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Abstract 

Risk Factors for Long-Term Post-Traumatic Stress Disorder among Medical Rescue 

Workers Appointed to the 2008 Wenchuan Earthquake Response in China 

 

Post-Traumatic Stress Disorder (PTSD) is a psychological consequence 
experienced by many disaster survivors. Risk factors for PTSD among this population 
have been extensively documented.  Most recently, studies have acknowledged the 
psychological impact disasters also have on responders. Common consequences for this 
population also include PTSD but few studies have examined the risk factors associated 
with PTSD in this population. This study aims to determine the prevalence of as well as 
risk factors for PTSD among Chinese medical rescue workers one year after their 
response to the 2008 Wenchuan earthquake in China.  

A sample of 337 medical rescue workers who had performed response work 
within the first three months after the earthquake completed a website questionnaire 14-
17 months after their response work. The questionnaire included questions on rescue 
work experience, pressure management strategies, general health, the impact of the 
events, coping style, personality traits and demographic factors. Presence of PTSD was 
determined by a score greater than 33 on the Impact of Event Revised-Scale. 

Seventeen percent (95% CI: 13%-21%) of the responders tested positive for 
clinical PTSD after an average of 14 months.  Similar to the survivors of disasters, 
responders’ PTSD is associated with getting injured or sick and a lack of social support. 
The multivariate regression showed that neurotic personality, passive coping style, 
communication with relief headquarters, and having been injured while performing 
response work were significantly associated with PTSD. 

Future research should further examine the relationship between these variables 
and PTSD and identify preventive measures that could mitigate their impact. For 
example, additional logistical measures could ensure that the rescue workers have regular 
contact with headquarters during the response. Similarly, the number of injuries might be 
reduced with safety training and equipment.  
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Chapter 1 

Introduction and Rationale 

 Worldwide, in the last 40 years, the number and severity of disasters (i.e., events 

that overwhelm local capacity and necessitate external assistance) have dramatically 

increased (ECHO, 2002; International Federation Red Cross and Red Crescent societies, 

2002; Oliver-Smith, 1996; Schnelle, 2006). Each year, these disasters kill thousands of 

people and affect millions.  In 2006 alone, 426 natural disasters killed 23,000 and 

affected 143 million people (CRED, 2008). Disasters are especially a threat to the 

public’s health when they happen in heavily populated areas such as the Sichuan 

province of China (World Bank, 2005) during the 8.0 earthquake of 2008. The Sichuan 

earthquake was responsible for 69,229 deaths, 374,643 injured and 17,923 missing 

persons (ACT Alliance, 2010).   

The impact of disasters on the mental health of the survivors has been well 

documented over the years (Demi & Miles, 1983; Lehman & Taylor, 1988; Michenbaum, 

1997; Wimbush & Courban, 2006). Common negative psychological consequences range 

from mild anxiety to clinical disorders such as panic disorder, major depression, post-

traumatic stress disorder (PTSD) and substance addictions (Altindag, et al., 2005; Lai et 

al., 2004; Salcioglu, et al., 2003; Wang, et al., 2009).   

PTSD is the most studied of these consequences. Many studies have shown that 

certain demographics (e.g., gender, age, marital status, and education), personality traits 

(e.g., introversion), social factors (e.g., social support) and environmental circumstances 

(e.g., injury and illness) are strongly associated with PTSD in survivors of disasters. 

Female survivors are more likely than males to experience PTSD. Similarly, being single 

or older, being introverted, having a low level of education, having been injured or ill 



 
 

10 

during the response, and not having social support are associated with higher levels of 

PTSD (Altindag, et al., 2005; Lai et al., 2004; Salcioglu, et al., 2003; Wang, et al., 2009).  

More recently, studies have acknowledged the impact disasters also have on 

emergency responders and have shown that common negative psychological 

consequences for responders include anxiety, depression, PTSD, and substance addiction 

(Green et al., 2000).  For example, PTSD was diagnosed in 25% of search and rescue 

workers after the May 2003 Bingol earthquake in Turkey (Ozen & Sir, 2004), and in 

19.8% of professional and  31.8% of non-professional rescue workers involved in the 

1999 Chi-Chi earthquake in Taiwan (Guo et al., 2004). 

A few studies have examined factors that are associated with PTSD among 

disaster response workers (e.g., Cetin et al., 2005; Ehring et al., 2011; Wang et al., 2010). 

Preliminary evidence suggests that PTSD, for example, is related to being a volunteer 

rather than professional rescuer (Guo et al., 2004; Hagh-Shenas et al., 2005). PTSD 

among rescue workers is also associated with personality attributes such as high levels of 

anxiety sensitivity (Hagh-Shenas et al., 2005) and using avoidant coping strategies 

(Chang et al., 2003). In addition,  environmental factors such as having worked longer as 

a rescue worker (Chang et al., 2003, 2008), high levels of identification with the dead and 

their families (Cetin et al., 2005), having been involved in the evacuation of bodies and 

body parts, and rescuing persons from rubble where amputation is the only means for 

rescue (Labbate et al., 1998; Ursano & McCarroll, 1990; Witteveen et al., 2007) have 

also been found to be associated with PTSD in disaster workers.   
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Problem Statement 

 Protecting the mental health of rescue workers who respond to disasters is key to 

saving lives and to being able to adequately respond to the increasing number of disasters 

happening worldwide.  The paucity of research on the factors associated with PTSD in 

rescue workers makes it difficult to implement evidence-based preventive measures for 

the rescue worker population.  

Purpose Statement 

The purpose of this study is to narrow the gap that currently exists in the literature 

regarding the identification of risk factors for PTSD among rescue workers participating 

in a disaster response. The study examines 13 different risk factors: 1) demographic risk 

factors that have been previously studied  (i.e., sex, marital status, age group, years of 

education, and years worked), 2) social support (i.e., contact with family and friends,  

receiving support from teammates), 3) factors directly related to the management and 

organization of the disaster response (i.e., having food or water shortage, planning to rest 

after returning home, having received pressure management training, communication 

with relief headquarters), and 4) individual characteristics (i.e., coping style and 

personality traits). The study provides recommendations for preventive measures that 

should be studies in an effort to mitigate PTSD among rescue workers.   

