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Purpose: Nursing survivors are often not only the victims but also the rescuers in a disaster.

Severe natural disasters can cause them long-term psychological impact. This study aimed to

investigate the psychological status of nursing survivors and its associated factors 6 years

after the severe earthquake that occurred in Wenchuan, Sichuan, on May 12, 2008.

Methods: The study used a cross-sectional design. A total of 597 nurses who survived the

earthquake and took care of victims were recruited about 6 years after the disaster. They

completed a self-report questionnaire assessing information about demographics, earthquake-

related characteristics, psychological status, posttraumatic stress disorder, and posttraumatic

growth and resilience.

Results: The mean score on the Symptom Checklist-90-Revised (SCL-90-R) was (123.56

±41.26). Of symptoms indicated by the SCL-90-R, obsessive-compulsive dimension had the

highest score (1.62±0.62). The psychological status of nursing survivors differed with the

title, monthly per capita household income, financial loss, health status, residential satisfac-

tion, and satisfaction with leaders and colleagues. Severe financial loss and poor health status

were significant factors of psychological distress. In addition, psychological status was

negatively related to posttraumatic stress disorder and posttraumatic growth, and positively

related to resilience.

Conclusion: Nursing survivors had a relatively normal level of psychological status 6 years

after the 2008 Sichuan earthquake. However, psychological symptoms such as obsessive-

compulsive patterns still remained. Interventions focusing on the improvement of financial

subsidies and physical health may be particularly useful in reducing psychological problems

after the disaster.

Keywords: natural disaster, posttraumatic growth, resilience, rescue, mental health, disaster

response

Introduction
The Sichuan earthquake, which occurred on May 12, 2008, struck Wenchuan,

Beichuan, and Qingchuan counties, located in the northwestern part of the

Sichuan Province of China.1 It was one of the most severe natural disasters in

China, registering 8.0 on the Richter Scale, with damaged regions exceeding

100,000 km.1 It was estimated that at least 69,229 people lost their lives, 374,643

were injured, 17,923 were missing, 4.8 million were homeless, and 46 million were

affected in this disaster.1

Severe natural disasters could cause the survivors both short-2,3 and long-term3,4

psychological impact. In the short term, disasters have been found to be associated
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with increased prevalence of psychiatric disorders5 such as

posttraumatic stress disorder (PTSD),6,7 anxiety,7

depression,7 somatic complaints,8 and sleep disorder.9

With regard to the long-term sequelae, previous reports

suggested that: 1) the general rule was that symptoms

declined with time;10 2) post-disaster psychological recov-

ery might be related to positive factors, such as posttrau-

matic growth (PTG) and resilience;11–13 3) there might be

a latency period or delayed onset of some symptoms;14

and 4) significant psychiatric symptomatology might per-

sist for as long as 14 years.14,15 However, previous studies

have focused mainly on single and specific psychiatric

disorders among survivors rather than their general psy-

chological status. Besides, PTSD, the frequently reported

pathological response to disasters, and its relationship with

positive responses (ie, PTG and resilience) has been

demonstrated in previous studies.11–13,16 Unfortunately, to

our best knowledge, there were limited data on the rela-

tionship of overall psychological status with PTSD, PTG,

and resilience after an earthquake. In other words, the

impact of PTSD, PTG, and resilience on overall psycho-

logical status of survivors remains unknown.

