passed since the
event and the medical rescue tasks had been finished.
Personnel from three hospitals that assumed rescue
tasks in Ludian earthquake participated in the present
study, including People’s Hospital located in Ludian
County, about 31 km from the epicentre of the Ludian
earthquake. People’s Hospital is the biggest hospital in
Ludian county and received a majority of the victims in-
jured in this earthquake [15]. The other two were mili-
tary hospitals located in Kaiyuan and Kunming of
Yunnan Province, respectively. These two military hospi-
tals dispatched medical rescue teams to Ludian county
no more than two hours after the earthquake occurred,
which functioned as temporary hospitals and received
the injured in the stricken areas. The ethical committee
of the Second Military Medical University approved the
study protocol.

Data collection

Five researchers were dispatched to Yunnan province to
conduct this investigation in these three hospitals. Ano-
nymity and confidentiality were guaranteed, and informed
consent from the participants was required. The data were
collected by self-administered anonymous paper question-
naires, which were reviewed by experts from the research
fields of health services and disaster medicine. Inter-rater
reliability was assessed until 100 % concordance in use of
the instrument was achieved among the interviewers [16].
A total of 468 medical rescue personnel involved in the
rescue task of this earthquake were contacted in this
study. Ninety-six failed to participate in this investigation
because they were on vacation at that time. Thus, 372
people completed our questionnaires, and 23 question-
naires were excluded because of missing items. The total
number of completed questionnaires was 349.
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Measures

Questionnaires covered the following categories: age,
marital status, gender, ethnicity, education level, occupa-
tion, professional title, military medical rescuers or not,
trapped/in danger or not, having rescue training or not,
and involved in previous rescue or not. We classified the
rescuers’ professional titles into four categories: no, junior
(resident doctors), intermediate (attending doctors) and
senior (associate chief doctors or chief doctors).

The HRQoL of the rescue workers was measured using
the 12-item short form health survey (SF-12), which is a
practical, reliable, and valid measurement. The SF-12 is a
subset of the 36-item short form health survey (SF-36)
scale and is one of the most commonly used HRQoL
questionnaires. Translated into multiple languages, the
SF-12 includes two from each of the physical functioning,
role-physical, role-emotional, and mental health scales and
one item from each of the bodily pain, general health,
vitality, and social functioning scales of the SF-36 [17]. In
addition, the SF-12 assesses overall physical and mental
function using summary scales, physical component sum-
mary (PCS), and mental component summary (MCS) [18].
Higher summary PCS and MCS scores are indicative of
better health. Scores above or below 50 are considered to
be above and below the average in the general population
[19]. The Chinese version of the SF-12 used in this study
has been validated in the Chinese population [17].

Data analysis

All analyses were performed via a statistical software
package (Statistical Package for the Social Sciences/SPSS
Version 11.0). We first calculated the descriptive statis-
tics (frequencies, percentages, means, and standard
deviations [SD]); then, t-tests (for two-group compari-
son) and analysis of variance (ANOVA, for multi-group
comparison) were used to evaluate differences in con-
tinuous variables if the data were in accordance with the
normality distribution and homogeneity of variance;
otherwise, a non-parametric method was used. Stepwise
linear regression analysis was performed to identify pre-
dictors of PCS and MCS, and beta coefficients (B), stan-
dardized error of coefficient (S.E.B), and standardized
regression coefficient (Beta) were reported. The criter-
ion for statistical significance was P = 0.05.

Results

Social-demographic characteristics and earthquake-related
experiences

The total number of completed questionnaires was 349.
These results are presented in Table 1. The mean
scores of the PCS and MCS were 49.86 (SD =6.01) and
35.85 (SD =6.90), respectively. Of the 349 participants,
108 (30.95 %) were military medical rescuers, the mean
of age was 34.8 (19-60), 198 (56.73 %) were female,
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Table 1 Demographics and earthquake-related experiences among rescuers of the Ludian earthquake, China