Research Hypothesis 

Question 1: Are demographic characteristics found to be associated with PTSD in other 

studies also associated with PTSD in the rescue workers of the Wenchuan earthquake? 
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Null Hypothesis: Being female, single, younger, less education, and having worked more 

years in emergency response are not associated with PTSD. 

 

Question 2: Is social support associated with PTSD among the studied population? 

 

Null Hypothesis: Contact with and support from family, friends or teammates are not 

associated with PTSD.  

 

Question 3: Is experiencing certain rescue work conditions associated with higher rates of 

PTSD? 

 

Null Hypothesis: Experiencing food or water shortage and witnessing body disposal are 

not associated with PTSD. 

 

Question 4: Are passive coping style, introverted personality, and neuroticism in rescue 

workers associated with PTSD? 

 

Null Hypothesis: Passive coping style, introverted personality, and neuroticism are not 

associated with PTSD. 

Significance Statement 

 While the current literature extensively describes risk factors for PTSD among the 

survivors of disasters, little is known about the risk factors for rescue workers.  This 
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study helps to confirm the findings from previous research and proposes factors that 

should be studied further.  

Finally, the study promotes the understanding of the impact of these factors to 

identify individuals that might be at higher risk for PTSD prior to deployment and to 

develop practical preventive interventions to protect rescue workers. 
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Chapter 2 

Literature Review 

There is an abundance of literature that assesses the impact of disasters on the 

mental health of disaster survivors. One of the most studied dependent variables is PTSD. 

This psychological consequence has been found to be present across a variety of disaster 

types and cultures. Studies have identified factors that are consistently associated with 

PTSD.  

In recent years, it has become apparent that the impact of disasters on mental 

health is not limited to the survivors of the disaster itself, but also to the rescuers and first 

responders who come to the aid of the survivors after the disaster. Even if the body of 

knowledge on the factors associated with PTSD among rescuers is much smaller than the 

one on the actual survivors of disasters, some of the variables studied with survivors also 

seem to be associated with PTSD among rescuers and first responders.  Many of these 

studies, just as this one, have been conducted on populations affected by earthquakes. 

Prevalence of and Risk Factors for PTSD among Earthquake Survivors 

There is an abundance of literature that examines PTSD in earthquake survivors. 

Studies have found rates of PTSD in earthquakes survivors ranging from 10.3% to 95% 

(Altindag et al., 2005; Armenian et al. 2000; Goenjian et al., 1994; Lai et al., 2004; Laio 

et al., 2000; McMillen et al., 2000; Salcioglu et al., 2003; Sharan et al., 1996; Tang et al., 

2000; Udomratn, 2008; van Griensven et al., 2006; Wang et al., 2000).   

Many demographic factors, psychological attributes, social factors and 

environmental circumstances have been found to be associated with PTSD. Demographic 

factors include being female (Basoglu et al., 2002; Carr et al., 1997; Lai et al., 2004; 
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Salcioglu et al., 2003; Sharan et al., 1996), having a low level of education (Armenian et 

al., 2000; Basoglu et al., 2002), and being older (Carr et al., 1997; Salcioglu et al., 2003). 

Psychological attributes include having had a personal history of psychiatric illness 

(Basoglu et al., 2002; Nolen-Hoeksema and Morrow, 1991; Salcioglu et al., 2003), and 

having experienced high levels of anxiety (Lai et al., 2004) or high levels of fear 

(Salcioglu et al., 2003). Social factors include having less social support (Altindag et al., 

2005; Bland et al., 1997) or having experienced a lack of governmental support (Wang et 

al., 2000). Finally, environmental circumstances include trauma exposure (Lai et al., 

2004), having participated in rescue work (Salcioglu et al., 2003), having been trapped 

under rubble (Salcioglu et al., 2003), having been injured during the earthquake (Altindag 

et al., 2005; Armenian et al., 2000; Basoglu et al., 2002; Goenjian et al., 1994), and 

having lost significant resources or money because of the earthquake (Armenian et al., 

2000; Bland et al., 1996; Carr et al., 1995; Freedy et al., 1994; Lima et al., 1989; Maj et 

al., 1989).  

Prevalence of and Risk Factors for PTSD among Earthquake Rescue Workers 

In comparison to the literature available on earthquake survivors, there is a dearth 

of literature that assesses the impact of earthquakes on the development of PTSD in 

rescue workers. The fact that participation in rescue work was found to be a risk factor 

for PTSD in the study by Salcioglu and colleagues (2003) indicates that rescue work 

might increase the likelihood of developing PTSD and raises the question as to whether 

or not mental health consequences are the same for responders when compared to 

survivors. Studies have found a higher prevalence of PTSD among rescue workers than 

disaster survivors with the rates ranging from 19.8% to 34.2% among response workers 
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of earthquakes (Bayam et al., 2002; Chang et al., 2003; Firth-Cozens et al., 1999; Guo et 

al., 2004; Hagh-Shenas et al., 2005; McFarlane et al., 1988; Ozen & Sir, 2004; Tainaka et 

al., 1998) compared to 10.3% to 95% in earthquake survivors.  

Some demographic factors, psychological attributes, social factors and 

environmental circumstances that are associated with PTSD among rescue workers in 

earthquakes are also found to be associated with PTSD among earthquake survivors. 

Demographic factors include being female (Ehring et al., 2011; Wang et al., 2010), and 

being older (Chang et al., 2008; Chang et al., 2003). Psychological attributes include 

experiencing other psychiatric disorders (Ozen & Sir, 2004), having high levels of 

anxiety sensitivity (Hagh-Shenas et al., 2005), and having experienced traumas in the 

past (Ehring et al., 2011). Social factors include having low social support (Ehring et al., 

2011), and environmental circumstances include being injured during the response 

(Wang et al., 2010).  