There are many variables associated with post-earth-

quake psychological problems. Some demographic variables

are reported as risk factors for earthquake-related psycho-

pathology including being women;2 having low educational

level,4 health complaints,2 and financial strain;2,17 and being

from developing countries.10 Other commonly reported risk

factors for earthquake-related psychopathology include the

level of exposure to earthquake, such as exposure to actual or

threatened injury during the earthquake,18 proximity to the

epicenter,19 death of or severe injury to family members,20

serious destruction of property/home,6,21 material and psy-

chological support,6 and social support.17

As a special group of survivors, nurses were not only

the victims but also the rescuers in the disaster. As victims,

they suffered from the loss of their families/friends and

destruction of property/home.22 As rescuers, they played

critical roles in disaster relief after the earthquake,23 often

working in the front line of care. While rescuing victims,

they were frequently exposed to terrifying scenes of

deceased or severely wounded people, mass destruction,

and frequent aftershocks. These stresses might place them

at a risk for psychological distress. For instance, a study

showed that 11% of rescuers exhibited general psychiatric

morbidity and 21.4% exhibited posttraumatic morbidity

after an earthquake in Taiwan.24 Another study reported

that of rescuers who responded to the terrorist attack of

September 11, 2001, in New York, 16.7% exhibited PTSD

and 21.7% exhibited depression at 13 months.25 As both

victims and rescuers, prevalence rates of psychological dis-

turbances of the nurses who survived the 2008 Sichuan

Earthquake might be much higher than those of the other

groups. Besides, these nurses had other characteristics,

including most of them being female, with relatively low

educational levels compared to doctors, from a developing

country and its impoverished areas (Western China).22,26 As

mentioned, previous studies have indicated that having low

educational level and being from developing countries

might be significantly associated with psychological

problems.2,10 Thus, the post-disaster psychological status

of nursing survivors should be explored further.

In addition, exploration of long-term perspectives on

psychological status of nursing survivors remains limited.

Therefore, using a cross-sectional survey, this study aimed

to investigate the psychological status of nursing survivors

6 year after the 2008 Sichuan earthquake, and the asso-

ciated factors of the psychological status, and analyze the

relationship between psychological status, PTSD, PTG,

and resilience.

Materials and methods
Design and participants
A cross-sectional study was conducted in Southwest China.

Seven hospitals (Dujiangyan Medical Center, Dujiangyan

Second People’s Hospital, People’s Hospital of Mianzhu

city, Wenchuan People’s Hospital, Wenchuan Traditional

Chinese Medicine hospital, Yingxiu Community Hospital,

Shuimo Community Hospital) in three cities (Dujiangyan,

Mianzu, and Wenchuan county) were selected from the

areas that were affected the most in the 2008 Sichuan

earthquake.27 All assessments were completed 6 years

after the earthquake (between December 2014 and March

2015). All participants were enrolled through convenience

sampling. The inclusion criteria were: (1) the nurses with

registered nurse licenses; (2) the nurses who personally

experienced the 2008 Sichuan earthquake; (3) being

involved in the rescue work of the 2008 Sichuan earth-

quake. Participants were excluded if they did not want to

participate in the study. Ultimately, 694 eligible nurses were

invited to participate and 597 of them agreed.

Data collection
The data for the research were collected by 14 graduate

students from the department of nursing at Sichuan

Liao et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Neuropsychiatric Disease and Treatment 2019:152302

http://www.dovepress.com
http://www.dovepress.com


University. These students were divided into seven teams,

each of which was responsible for data collection in one

hospital. They participated in a five-day training program

offered by psychologists, statisticians, and psychiatrists

from the West China School of Medicine, Sichuan

University. Prior to the formal survey, preliminary pilot

evaluations were conducted in two hospitals to test the

original questionnaire, and then adjustments were made

to adapt to the local conditions.

From December 2014 to March 2015, the trained teams

were assigned to the hospitals according to a previously

arranged schedule. Nurses who met the inclusion criteria

were selected through face-to-face interviews. First, the

investigators explained the purpose and main content of

the survey. After obtaining informed consent from eligible

participants, the investigators explained to the respondents

how to complete the questionnaires. Then the respondents

were asked to complete the questionnaires independently

and according to their actual conditions and feelings. No

respondent was found to have an extremely low level of

education or literacy problem, but the investigators still

assisted them in completing the survey if necessary.

Finally, the investigators collected the questionnaires

immediately after their completion to check the integrity

of the data.

Ethical considerations
The study received approval from the Ethics Committee

of West China Hospital of Sichuan University. The

investigation complied with the principle of voluntari-

ness, and written informed consent was obtained from

all participants. The consent forms and the completed

questionnaires were separated, and data were treated

confidentially.