Variable N Percentage PCS MSC

6) Mean P Mean P
Total 349 - 49.86 (6.01) - 35.85 (6.90) -
Military medical rescuer 0.002 <0.001
No 241 69.05 49.2 (6.25) 34.63 (6.66)
Yes 108 30.95 51.32 (5.16) 38.58 (6.67)
Age 0.039 <0.001
<30 102 29.23 51.08 (5.09) 3448 (6.23)
30-40 158 4527 49.72 (6.60) 35.52 (7.48)
>40 89 25.50 48.70 (5.68) 38.02 (6.08)
Marriage 0.089 0.332
No 115 3295 50.75 (5.56) 3538 (6.31)
Yes 234 67.05 4942 (6.18) 36.08 (7.18)
Gender 0.347 <0.001
Male 151 4327 49.38 (6.61) 37.72 (7.25)
Female 198 56.73 50.22 (5.49) 3443 (6.28)
Ethnicity 0.028 0.176
Minority 79 22.64 48.87 (5.56) 35.04 (6.91)
Han 270 77.36 50.15 (6.11) 36.09 (6.89)
Education level 0.056 <0.001
Graduate 35 10.03 5047 (7.18) 39.03 (7.44)
Undergraduate 124 3553 4959 (6.21) 36.65 (6.77)
College 97 27.79 48.96 (6.36) 36.25 (7.31)
Other 93 26.65 50.93 (4.62) 33.18 (5.54)
Occupation 0278 0411
Doctor 125 35.82 49.82 (5.77) 36.05 (6.88)
Nurse 156 44.70 5055 (5.22) 3547 (7.18)
Other 68 1948 4833 (7.70) 36.37 (6.29)
Professional titles 0013 0.460
No 40 11.46 5043 (6.35) 34.19 (642)
Junior 173 49.57 50.71 (544) 36.04 (6.98)
Intermediate 121 34.67 4853 (6.29) 36.21 (7.13)
Senior 15 43 3(752) 353 (4.92)
Trapped/in danger 0.339 0.095
No 271 77.65 50.18 (5.51) 36.21 (6.79)
Yes 78 2235 4872 (747) 34.63 (7.17)
Rescue training 0.685 0.188
No 44 1261 4967 (591) 36.94 (6.89)
Yes 305 87.39 49.88 (6.03) 35.7 (6.9)
Involved in previous rescue 0.798 <0.001
No 105 30.09 50.04 (5.38) 37.58 (7.25)
Yes 244 69.91 49.78 (6.27) 35.11 (6.62)

about two thirds of the participants (234, 67.05 %) were  undergraduate degree or above, 125 (35.82 %) and 156
married, 270 (77.36 %) were of Han descent (the major  (44.70 %) were doctors and nurses, and most participants
ethnic population in China), 159 (45.56 %) had an had junior (173, 49.57 %) or intermediate (121, 34.67 %)
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professional titles. With regard to earthquake related ex-
periences, 78 (22.35 %) were trapped or in danger in the
earthquake, most participants had received rescue training
(305, 87.39 %) and had been involved in previous rescues
(244, 69.91 %).

Factors associated with PCS

Bivariate analyses (Table 1) were conducted to assess
quality of life during the aftermath of an earthquake, as
assessed by the PCS. In Table 1, PCS were significantly
associated with Military medical rescuers (P =0.002),
age (P =0.039), ethnicity (P =0.028), and professional
title (P =0.013). Multiple stepwise regression analyses
(Table 2) revealed that lower PCS in the aftermath of
an earthquake was associated with non-military med-
ical rescuers (P =0.001), old age (P <0.001), and being
trapped/in danger (P = 0.017).

Factors associated with MCS

Bivariate analyses (Table 1) were conducted to assess the
quality of life during the aftermath of an earthquake, as
assessed by the MCS. In Table 1, MCS were significantly
associated with military medical rescuers (P <0.001), age
(P<0.001), gender (P<0.001), education degree (P <
0.001), and being involved in a previous rescue (P < 0.001).
Multiple stepwise regression analyses (Table 2) revealed
that lower MCS in the aftermath of an earthquake was
associated with non-military medical rescuers (P < 0.001),
young age (P<0.001), being female (P=0.002), being
trapped/in danger (P =0.023) and low education degree
(P = 0.015).

Table 2 Multiple stepwise regression analysis of factors
independently associated with PCS and MCS

Label b SERP B¢ pe
Dependent variable: PCS

Age -0.129 0.035 -0.192 0.000
Military medical rescuers 2273 0.677 0.175 0.001
Trapped or in danger —1.800 0.751 -0.125 0017
Dependent variable: MCS

Military medical rescuers 3.208 0811 0215 0.000
Age 0.121 0.039 0.156 0.000
Gender -1573 0.746 -0.113 0.002
Trapped/in danger -2.027 0.833 -0.123 0.036
Education level -0.884 0.390 -0.124 0.015

@Unstandardized regression coefficient

PStandardized error of coefficient

“tandardized regression coefficient

%The inclusion criteria of the stepwise regression was P = 0.05; exclusion
criteria was P=0.10
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Discussion

Unlike many other natural disasters, earthquakes come
without warning, and their impact is often widespread and
their effects ongoing [20]. In the face of earthquakes and
corresponding harsh environments, rescuers may become
fragile both physically and mentally [21]. Research into the
HRQoL of medical rescuers could prove valuable data for
future rescue work and enhance the overall effectiveness
of rescue efforts after a major earthquake [22].