Additional factors that have found to be positively associated with PTSD only 

among the rescue workers in an earthquake include being a volunteer rescuer versus a 

professional (Guo et al., 2004; Hagh-Shenas et al., 2005), a higher number of work-

related stressors (Ehring et al., 2011), a higher intensity of initial fear (Wang et al., 2010), 

identification with the deceased survivors (Cetin et al., 2005; Ursano et al., 1999; Wang 

et al., 2010), having a distancing or escape-avoidance coping style (Chang et al., 2003), 

and having worked more than three years in emergency response (Chang et al., 2008; 

Chang et al., 2003). 

 While earthquake studies show a considerable rate of PTSD among survivors, on 

average, rescue workers have higher rates of PTSD. Factors, such as being female, being 
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older, having little social support, and being injured are associated with PTSD and are 

common to both earthquake survivors and earthquake disaster workers.  However, the 

difference in the average rates of PTSD between survivors and earthquake disaster 

workers implies that additional factors are at play.   

Risk Factors for PTSD among Different Types of Earthquake Response Workers 
The aforementioned literature commonly studies earthquake response workers as 

a homogenous group. Nevertheless, there are many types of response workers (e.g., 

police officer, firefighter, medical professional, drivers).  Among the types of response 

workers, the literature shows that health care workers can be particularly susceptible to 

the psychological consequences of earthquake response work.  Nevertheless, responders 

vary greatly in background and experience. Even if earthquake response requires all 

responders to work in a high-stress environment, for some responders such as firefighters 

or policemen, this environment resembles more closely the regular work environment. 

For the vast majority of health care providers, the disaster environment shares few 

commonalities with the regular work environment (Benedek et al., 2007).   

Time since Response Work and Risk Factors for PTSD 
Few studies have examined the longitudinal course of PTSD in earthquake 

survivors and rescue workers. A prospective cohort study (Goenjian et al., 2000) that 

examined the rates of PTSD in Armenian earthquake survivors with high trauma 

exposure 1.5 and 4.5 years after the disaster found rates of 87% and 73%, respectively. 

Following the 1989 Newcastle earthquake, 48% of the survivors who had PTSD at 6 

months post-earthquake still had PTSD at 2-year assessment (Carr et al., 1997). This 

study showed that earthquake-related morbidity declined over time and stabilized at 

about 18 months post-disaster. While the rate of PTSD has generally shown to decrease 
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with time, evidence strongly suggests that it is still persistent over time. (Bland et 

al.,1996; Kato et al.,1996). The majority of the present literature on earthquake rescue 

workers examines PTSD prevalence within 6 months after the earthquake response.  

Given the health threats of long-term PTSD, there is, therefore, the need to study the risk 

factors for PTSD that persists longer than one year after the response work. 

Mental Health Implications of the Wenchuan Earthquake in China 
 

Multiple studies have been conducted specifically on the presence of PTSD after 

the 2008 Wenchuan earthquake in China. These studies have predominantly focused on 

PTSD among earthquake survivors.   

Prevalence of and Risk Factors for PTSD among Survivors. The prevalence of 

PTSD among adult survivors of the Wenchuan earthquake just one month after the 

earthquake has been documented at rates similar to other studies, ranging from 35.6% to 

62.8% (Gao & Luo, 2009; Wang et al., 2010c).  The rate of PTSD among adult survivors 

two months after the earthquake was found to be 43% (Wang et al., 2009b). Furthermore, 

the rate three months after the earthquake has been found to range from 9.40% to 45.5% 

(Kun et al., 2009a; Wang et al., 2009a). No study has examined the rates of PTSD among 

the Wenchuan earthquake survivors longer than three months after the earthquake 

response work.  

The risk factors associated with PTSD were similar among the surviving 

population one through three months after the earthquake.  The risk factors that were 

similar to the aforementioned literature on earthquake survivors included low household 

income (Kun et al., 2009b), death in the family (Kun et al., 2009b; Wang et al., 2009b; 

Wang et al., 2010c), household damage or loss of possessions (Kun et al., 2009b; Wang 
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et al., 2010c), being female (Wang et al., 2009a; Wang et al., 2009b; Wang et al., 2010c), 

having a low level of education (Wang et al., 2009a; Wang et al., 2009b; Wang et al., 

2010c), having little social support (Wang et al., 2009a), being single (Wang et al., 

2010c), and having had a higher initial exposure level to the earthquake (Wang et al., 

2009a).  Furthermore, the literature on the Wenchuan earthquake also found that being 

from an ethnic minority or sub-nationality (Wang et al., 2009a; Kun et al., 2009b), and 

being evacuated or living in a shelter or temporary house (Gao & Luo, 2009; Kun et al., 

2009b) were significantly associated with PTSD among the earthquake survivors. 

Prevalence of and Risk Factors for PTSD among Rescue Workers. Only one study 

has been conducted on the mental health of medical rescue workers who responded to the 

Wenchuan earthquake. The prevalence of PTSD among these workers was found to be 

19% three months after the earthquake (Wang et al., 2010a). The significant risk factors 

identified for PTSD included being female, being bereaved, and being injured, yielding 

similar findings to that among the survivors of the Wenchuan earthquake, with the 

exception of the additional variable studied with the survivors of having a higher 

intensity of initial fear.    

 As with the broader literature, the study of rescue workers in the Wenchuan 

earthquake mirrors the findings of the earthquake survivors. However, the literature did 

not explore the relationship between additional factors, such as the rescue work 

experience, social support, pressure management strategies, and mental health 

interventions and PTSD.   