Measures
Basic information

Basic information was obtained through a questionnaire

consisting of demographic and earthquake-related charac-

teristics. Demographic variables included age, sex, title,

marital status, ethnicity, religious belief, educational level,

and monthly per capita household income (MPCHI).

Earthquake-related characteristics included physical

injury, death of family member(s), financial loss, duration

of rescue of victims, health status, residential satisfaction,

psychological support, satisfaction with social support sys-

tems, and satisfaction with support from family members,

leaders and colleagues, and friends and relatives.

Symptom checklist-90-revised

The Symptom Checklist-90-Revised (SCL-90-R)28 is a

self-report symptom inventory used to measure psycholo-

gical distress and psychological symptoms. It consists of

90 items across nine primary symptom domains: (a) soma-

tization, (b) obsessive-compulsive, (c) interpersonal sensi-

tivity, (d) depression, (e) anxiety, (f) hostility, (g) phobic

anxiety, (h) paranoid ideation, and (i) psychoticism.

Participants respond to it on a five-point scale ranging

from 0 (“asymptomatic”) to 4 (“very severe”). Scores

higher than two indicate psychopathology. A total score

of over 160 is a possible indication of mental health

problems.29 The Chinese version of the SCL-90-R has

high reliability and validity and can be used to measure

psychological distress and psychological symptoms in the

Chinese population.29,30 The Cronbach’s alpha in the cur-

rent study was 0.984. The internal reliabilities for the nine

subscales were 0.923, 0.895, 0.876, 0.908, 0.874, 0.847,

0.848, 0.829, and 0.886, respectively.

PTSD check list-civilian version

PTSD symptoms were assessed using the PTSD Check

List-Civilian Version (PCL-C),31 with 17 items corre-

sponding to the symptoms discussed in the Diagnostic

and Statistical Manual of Mental Disorders, Fourth

Edition (DSM-IV), PTSD criteria B, C, and D. The

response options for each item on the PCL-C were

recorded on a five-point Likert scale ranging from 1 (not

at all) to 5 (extremely). Higher scores indicate severer

PTSD symptoms. A score of 50 or higher was considered

indicate PTSD symptoms. The scale has been widely used

to assess PTSD symptoms among college students,32 sur-

vivors of road traffic accidents,33 and adolescents who

survived an earthquake,6,34,35 with excellent reliability

and validity in China. In this study, the Cronbach’s alpha

value for this scale was 0.945.

PTG inventory

PTG was assessed using the PTG Inventory (PTGI).36 The

PTGI comprises 21 items in five major domains: (a) relat-

ing to others; (b) new possibilities; (c) personal strength;

(d) spiritual change; and (e) appreciation of life.

Participants responded on a five-point Likert scale ranging

from 0 (no change) to 4 (complete change). Higher scores

indicate greater PTG. According to Yu Xiaonan,37 total

scores above the 60th percentile were considered to have

probable PTG. The Chinese version of the PTGI has high

reliability and validity and can be used to measure PTG in
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the Chinese population.38 In this study, the Cronbach’s

alpha value for this scale was 0.965.

Connor-davidson resilience scale

Resilience was assessed using the Connor-Davidson

Resilience Scale (CD-RISC).39 This inventory consists of

25 items across five resilience domains: (a) personal com-

petence, high standards, and tenacity; (b) trust in one’s

instincts, tolerance of negative affect, and strengthening

effects of stress; (c) positive acceptance of change and

secure relationships; (d) control; and (e) spiritual influ-

ences. Each item is rated on a five-point Likert-type

scale ranging from 0 (not true at all) to 4 (true nearly all

of the time).39 Total scores on the CD-RISC range from 0

to 100, with higher scores corresponding to greater

resilience.39 Previous studies have demonstrated that this

scale has good reliability and validity for use with Chinese

adults.40 In this study, the Cronbach’s alpha value for this

scale was 0.969.