Using the SF-12 as an instrument to assess the impact
of the Ludian earthquake rescue experience on the over-
all HRQoL of medical rescuers, we found that the res-
cuers had a similar PCS score compared to the normal
population (49.86 vs 50); however, they had an obviously
lower MCS score than the normal population (35.85 vs
50). This result confirmed that the HRQoL of rescuers,
especially for mental health status, had been impaired by
the Ludian earthquake. Interestingly, when we compare
the health status of the rescuers with the survivors after
Wenchuan earthquake, we found the rescuers had an
obvious higher PCS score (49.86 vs 37.6) but a relatively
low MCS score (35.85 vs 36.8) [23]. Medical rescuers’
duty is to provide professional medical care to the
wounded as soon as possible. In executing their respon-
sibilities, they may confront dead bodies, seriously in-
jured victims, and negative reactions and even violence
on the part of victims [24, 25]. All of these factors may
contribute to the impairment of rescuers’ psychological
health status.

With respect to risk factors of HRQoL among res-
cuers, we found that military medical rescuers had both
higher PCS and MCS scores. As military service mem-
bers, these medical personnel go to the nearest en-
campment and participate in a series of military skills
training sessions every year. By training, they build
good physical fitness and learn coping skills in the face
of harsh conditions.

Being trapped/in danger is one factor that not only
worsens rescuers’ physical health status (PCS: 48.72 vs.
50.18) but also puts them at greater risk for bad mental
health status (MSC: 34.63 vs. 36.21). The government
should pay more attention to rescuers placed in danger
and ensure that when the rescuers get hurt, they receive
medical and psychological services in a timely fashion. Age
is another predictor that has significant impact on rescuers’
physical health status. This result is easy to understand
since physical strength declined with age. However, the
same trend didn’t occur for psychological aspects, which is
inconsistent with previous studies [6, 9, 26].

As for risk factors for rescuers’ mental state, we found
gender and education level were two important factors.
Previous studies have indicated that women are more
sensitive to threats, less likely to use effective coping
strategies, and tend to interpret disasters more negatively
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than men do [27]. In addition, women are thought to be
more sensitive to stress hormones, so their ability to man-
age stressful situations may be relatively poorer than men’s
ability [28]. This finding suggests the need to pay more
attention to women and create targeted interventions for
female rescuers who respond to large disasters to re-
duce their psychological burden. Coping skills training
(e.g. anger/hostility management and self-efficacy train-
ing) could be helpful for primary and secondary pre-
vention in female rescuers [29]. Educational level
indirectly influences economic resources, social status,
social networks, health behaviour, and so on [30].
Medical rescuers with higher education levels might
employ better coping methods because they have
greater social resources, thus reducing the incidence of
mental health problems.

Inconsistent with previous studies, we found that res-
cue training was not a significant predictor in our study
[31]. This phenomenon may remind relevant policy
makers to pay more attention to the content and quality
of rescue training that medical personnel received before
starting work. A series of comprehensive and systematic
disaster relief training should be popularized among
medical staff.

Certain limitations of this study should be recognized.
First, this study is based on questionnaires; as such, it al-
lows for the possibility of response bias. Another limita-
tion is the study’s cross-sectional design. Longitudinal
studies are needed preferably with an assessment prior
to severe events. Besides, as an observational study, we
took many factors into account, but might ignore some
important confounders such as lifestyle, mental state,
emotional component, co-existing stressors, mental state,
coping strategies and so on. Despite these limitations, the
present study is the first cross-sectional study focusing on
health-related quality of life and its risk factors in medical
rescue populations following an earthquake. In our study,
significant associations between demographic, trauma-
related, and rescue-related experiences variables and over-
all physical and mental health of medical rescuers were
presented.

Conclusions

In conclusion, our study demonstrates that medical res-
cuers are at risk for a lower HRQoL after exposure to
Ludian earthquake. Establishing a sustainable qualified
healthcare system for medical rescuers during and after
earthquakes is of vital importance for future health crises.
We also suggest improving pre-employment strategies to
select the most resilient individuals for rescue work, im-
plement continuous preventive measures for personnel,
and promote educational campaigns about health prob-
lems and possible therapies. More systematic health
services and training should be distributed to medical
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rescuers and at-risk groups to ensure they are adequately
prepared for their participation in relief efforts. Further
prospective studies should be undertaken to examine the
cause-and-effect relationship between disasters and the
outcome of health status.
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