Summary of Current Problem and Study Relevance 
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The literature extensively explores the impact that earthquakes have on the 

development of PTSD among the surviving population. Recent studies on the impact of 

the earthquake response on the development of PTSD among rescue workers highlight 

similar findings related to the relationship between certain demographic risk factors and 

PTSD in survivors.  However, the higher average rates of PTSD among the rescue 

workers seem to indicate that for this population, additional factors are at play.   

China is regularly affected by earthquakes. Five of the twenty-two deadliest 

earthquakes of recorded history have happened in China (USGS, 2011). Population 

growth in China also makes it likely that more and more people will be affected by 

earthquakes. China provides an ideal setting to extensively investigate the risk factors for 

PTSD.   

While several studies have explored PTSD among the local population affected 

by the Wenchuan earthquake in China, only one has studied PTSD medical rescue 

workers, leaving a gap in the current literature.  The current study aims to confirm 

findings from the present literature on factors related to PTSD and to explore additional 

factors that have not been considered in the medical rescue worker population.  
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Abstract  
This study aims to determine the prevalence of as well as risk factors for Post-

Traumatic Stress Disorder (PTSD) among Chinese medical rescue workers one year after 

their response to the 2008 Wenchuan earthquake in China. A sample of 337 medical 

rescue workers who had performed response work within the first three months after the 

earthquake completed an on-line questionnaire within 14-17 months after their response 

work. The questionnaire includes information on demographics, social support, factors 

related to the management and organization of the disaster response, and assessment for 

clinical PTSD.  Seventeen percent of the study participants were determined to have 

clinical PTSD after an average of 14 months.  Some of the risk factors significantly 

associated with PTSD in the bivariate analysis included being injured, falling ill, having 

food shortage, having water shortage, not regularly keeping in touch with family or 

friends, and not having regular supportive talks with teammates during the disaster 

response.  Furthermore, having a passive coping style, being introverted, and having a 

neurotic personality were also associated with PTSD among the rescue workers.  Factors 

that cannot be easily changed (e.g., introverted personality, passive coping style) should 

be considered to ensure that rescue workers at higher risk for PTSD are provided 

adequate support. In addition, further studies should investigate the effectiveness of 

implementing interventions that could mitigate the impact of more easily modifiable 

factors (e.g., water shortage and injury during the rescue). 
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1. Introduction 
Each year, disasters kill thousands of people and affect millions.  In 2006 alone, 

426 natural disasters killed 23,000 and affected 143 million people (CRED, 2008). 

Disasters are especially a threat to the public’s heath when they happen in heavily 

populated areas such as happened during the 2008 8.0 earthquake of the Sichuan province 

of China (World Bank, 2005). The Sichuan earthquake was responsible for 69,229 

deaths, 374,643 injured and 17,923 missing persons (ACT Alliance, 2010).   

The impact of disasters on the mental health of the survivors has been well 

documented across a wide variety of disasters. The consequences of earthquakes in 

particular have been extensively studied over the years (Demi & Miles, 1983; Lehman & 

Taylor, 1988; Michenbaum, 1997; Wimbush & Courban, 2006).  The most studied 

consequence of earthquakes on mental health is PTSD. Many studies have shown that 

certain personality traits, social factors and environmental circumstances can increase the 

likelihood of PTSD in survivors of disasters. Such factors include being female, having 

an introverted personality, being older, being injured or ill during the response, having a 

low educational level, and lacking in social support (Altindag, et al., 2005; Lai et al., 

2004; Salcioglu, et al., 2003; Wang, et al., 2009). 

Studies done on emergency responders have also shown high rates of PTSD 

(Green et al., 2000).  PTSD was diagnosed in 25% of search and rescue workers that 

were interviewed two months after the May 2003 Bingol earthquake in Turkey (Ozen & 

Sir, 2004).  Similarly, the prevalence of PTSD among professional and non-professional 

rescue workers involved in the 1999 Chi-Chi earthquake in Taiwan was determined to be 

19.8% and 31.8% respectively (Guo et al., 2004).  Understanding the main risk factors 

that lead to the development of PTSD can be used to create preventive measures to 
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identify medical rescue workers who might be at higher risk of developing PTSD after 

one year and can also be used to develop clinical interventions. 

China is one of the countries most affected by natural disasters and has been home 

to some of the world’s deadliest earthquakes (USGS, 2011). Furthermore, China has one 

of the fastest growing populations in the world, causing more and more people to be 

exposed to the potential effects of disasters. Protecting the mental health of the medical 

workers responding to such disasters is critical to the sustainability of a response force 

and to the long-term psychological health of the rescue workers.  The challenging and 

sizable response to the 2008 Wenchuan earthquake presents an opportunity to confirm the 

relevance of risk factors studied in other populations to rescue workers. Considering the 

paucity of research done on rescue workers, it also provides an opportunity to study 

factors that have not been previously studied.     

 

2. Methods 

2.1. Participants  
Data was collected on a random sample of 337 Chinese medical rescue workers 

from the 4053 workers registered with the earthquake relief headquarters of China.  The 

workers were not natively from Sichuan Province and were appointed to respond to the 

Wenchuan earthquake area during the first three months after May 12, 2008.  Two 

hundred and forty, or 71%, of the rescue workers were male.  Only 56 of the rescue 

workers were single or divorced, and 81% of the study participants were between 25 to 

44 years. The workers gave telephone consent to participate in the study and completed 

an online questionnaire.  Ethics approval for this study was obtained from both the 
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Guangzhou Centers for Disease Control and Prevention in China and the Instutitional 

Review Board of Emory University in the United States. 

 

2.2. Instrument 

2.2.1. Rescue work experience 
Rescue experience was assessed through eleven items. Workers were asked about: 

1) the number of days they performed rescue work; 2) the earthquake damage at the 

response location, as determined by the number of collapsed buildings, injuries, and 

deaths; 3) the frequency of communication with relief headquarters; 4) having a child 

(<18 years) or an elder (>60 years) in the family; 5) the number of times he or she had 

performed rescue work prior to the Wenchuan earthquake; 6) whether or not the 

appointment was voluntary; 7)  the longest time working in one day; 8) the occurrence of 

injury, sickness, food shortage, or water shortage; 9) witnessing body disposal; 10) 

receiving a mental health intervention during or after the response; and 11) planning to 

rest after returning home.   