Statistical analysis
Continuous variables were described using means and

standard deviations, and categorical variables were

described using frequencies and percentages. In univariate

analysis, independent sample t-test and one-way analysis

of variance were used to analyze the relationship between

demographic, earthquake-related variables, and psycholo-

gical status in nursing survivors. Multivariate analysis was

conducted using multiple linear regression analysis to

explore the factors associated with psychological status.

Pearson’s correlation analysis was used to examine the

relationships between PTSD, PTG, resilience, and psycho-

logical status. A two-tailed P-value <0.05 was considered

statistically significant. Analyses were performed using

SPSS Inc., Chicago, IL, USA version 21.0.

Results
Participant characteristics
Of the 597 respondents in the study, 1.0% were male and

99.0% were female participants. Their age ranged from 26

to 55 years with an average of 37.95 years (SD=8.46).

The majority of the respondents were married (87.9%).

The Han ethnic group accounted for the majority (90.8%),

and the Qiang ethnic group were somewhat fewer in

number than the Han (5.5%), but higher than other ethnic

minorities in the survey. Overall, 72.6% respondents had a

relatively low educational level, and 83.2% had a monthly

income of $150–800. These demographic characteristics

are presented in Table 1.

Concerning the earthquake, 110 nurses (18.4%) were

injured in the disaster. Thirty-eight nurses (6.4%) lost their

family member(s). Five hundred and thirty-six respondents

(89.8%) experienced financial loss in the earthquake. After

the earthquake, all of them participated in the relief work

and most (80.7%) rescued victims for over 3 weeks. Four

hundred and three nurses (32.5%) received some kind of

psychological support. Most nurses were satisfied with

social support systems (60.8%), family members

(86.6%), leaders and colleagues (59.1%), and friends and

relatives (74.2%). Earthquake-related characteristics are

described in Table 2.

Psychological status, PTSD, PTG, and

resilience in nursing survivors
The mean scores on psychological status (SCL-90-R),

PTSD (PCL-C), PTG (PTGI), and resilience (CD-RISC)

were 123.56 (SD=41.26), 24.76 (SD=9.46), 43.71

(SD=23.81), and 57.57 (SD=21.13), respectively. For the

entire sample, the mean scores on SCL-90-R, PCL-C, and

PTGI were relatively low compared to the cutoff point,

while the mean score on CD-RISC was higher than the

moderate level. These scores indicated that the nurses had

a relatively low level of psychological stress, mild PTSD,

low PTG, and good resilience. Concerning SCL-90-R, the

highest score among the dimensions was on obsessive-

compulsive, and the lowest on psychoticism. Five items

with the highest scores were trouble remembering things

(obsessive-compulsive), feeling easily annoyed and irri-

tated (hostility), feeling low in energy or slowed down

(depression), trouble falling sleep (additional scales), and

having to check and double check what you do (obsessive-

compulsive). Five items with the lowest scores were feel-

ings of guilt (additional scales), hearing voices that other

people do not hear (paranoid ideation), thoughts of ending

your life (depression), trembling (anxiety), hearing voices

that other people do not hear (psychoticism). Further

details are described in Tables 3 and 4.

The relationships of demographic

characteristics with earthquake-related

variables and psychological status
In the univariate analysis, the results showed that the

psychological status of nursing survivors differed with

regard to title (P=0.028), MPCHI (P=0.030), financial

Liao et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Neuropsychiatric Disease and Treatment 2019:152304

http://www.dovepress.com
http://www.dovepress.com


loss (P<0.001), health status (P<0.001), residential satis-

faction (P<0.001), and satisfaction with leaders and col-

leagues (P=0.033) (Tables 1 and 2).

As shown in Table 5, the results of multivariate regres-

sion analyses showed that relatively less financial loss and

better health status after the earthquake were significantly

related to better psychological status (b=−0.116, P<0.001;
b =0.285, P<0.001). These variables could explain 13.7%

of the variance. However, there was no significant associa-

tion between psychological status and the other variables,

including title, MPCHI, residential satisfaction, and satis-

faction with leaders and colleagues.