 

2.2.2. Pressure management strategies 
To assess worker’s ability to manage pressure, the workers were asked: 1) 

whether or not they kept in touch with family or friends during the response, 2) had 

supportive conversations with their teammates, 3) showed concern for their teammates, 

and 4) received pressure management training before or during the rescue work.  

 

2.2.3. PTSD assessment 
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The Impact of Events Scale-Revised (IES-R) Chinese version contains 22 items 

grouped into 3 subscales related to symptoms of intrusion, avoidance and hyperarousal.  

Responses were scored on a 5-point Likert scale ranging from 0 to 4.  A total score of 33 

or greater indicated clinical PTSD (Asukai et al., 2002; Creamer et al., 2003), and the 

reliability and validity of the Chinese version has been verified for intrusion (Cronbach’s 

α=0.89), avoidance (Cronbach’s α=0.85), and hyperarousal (Cronbach’s α=0.83) (Wu & 

Chan, 2003). 

 

2.2.4. Coping style 
Workers’ coping style was determined by using the 20-item Simple Coping Style 

Questionnaire (SCSQ).  SCSQ uses a 4-point Likert scale with choices ranging from 0 

points for not adopting the behavior to 3 points for often adopting the behavior.   

 

2.2.5. Personality trait 
Personality trait was assessed via the Revised Eysenck Personality Questionnaire 

Short Scale for Chinese (EPQ-RSC) (Mingyi et al., 2000).  The EPQ-RSC is divided into 

four 12-item subscale scores for Extroversion (E), Neuroticism (N), Psychoticism (P), 

and Lie (L).   

 

2.3. Statistical Analysis  
The data was cleaned and analyzed using PASW Statistics version 18 and Epi 

Info version 3.5.3.  Univariate analyses were conducted by  test or  test for trend at 

(α=0.05) to test for association between PTSD and the factors of demographic 
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information, rescue experience, and pressure management.  Two sample t-tests (α=0.05) 

were used to test for association between the mean EPQ-RSC score for each personality 

trait or coping style and PTSD.  The demographic, rescue experience, pressure 

management, personality trait, and coping style variables that yielded a precision of 

α=0.10 from the bivariate analysis with PTSD underwent a logistic regression analysis 

through the backwards elimination procedure with indication of PTSD as the dependent 

variable.  The variables that were found to be significant (α=0.05) in the model were then 

tested for collinearity and interaction.   

 

3. Results 
Three-hundred and thirty-seven rescue workers completed the online 

questionnaire.  Of the workers who participated in this study, 17% (95% CI: 13%~21%) 

showed indication of clinical PTSD (IES-R scores≥33). PTSD was not found to be 

significantly associated with any of the demographic variables (Table 1).     

Some variables related to the rescue workers’ experience were significantly 

associated with PTSD (Table 2). PTSD was statistically significantly associated with 

being injured (p=0.002), falling ill (p=0.038), experiencing a shortage of food (p=0.016), 

and a shortage of water (p=0.007). Forty-one, 12% of the total rescue workers, 

experienced a water shortage during their rescue work and were 2.1 times (p=0.007) as 

likely to be diagnosed with PTSD.   

Some pressure management strategies were also associated with PTSD (Table 3). 

These included not regularly keeping in touch with family or friends during the rescue 

work (p=0.018) and not having regular supportive talks with teammates (p=0.05).  

Workers who regularly had supportive talks with their teammates were 38% less likely to 
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test for clinical PTSD compared to workers who did not regularly talk with their 

teammates for support (p=0.05). 

The personality traits and coping styles that were statistically significantly 

associated with testing for PTSD were passive coping (p<0.001) and neuroticism 

(p<0.001) (Table 4).  Workers who tested positive for PTSD scored lower in the passive 

coping category with a mean of 11 (SD=4.6) than workers who did not test for PTSD 

with a mean of 8.1 (SD=4.4) (p<0.001).  In terms of Neuroticism, workers who tested 

positive for PTSD scored higher than those who did not with a mean of 6.2 (SD=3.2) 

(p<0.001). 

A backwards elimination multiple logistic regression analysis was conducted in 

order to reduce the model to a simpler form. From the bivariate analysis, the 14 variables 

that met the criteria of having a p value of less than 0.1 were included in the saturated 

model (Table 5) and eliminated one at the time according to the highest p value, until all 

remaining variables were significant (p=0.05). In the final model (Table 6), neuroticism, 

passive coping, not having regular communication with relief headquarters, and injured 

during rescue work were found to be significantly associated with PTSD.  Among these 

factors, there was also significant interaction between being injured during rescue work 

and having a passive coping style.   

 

4. Discussion 
Medical rescue workers are at high risk for developing PTSD (Basoglu et al., 

2005; Raphael et al., 1983; Weiss et al., 1995).  While the specific risk factors for PTSD 

among the survivors of natural disasters is well-documented (Lai et al., 2004; Salcioglu, 

et al., 2003; Altindag, et al., 2005; Wang, et al., 2009), the information on the risk factors 
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for medical rescue workers is limited and little is known about the association between 

PTSD and the type of support and the rescue work experience (Cetin et al., 2005; Chang 

et al., 2008; Ehring et al., 2011; Wang et al., 2010).  This study set out to further explore 

the potential demographic, work experience, pressure management, and personality 

factors related with PTSD one year after responding to the Wenchuan earthquake.   This 

information can be used to direct future research on mental health prevention programs 

for medical rescue workers as well as serve to identify workers who are potentially at 

higher risk of developing PTSD and should receive additional support.  