Table 1 The demographic characteristics of the participants(n=597)

Variables n (%) SCL-90-R, mean ± SD t/F P-value

Gender 1.177 0.239

Female 591 (99.0) 123.76±41.41

Male 6 (1.0) 103.83±13.06

Age groups 0.358 0.784

20~30 146 (24.5) 123.86±40.07

31~40 211 (35.3) 121.44±39.26

41~50 189 (31.7) 124.77±40.26

51~60 51 (8.5) 126.98±55.07

Marital status 1.638 0.195

Single/never married 47 (7.9) 113.63±28.48

Married 525 (87.9) 124.19±40.81

Widowed/divorced 25 (4.2) 128.96±64.25

Ethnicity 0.177 0.912

Han 542 (90.8) 123.63±41.42

Tibetan 14 (2.3) 125.07±34.55

Qiang 33 (5.5) 119.93±39.17

Other 8 (1.5) 131.00±54.82

Religious belief 1.130 0.341

Non-religious 555 (93.0) 123.12±40.62

Buddhism 28 (4.7) 127.57±33.02

Catholicism/christianity 5 (0.8) 160.20±120.62

Islam 5 (0.8) 120.80±32.82

Other 4 (0.7) 113.75±19.70

Educational level 1.038 0.355

Secondary school 69 (11.6) 121.98±42.67

Junior college 364 (61.0) 122.08±39.54

Bachelor 164 (27.5) 127.51±44.29

≥Graduate 0 0.00±0.00

Title 2.738 0.028*

Nurse 88 (14.7) 113.64±28.42

Senior nurse 250 (41.9) 128.69±45.69

Nurse-in-charge 220 (36.9) 121.65±39.92

Associate professor of nursing 36 (6.0) 126.08±40.40

Professor of nursing 3 (0.5) 96.66±3.78

MPCHI (USD$) 3.007 0.030*

<$150 13 (2.2) 129.46±33.43

$150~450 242 (40.5) 128.92±46.66

$450~800 255 (42.7) 118.03±32.31

>$800 87 (14.6) 123.98±47.77

Notes: *P<0.05, **P<0.01.
Abbreviations: SCL-90-R, The Symptom Checklist-90-Revised; MPCHI, monthly per capita household income.
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Table 2 The basic characteristics of the participants about the earthquake (n=597)