The rate of PTSD in this study is similar to the 21% reported in the study by 

Chang et al. (2003) of 84 firefighters five months after responding to the 1999 Chi-Chi- 

earthquake in Taiwan.  However, the present survey took place nearly twice as long after 

the response work as the survey by Chang et al. (2003). Some of the variables identified 

as associated with PTSD in this study might offer a partial explanation for this difference, 

but more research needs to be done to better understand the higher rates of PTSD among 

the Chinese medical rescue worker population.   

In terms of the aspects of the rescue work experience, this study found that being 

injured (p=0.0020), falling ill (p=0.038), having food shortage (p=0.016), and having 

water shortage (p=0.0070) were significantly associated with clinical PTSD.  The study 

by Wang et al. (2010) also found being injured to be significantly associated with clinical 

PTSD. In this response, 23% of workers were injured, and 44% became ill during their 

rescue work, highlighting the need for better preventive health services for medical 

rescue personnel. Comparing these factors to the few published studies in the literature 

that have assessed the impact of rescue work on the mental health of responders, the 
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majority of the studies did not extensively assess the rescue experience factors that the 

present study explored. This highlights the need for future studies to further understand 

the relationship between these factors and PTSD.  

There are several limitations to this study that warrant caution in interpreting the 

results.  First, only 337 (51%) of the 659 workers who were contacted agreed to 

participate to the study. This introduces the possibility of a selection bias. Biases that 

factored into whether or not the eligible study population chose to respond to the survey 

are unknown to the authors.  In certain instances, the sample size might not have been 

large enough and might hide some significant results. For example, the majority of rescue 

workers were male.  This might explain why this demographic variable was not 

significantly associated with PTSD as it is in most of other studies. Second, there are 

several factors that should be taken into account when comparing the results of this study 

with other research in order to account for possible discrepancies.  These factors include 

any difference in methodologies or mental health assessment tools, difference in scope or 

time frame of the study, as well as environmental differences between the studies.  Such 

differences complicate the potential of creating a standard study design that can be used 

to compare mental health prevalence rates and risk factors across disasters and countries.  

Tailoring instruments to the local situation can result in a lower generalizability to other 

disasters and other populations.  

Efforts should be made to put in place preventive interventions for rescue 

workers.  Only 60 workers, 17.8% of the total study group, received some type of mental 

health intervention prior to or during their rescue work.  Additionally, special attention 
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and possibly additional preventive interventions should be given to rescue workers who 

have a passive coping strategy, are introverted or have a neurotic personality.  

This study also yields information that can be utilized for planning response 

operations.  Workers who experienced water shortage were 2.1 times more likely than 

those who did not to experience PTSD.  Rescue workers who experienced food shortage 

were 1.9 times as likely to experience PTSD after a year.  Therefore, strengthening 

efforts to ensure that response workers have adequate supplies of food and water is one 

strategy to prevent the development of PTSD.  Furthermore, food and water shortage can 

be used as screening indicators post-disaster work to ensure that any workers who 

experienced such shortages are tested for mental health problems and referred to 

appropriate support resources.   

In terms of support and pressure management, less than 6% of the surveyed 

rescue workers received some type of pressure management training.  Additionally, 

workers who regularly had supportive talks with their teammates were 38% less likely to 

experience PTSD compared to workers who did not regularly talk with their teammates 

for support.  Furthermore, regular communication with the relief headquarters was 

significantly associated with PTSD in the multivariate logistic regression analysis.  

Therefore, increasing the training available for managing the pressures of disaster work, 

increasing team building tactics to create a support system within the disaster response 

team, as well as ensuring that communication means exist for rescue workers to regularly 

contact their relief headquarters for support or assistance represent several strategies for 

preventing the development of long-term PTSD. 
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Appendix of Tables 
 
Table 1: Chi-squared tests for association of worker demographics with PTSD among 
medical rescue workers appointed to respond to the Wenchuan earthquake 
 

PTSD (IES-R≥33) 
Characteristics Total No. % Prevalence 

Ratio 
p 

Sex 
Male 240 42 18 1.13 0.65 
Female  97 15 16 
Marital status 
Married 281 47 16.7 0.94 0.84 
Single or divorced 56 10 17.9 
Age group 
≥ 40 years 115 18 15 0.89 0.66 
< 40 years 222 39 18 
Years Worked 
< 10  87 11 13 0.65 0.16 
≥ 10 238 46 19 
Years of education 
< 18  220 36 16 0.91 0.71 
≥ 18 117 21 18 
Total 337 57 17  
* χ² test for trend 
 
 
 
Table 2: Chi-squared tests for association of rescue work experience with PTSD among 
medical rescue workers appointed to respond to the Wenchuan earthquake 
 

PTSD (IES-R≥33) 
Characteristics Total No. % Prevalence 

Ratio 
p 

Severity of earthquake damage in the response location 
High 274 227 83 0.98 0.97* 
Medium  25   21 84 0.99 
Low (R)  38   32 84 1.00 
Regular communication with relief headquarters 
At least once per day 201 31 15 3.86 0.056* 
Once ever 2-3 days or fewer 111 25 23 5.63 
Not clear** (R) 25 1 4 1.00 
Duration of rescue work 
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≥ 16 days 143 24 17 0.99 0.96 
1-15 days 194 33 17 
Had a child (<18 years) in the family at the time of the disaster 
Yes 217 43 20 1.7 0.056 
No 120 14 12 
Had an elder (>60 years) in the family at the time of the disaster 
Yes 304 54 18 2.0 0.21 
No   33   3 9.1 
Frequency of prior rescue work experience 
≥2 times 89 14 16 0.91 0.78 
0-1 time 248 43 17 
Voluntary appointment 
Voluntary 141 23 16 0.94 0.80 
Not voluntary 196 34 17 
Longest working day while in the disaster area 
1-12 hours 108 13 12 0.63 0.10 
13-24 hours 229 44 19 
Was injured during rescue work 
Yes   63 19 30 2.2 0.0020 
No 274 38 14 
Fell ill during rescue work 
Yes 103 24 23 1.7 0.038 
No 234 33 14 
Had food shortage in response area 
Yes 53 15 28 1.9 0.016 
No 284 42 15 
Had water shortage in response area 
Yes 41 13 32 2.1 0.0070 
No 296 44 15 
Witnessed body disposal 
Yes   37 10 27 1.7 0.082 
No 300 47 16 
Received a mental health intervention during or after the rescue work 
Yes   60 12 20 1.2 0.48 
No 277 45 16 
Planned to rest after returning home 
Yes 147 22 15 0.81 0.40 
No 190 35 18 
Total 337 57 17  
* χ² for trend 
(R) reference group 
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Table 3: Association of pressure management strategies with PTSD among medical 
rescue workers appointed to the Wenchuan earthquake 
 

PTSD ( IES-R≥33) 
Characteristics Total No. % Prevalence 

Ratio 
p 

Kept in touch with family or friends during rescue work 
Every day 171 21 12 0.50 0.018* 
Once every 2-3 days 113 23 20 0.83 
Once ever ≥4 days (R)   53 13 25 1.00 
Had regular supportive talks with teammates 
Yes 248 36 15 0.62 0.050 
No 89 21 24 
Regularly showed concern for other teammates 
Yes 265 45 17 1.0 0.95 
No 72 12 17 
Received pressure management training before or during rescue work 
Yes   19   3 16 0.93 0.89 
No 318 54 17 
Total 337 57 17   
*χ² test for trend  
(R) reference group 
 
 
 
 
Table 4: Association of PTSD (IES-R ≥ 33) with personality coping styles of medical 
rescue workers appointed to the Wenchuan earthquake 
 
Item IES-R ≥ 33 Workers 

Mean (SD) 
IES-R < 33 Workers 

Mean (SD) 
T-value p-value 

Active coping 25 (5.9) 23 (6.9)   1.6 0.11 
Passive coping 11 (4.6) 8.1 (4.4)   4.0 0.000 
Psychoticism (P) 1.9 (1.6) 2.0 (1.5) -0.28 0.78 
Extroversion (E) 7.3 (2.8) 8.0 (2.6) -1.8 0.065 
Neuroticism(N) 6.2 (3.2) 4.3 (3.2)   4.2 0.000 
Lie (L) 6.1 (2.6) 6.6 (2.7) -1.3 0.20 
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Table 5: Variables associated (p<0.10) with PTSD entered into the saturated multivariate 
logistic regression analysis 
 
POTENTIAL RISK FACTORS 
Neuroticism 
Extroversion 
Active Coping Average Score 
Passive Coping Average Score 
Regular communication with relief headquarters 
Had a child (< 18 years) in the family at the time of the disaster 
Longest working day while in the disaster 
Was injured during rescue work 
Fell ill during rescue work 
Experienced food shortage 
Experienced water shortage 
Witnessed body disposal 
Kept in touch with family during the rescue work 
Had regular supportive talks with teammates 
 
 
 
 
Table 6: Associative multivariate logistic regression analysis between PTSD and 
significant risk factors among the medical rescue workers appointed to the Wenchuan 
earthquake 
 
RISK FACTORS B S.E. B Wald P R2 
Neuroticism -0.13 0.050 6.25 0.012  

0.125 Passive Coping Average Score 1.87 1.10 2.91 0.088 
Regular communication with Relief 
Headquarters 

0.29 0.14 4.56 0.033 

Injured during Rescue Work -1.58 0.62 6.42 0.000 
Injured during Rescue Work *Passive 
Coping Average Score 

-2.62 1.40 3.49 0.011 
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Chapter 4 
 

Discussion 

Medical rescue workers are at high risk for developing PTSD (Basoglu et al., 

2005; Raphael et al., 1983; Weiss et al., 1995).  While the specific risk factors for PTSD 

among the survivors of natural disasters is well-documented (Altindag, et al., 2005; Lai et 

al., 2004; Salcioglu, et al., 2003; Wang, et al., 2009), the information on the risk factors 

for medical rescue workers is limited and little is known about the association between 

PTSD and the type of support and the rescue work experience (Cetin et al., 2005; Chang 

et al., 2008; Ehring et al., 2011; Wang et al., 2010).  This study set out to further explore 

the potential demographic, work experience, pressure management, and personality 

factors related with PTSD one year after responding to the Wenchuan earthquake.   This 

information can be used to direct future research on mental health prevention programs 

for medical rescue workers as well as serve as identify workers who are potentially at 

higher risk of developing PTSD and should receive additional support.  

The rate of PTSD in this study is similar to the 21% reported in the study by 

Chang et al. (2003) of 84 firefighters five months after responding to the 1999 Chi-Chi- 

earthquake in Taiwan.  However, the present survey took place nearly twice as long after 

the response work as the survey by Chang et al. (2003). Some of the variables identified 

as associated with PTSD in this study might offer a partial explanation for this difference, 

but more research needs to be done to better understand the higher rates of PTSD among 

the Chinese medical rescue worker population.   

Another discrepancy lies in the study by Ehring et al. (2011), which documented a 

much higher prevalence of PTSD of 42.6% among rescue workers 24 months after the 
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earthquake in Pakistan, possibly due to the fact that the response workers of interest in 

this study were rehabilitation and reconstruction workers whose work continued long 

after the earthquake.  Many of the study participants had also experienced the earthquake 

themselves, which is in contrast to the present study in which the medical rescue workers 

surveyed were not from the province affected by the Wenchuan earthquake. 

In contrast with literature on disaster survivors and some on response workers, 

this study did not find female gender to be associated with PTSD.  The study by Ehring et 

al. (2011) found that female gender among the rehabilitation and reconstruction workers 

was associated with symptoms of PTSD.   Likewise, a similar study on 343 health care 

workers from Sichuan province showed that female gender was associated with PTSD 

three months after responding to the Wenchuan earthquake.  In both of the 

aforementioned studies, the response workers of interest were also disasters survivors, 

which is consistent with research done on disaster survivors that found that female gender 

to be associated with negative psychological consequences (Wang, et al., 2009).  The 

finding in the present study could be explained by the fact that the medical rescue 

workers were not from the area affected by the Wenchuan earthquake or by the small 

sample size of the study or by the fact that most study participants were male. A larger 

sample size might have showed a significant difference between males and females. 