Variables N (%) SCL-90-R, mean ± SD t/F P-value

Body injury 0.887 0.412

Severe 16 (2.7) 137.12±61.68

Slight 94 (15.7) 123.11±35.49

No 487 (81.6) 123.20±41.51

Death of a family member(s) 0.741 0.459

Yes 38 (6.4) 128.36±49.49

No 559 (93.6) 123.23±40.67

Financial loss 8.658 <0.001**

Severe 192 (32.2) 132.25±50.84

Slight 344 (57.6) 121.24±36.26

No 61 (10.2) 109.31±26.25

Which one did you participate in? 1.707 0.182

Pre-hospital care 55 (9.2) 116.43±28.01

Care in the hospital 218 (36.5) 121.55±40.68

Both 136 (54.3) 126.12±43.37

Duration of rescue victims 2.599 0.075

<1 week 52 (8.7) 119.34±33.85

2~3 weeks 63 (10.6) 113.50±26.12

>3 weeks 482 (80.7) 125.33±43.38

Health status 37.690 <0.001**

Good 381 (63.8) 113.86±29.55

Moderate 190 (31.8) 137.55±50.18

Poor 26 (4.4) 163.42±60.93

Residential satisfaction 13.568 <0.001**

Satisfied 321 (53.8) 115.86±29.02

Neither satisfied nor dissatisfied 244 (40.9) 131.28±49.99

Dissatisfied 32 (5.4) 141.90±54.95

Did you get any psychological support? 1.743 0.082

No 403 (67.5) 125.50±42.90

Yes 194 (32.5) 119.52±37.42

The satisfaction with social support systems 0.730 0.482

Satisfied 363 (60.8) 121.96±42.79

Neither satisfied nor dissatisfied 216 (36.2) 126.25±39.27

Dissatisfied 18 (3.0) 123.50±32.44

The satisfaction with family members 1.754 0.174

Satisfied 517 (86.6) 123.96±42.60

Neither satisfied nor dissatisfied 78 (13.1) 119.66±30.63

Dissatisfied 2 (0.3) 172.00±2.82

The satisfaction with leaders and colleagues 3.449 0.033*

Satisfied 353 (59.1) 119.89±39.02

Neither satisfied nor dissatisfied 233 (39.0) 128.90±44.41

Dissatisfied 11 (1.8) 128.27±30.97

The satisfaction with friends and relatives 1.906 0.150

Satisfied 443 (74.2) 122.80±42.01

Neither satisfied nor dissatisfied 149 (25.0) 126.84±39.26

Dissatisfied 5 (0.8) 93.20±1.78

Notes: *P<0.05, **P<0.01.
Abbreviation: SCL-90-R, the Symptom Checklist-90-Revised.
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Analysis of correlation between

psychological status, PTSD, PTG, and

resilience
As shown in Table 6, better psychological status was

significantly related to mild PTSD (r=0.765, P<0.001),

less PTG (r=0.092, P=0.025), and more resilience

(r=−0.171, P<0.001).

Discussion
The findings of this six-year follow-up study of the 2008

Sichuan earthquake highlight the long-term impact of a

major disaster on the nursing survivors. In our study, the

mean score of SCL-90-R was 123.56±41.26, which

demonstrated that our nurses had a relative normal psy-

chological status. This finding was similar to an online

survey41 among Dutch survivors of the 2004 Asian tsu-

nami, which concluded that there was a trend towards

recovery over 4 years. Our finding was also consistent

with those previous studies10 that showed that psycholo-

gical symptoms would decline consistently over time. The

reason might be explained by the relatively low levels of

PTSD and PTG and high level of resilience among our

nursing survivors. Resilience is associated with the ability

and competence of an individual to rebound after a

disruption.42 It refers to the “bouncing back” or positive

adaptation of individuals following an experience of

trauma or stress.43,44 High level of resilience could help

nursing survivors reduce their PTSD and enhance PTG,11

and help their psychological status recover to a relatively

normal level. As a result, most of survivors would recover

in the long run.10

However, our participants still showed several psy-

chological symptoms even 6 years after the earthquake.

Of symptoms indicated by the SCL-90-R, the highest

score was found on the obsessive-compulsive dimension

Table 3 Scores on psychological status, PTSD, PTG and resi-

lience among nursing survivors 6 years after 2008 Sichuan

Earthquake in south-west China (n=597)

Measure Mean ± SD

SCL-90-R 123.56±41.26

I. Somatization 1.39±0.56

II. Obsessive-compulsive 1.62±0.62

III. Interpersonal sensitivity 1.32±0.46

IV. Depression 1.39±0.51

V. Anxiety 1.35±0.49

VI. Hostility 1.39±0.55

VII. Phobic anxiety 1.24±0.43

VIII. Paranoid ideation 1.26±0.42

IX. Psychoticism 1.22±0.38

PCL-C 24.76±9.46

PTGI 43.71±23.81

CD-RISC 57.57±21.13

Abbreviations: SCL-90-R, the Symptom Checklist-90-Revised; PCL-C, PTSD

check list-civilian version; PTGI, posttraumatic growth inventory; CD-RISC,

Connor-Davidson resilience scale.

Table 4 Five items with the highest and the lowest scores on the SCL-90-R (n=597)

Five items with highest scores Mean ± SD Five items with lowest scores Mean ± SD

Trouble remembering things 2.43±1.18 Feelings of guilt 1.09±0.37

Feeling easily annoyed and irritate 1.97±1.04 Hearing voices that other people do not hear 1.09±0.36

Feeling low in energy or slowed down 1.91±0.98 Thoughts of ending your life 1.1±0.40

Trouble falling sleep 1.85±1.05 Trembling 1.12±0.46

Having to check and double check what you do 1.82±1.01 Hearing voices that other people do not hear 1.13±0.44

Abbreviation: SCL-90-R, the Symptom Checklist-90-Revised.

Table 5 A multiple regression analysis in SCL-90-R (N=597)

Variables B S. E Beta t P-value

Constant 102.970 10.482 9.824 <0.001**

Title −0.493 2.018 −0.010 −0.244 0.807

MPCHI −1.754 2.257 −0.031 −0.777 0.437

Financial loss −7.786 2.620 −0.116 −2.972 <0.001**

Health status 20.513 2.996 0.285 6.846 <0.001**

Residential satisfaction 5.573 2.923 0.081 1.907 0.057

The satisfaction with leaders and colleagues 2.153 3.108 0.028 0.693 0.489

Notes: *P<0.05, **P<0.01, R=0.370, R2=0.137.

Abbreviations: SCL-90_R, the Symptom Checklist-90-Revised; MPCHI, monthly per capita household income.
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(1.62±0.62), indicating that it was the most prominent

symptom in these survivors. This is in line with a pre-

vious study45 conducted with female middle-school stu-

dents from post-earthquake Wenchuan, which showed

that obsessive-compulsive traits were the most prevalent.

More specifically, obsessive-compulsive symptoms

mainly manifested in trouble remembering things and

having to check and double check. Besides, being easily

annoyed, having low energy, and insomnia were also

prominent problems among nursing survivors. There

were several possible reasons to explain why these symp-

toms still existed. The first one might be that the earth-

quake still impacted victims. Some symptoms including

obsessive-compulsive and insomnia were reported among

disaster survivors in previous studies.9,45 The second

reason might be that nursing staff, as rescuers in the

disaster, suffered from vicarious trauma. When rescuers,

owing to professional duty, took care of traumatized

victims or those who were in physical or psychological

distress, they could develop the same emotive experi-

ences, therefore indirectly becoming victims.46

Symptoms of vicarious trauma included insomnia, being

easily annoyed, having low energy, and memory

problems.47 These were consistent with the symptoms

reported by our participants. The third reason might be

explained by the nature of nursing work. Symptoms pre-

valent among our nurses were also commonly reported

among other Chinese nurses.48 Due to shift work and

heavy workload, nurses easily reported mental health

problems such as insomnia, having low energy, being

easily annoyed, and trouble remembering things.48–50

Additionally, because of the high requirements of nursing

work, some nurses developed the habit of checking and

rechecking, which annoyed them very much.48 It was

hard to distinguish whether these symptoms were caused

by the earthquake, nature of nursing work, or both.

Therefore, this question needs to be further clarified in

the future.

Our analysis showed that, for nursing survivors, less

financial loss was associated with better psychological

status. Previous studies17,51 have suggested that financial

strain was a strong risk factor for survivors’ mental health

post-disaster. However, in our study, we stressed more on

the impact of financial loss in the earthquake. As far as we

know, a severe earthquake can destroy almost all the

survivors’ properties, including their houses. Moreover,

the areas affected the worst in the 2008 Sichuan earth-

quake were located in the northwest of Sichuan Province,

China. They were among the most underdeveloped in

China. The residents were very poor. In this survey, most

participants’ MPCHI ranged from $150–800. Severe finan-

cial loss and low income might result in inability to

recover from the financial problems within a short time.

Extreme and widespread damage to property would cause

a long-term financial strain after the earthquake. It could

affect survivors’ psychological status even 6 years after

the big disaster. This indicates that ample financial support

from the government and society should be provided to

nursing survivors not just in the short term but also in the

long run.