Previous literature is in accordance with the findings from this study showing that 

marital status is not associated with PTSD following a disaster.  Chang et al. (2003) 

found that marital status is not associated with psychiatric morbidity or posttraumatic 

morbidity.  Several studies have shown that marital status is associated with mental 

health problems among the surviving populations of natural disasters (Lai et al., 2004, 
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Salcioglu, et al., 2003), which shows that the risk factors among rescue workers are 

different and therefore warrant separate research. 

There have been mixed findings in the literature regarding age and any relation to 

mental health.  Chang et al. (2008) found that older age was associated with both general 

psychiatric problems and post-traumatic morbidities among rescue workers five months 

after responding to the Taiwan Chi-Chi earthquake.  The finding by Chang et al. (2008) is 

not consistent with the results of this study and might be explained by the fact that PTSD 

was tested only five months after the earthquake, whereas the present study examines 

PTSD after one year.   

Many factors of the rescue work experience were associated with PTSD. Being 

injured, falling ill, having food shortage, and having water shortage were associated with 

PTSD. Also, not regularly communicating with the relief headquarters was associated 

with PTSD.  The study by Wang et al. (2010) also found being injured to be significantly 

associated with clinical PTSD.  Comparing these factors to the few published studies in 

the literature that have assessed the impact of rescue work on the mental health of 

responders, the majority of the studies did not extensively assess the rescue experience 

variables that the present study explored. This study highlights a few additional factors 

that should be further studied. 

In the current study, witnessing body disposal was not found to be a risk factor of 

long-term clinical PTSD.  This finding stands in contrast with the study by Cetin, et al. 

(2005), which found that identification with deceased survivors is the risk factor of 

concern for PTSD among rescue workers after the 1999 Marmara Turkey earthquake.  

This discrepancy could be due to the fact that the study by Cetin, et al. (2005) focused on 
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whether or not the rescue workers had avenues to identify with any deceased earthquake 

survivors, such as a family member or friend.  The survey of the Chinese earthquake only 

asked the medical workers whether or not body disposal was witnessed without regard to 

whether or not the workers could identify with the bodies being disposed.  Furthermore, 

medical rescue workers are likely to take a minimal role in body disposal as compared to 

other types of rescue workers (e.g., firemen and search and rescue teams) on which other 

literature has focused. 

In terms of managing pressure, not keeping in touch with family or friends as well 

as not having supportive talks with teammates were two factors that were found to be 

associated with clinical PTSD in this study.  Previous research (Dyrogrov et al., 1996), 

confirms the finding that receiving support from other teammates is associated with the 

rescue workers’ mental health, but the literature has not explored the other specific types 

of support that were tested in this study as risk factors for PTSD. 

This study also found that rescue workers with neurotic personalities experienced 

higher rates of PTSD.  While previous research on rescue workers in a natural disasters 

have not explored this type of personality trait, this finding is consistent the research by 

Chung, et al. (2003) on community residents that were exposed to a train disaster.   

Limitations 
There are several limitations to this study that warrant caution in interpreting the 

results.  First, only 337 (51%) of the 659 workers who were contacted agreed to 

participate to the study. This introduces the possibility of a selection bias. Biases that 

factored into whether or not the eligible study population chose to respond to the survey 

are unknown to the authors.  In certain instances, the sample size might not have been 

large enough and might have hidden some significant results. For example, the majority 
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of rescue workers were male.  This might explain why this demographic variable was not 

significantly associated with PTSD as it is in most of other studies.  Second, there are 

several factors that should be taken into account when comparing the results of this study 

with other research in order to account for possible discrepancies.  These factors include 

any difference in methodologies or mental health assessment tools, difference in scope or 

time frame of the study, as well as environmental differences between the studies.  Such 

differences complicate the potential of creating a standard study design that can be used 

to compare mental health prevalence rates and risk factors across disasters and countries.  

Tailoring instruments to the local situation can result in a lower generalizability to other 

disasters and other populations.  

Conclusion and Future Directions for Public Health 
Efforts should be made to put in place preventive interventions for rescue 

workers.  Only 60 workers, 17.8% of the total study group, received some type of mental 

health intervention prior to or during their rescue work.  Additionally, special attention 

and possibly additional preventive interventions should be given to rescue workers who 

have a passive coping strategy, are introverted or have a neurotic personality. This study 

also yields information that can be utilized for planning response operations.  Workers 

who experienced water shortage were 2.1 times more likely than those who did not to 

experience PTSD.  Rescue workers who experienced food shortage were 1.9 times as 

likely to experience PTSD after a year.  Therefore, strengthening efforts to ensure that 

response workers have adequate supplies of food and water is one strategy to prevent the 

development of PTSD.  Furthermore, food and water shortage can be used as screening 

indicators post-disaster work to ensure that any workers who experienced such shortages 

are tested for mental health problems and referred to appropriate support resources.   
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In terms of support and pressure management, less than 6% of the surveyed 

rescue workers received some type of pressure management training.  Additionally, 

workers who regularly had supportive talks with their teammates were 38% less likely to 

experience PTSD compared to workers who did not regularly talk with their teammates 

for support.  Furthermore, regular communication with the relief headquarters was 

significantly associated with PTSD in the multivariate logistic regression analysis.  

Therefore, increasing the training available for managing the pressures of disaster work, 

increasing team building tactics to create a support system within the disaster response 

team, as well as ensuring that communication means exist for rescue workers to regularly 

contact their relief headquarters for support or assistance represent several strategies for 

preventing the development of long-term PTSD. 
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