In addition, we observed that better physical health

status was associated with better psychological health sta-

tus. It was reported that, 5 months after the 2004 Japan

earthquake, survivors with physical illnesses were more

likely to experience psychological distress than those with-

out, which is consistent with the results of our study.52

Because of the nature of nursing work, physical health

problems prevail among nurses.53 Current physical health

could impact their psychological status. Our study showed

that 4.4% participants reported very poor physical health

status. It would be a long-term stressor for them. Actions

such as periodic physical examinations and timely treat-

ment should be undertaken to improve nursing survivors’

physical health.

In our study, we also investigated the relationships

between psychological status, PTSD, PTG, and resilience

among nursing survivors after a severe earthquake.

Previous studies have demonstrated the relationships

between PTSD, PTG, and resilience among refugees,16

students,11 survivors of motor vehicle accident,12 ex-pris-

oners of war, and combat veterans.13 However, our study

was the first to use the SCL-90-R as the measure to

demonstrate the relationship of overall psychological sta-

tus with PTSD, PTG, and resilience among nursing survi-

vors. Our study showed that psychological status was

negatively (and strongly) related to PTSD, negatively

Table 6 The analysis of correlation between psychological status,

post-traumatic stress disorder, posttraumatic growth and resilience

Variables R P-value

Psychological status 1

PTSD 0.765 <0.001**

PTG 0.092 0.025*

Resilience −0.171 <0.001**

Notes: *P<0.05, **P<0.01.
Abbreviations: PTSD, post-traumatic stress disorder; PTG, posttraumatic growth.
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(but weakly) related to PTG, and positively (but weakly)

related to resilience. In other words, better psychological

status might be significantly related to low level of PTSD

(strongly), low PTG (weakly), and high resilience

(weakly). This is consistent with the findings of studies

that demonstrated that PTSD was positively related to

PTG,54 negatively to resilience,11 and that their correla-

tions are not strong.11,54 However, this is inconsistent with

the results of the studies that showed that PTSD was

negatively,13 or curvilinearly55 related to PTG. Our find-

ings support the notion11 that growth may be integral to

trauma by helping the individual cope effectively with

trauma exposure. Namely, growth may stem from trauma.

However, it should be noted that the degree of correlation

of psychological status with PTG and resilience is very

weak. Given the uncertainty in previous studies, such

relationships in this population should be further clarified

in the future.

Our study had several limitations. First, it was a cross-

sectional survey. With such a design, the limitation is that

it is difficult to achieve a longitudinal understanding of the

situation before and immediately after the earthquake. It

allowed only for an examination of the correlation, not the

causation. Second, we do not know the effect of other

factors such as life events on the current symptoms.

Third, the data were collected using a self-report and not

a clinical interview, which might not reflect the true psy-

chological status. Finally, psychological problems are con-

sidered to be unacceptable by the Chinese society. Though

we promised the confidentiality of the results repeatedly to

the participants, it might have been hard for them to

disclose their symptoms. This might have resulted in

underestimation of the positive rates.

Conclusion
Despite its limitations, this study showed the long-term

impact of an earthquake on the nursing survivors. In gen-

eral, nursing survivors had a relatively normal psychologi-

cal status 6 years after the 2008 Sichuan earthquake.

However, several psychological symptoms such as obses-

sive-compulsive persisted even 6 years after the earthquake.

Besides, severe financial loss and poor health status after

the earthquake were found to be associated factors of psy-

chological symptoms. Furthermore, better psychological

status was significantly related to mild PTSD, less PTG,

and more resilience. There is an urgent need to develop

strategies to decrease nursing survivors’ psychological

symptoms and help them improve their psychological status

after an earthquake. It is highly recommended that govern-

ments and social institutions pay more attention to the

improvement of financial subsidies to and physical health

of the nurses exposed to major disasters.

Abbreviations
PTG, posttraumatic growth; PTSD, posttraumatic stress

disorder; SCL-90-R, symptom checklist-90-revised;

PCL-C, PTSD check list-civilian version; PTGI, posttrau-

matic growth inventory; CD-RISC, Connor-Davidson resi-

lience scale; MPCHI, monthly per capita household income.
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