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Abstract
Purpose  Disasters may impair people’s quality of life (QoL) indirectly through disaster risk perception. We intended to 
address this point by analyzing the correlation between disaster experience and QoL with a test of the mediating effects of 
risk perception at the example of earthquake.
Methods  We employed the 2013 Taiwan Social Change Survey data as the data source (N = 1481). Unadjusted ordinal 
logistic regression models examined the correlation of disaster experience with QoL and earthquake risk perception at first. 
Another set of ordinal regressions were conducted to explore the mediating effect of earthquake risk perception between 
earthquake experience and QoL.
Results  Earthquake experience had negative impact on QoL measured by self-reported happiness, general health status, and 
life satisfaction. People who had earthquake experience perceived higher earthquake risk compared to those who had never 
experienced an earthquake. Risk perception measured by perceived likelihood of future earthquake as a mediating factor 
for the impact of earthquake experience on QoL from the dimensions of both self-reported happiness and life satisfaction 
was confirmed.
Conclusions  Findings are consistent with existing reports about the association between disaster experience and QoL. 
Research using multi-dimensional measures of disaster risk perception and QoL is needed to inform post-disaster recovery 
programs.
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Introduction

Quality of life (QoL) can be measured in three dimensions: 
self-reported happiness, general health status, and life satis-
faction [1–3]. Previous studies from different countries have 
shown that exposure to natural disasters impairs people’s 
QoL [4–10]. Other risk factors associated with poor QoL 
among disaster survivors include but are not limited to being 
female, higher age, living alone, disadvantaged living condi-
tions, lower socio-economic status, ethnic minorities, being 

injured, and deaths of loved ones during emergencies [3, 4, 
11]. Meanwhile, social capital regarding either social sup-
port or trust has been found to be protective factors that help 
mitigate the negative impact of disaster events on survivors’ 
QoL [12–17].

Studies have also indicated that individuals’ experiences 
of hazard events predict their perceptions of higher disas-
ter risk, but these studies mainly focus on the correlation 
between individuals’ risk perception and disaster prepar-
edness [18–20]. More recently, Berlemann [21] suggested 
about the indirect effect of natural disasters on individual 
well-being through disaster risk perception. But little empiri-
cal evidence is yet available for the mediating effect of indi-
vidual risk perception between disaster experience and QoL.

Therefore, the goal of this research was to explore the 
associations between disaster experience and QOL under 
the mediating influence of disaster risk perception. We 
employed the Taiwan Social Change Survey (TSGS) data 
in 2013 as the data source in this paper. Earthquake is one of 
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the most severe natural-induced disasters in Taiwan [22], and 
thus earthquake was treated in this study. Based on previ-
ous research evidence, we hypothesized that (1) earthquake 
experience impacts on an individual’s QoL negatively; (2) 
earthquake experience has a negative effect on individual 
risk perception; (3) earthquake risk perception has a nega-
tive effect on QoL controlling for earthquake experience; 
and (4) earthquake risk perception operates as a mediating 
factor between earthquake experience and QoL.

Methods

Participants and sampling

TSGS is a long-term, large-scale social survey conducted 
annually in Taiwan since the 1980s. The project was imple-
mented by the Institute of Sociology, Academia Sinica, 
one of the most reputable research institutes in Taiwan, 
from June to December 2013. According to the report of 
2013 TSGS, all the adults older than 18 were the sampling 
population, and 4082 individuals were sampled in total, but 
only 2005 responded and finished all the survey questions. 
The cases with missing values of our selected variables 
were dropped in the analysis, and 1481 observations were 
included in our models eventually.

This research was designed following the ethical stand-
ards of the 1964 Declaration of Helsinki and its later amend-
ments. It was reviewed and approved by the research ethics 
committee of the Division of Humanities and Social Sci-
ences at the Academia Sinica, Taiwan.

Measurements

Quality of life: In light of previous studies [1–3], QoL in our 
study was captured by three variables including perceived 
happiness (“Overall, do you feel happy about your current 
life?”), satisfaction with current life (“Overall, how do you 
satisfied with your current life?”), and perceived general 
health (“Overall, how do you feel about your health?”). All 
the three variables were measured by five Likert scales rang-
ing from 1 to 5, representing the increased degree of each 
indicator.

Earthquake experience: Earthquake experience was set as 
a dummy variable. The original question about earthquake 
experience was “how many times have you ever been expe-
rienced an earthquake?” If a respondent had experienced 
at least one earthquake, he/she was designated as “experi-
enced earthquake,” and thus the disaster experience variable 
was coded as “1.” Otherwise, it was coded as “0.” Overall, 
22.69% of the 1481 respondents experienced earthquakes, 
while another 77.31% had not.

Earthquake risk perception: Two items were adopted to 
indicate earthquake risk perception, one was perceived prob-
ability of a potentially disruptive earthquake in this region, 
and the other was the degree of worrisome to the potential 
earthquake. Both items were measured by five Likert scales, 
from 1 to 5 indicating “very low probability/not worried at 
all” to “very high probability/worried a lot.”

Controlled variables: Basic socio-economic and demo-
graphic variables like family income, perceived social status, 
years of residence in the current community, age, gender, 
religious status, education attainment, and marital status 
were the primarily controlled variables included. Social 
capital, indicated by trust in authorities and social network 
measured by both neighborhood cohesion and organizational 
membership [23], was also included in the analysis as con-
trolled variables.

Data analysis

A descriptive analysis of all the variables examined in this 
study was first conducted using earthquake experience as 
the stratum. Secondly, we used unadjusted ordinal logistic 
regressions to indicate the correlation of earthquake experi-
ence with QoL and earthquake risk perception. Finally, the 
role of earthquake risk perception for the impact of earth-
quake experience on individuals’ QoL was analyzed using 
ordinal regression. The data analysis was implemented by 
Stata 13.1 MP version.

Results

Frequencies and percentages for categorical variables, 
means, and standard deviations for continuous variables for 
the entire sample are reported in Table 1.

Table 2 reports the correlation between earthquake expe-
rience and QoL and earthquake risk perception. The results 
indicated that earthquake experience was negatively associ-
ated with all the three measures of QoL, but the correlation 
with perceived general health was not statistically significant 
within the current sample. Meanwhile, earthquake experi-
ence had positive correlations with both of the two meas-
ures of earthquake risk perception with strong statistically 
significance, i.e., 0.81 for probability (p < 0.001) and 0.41 
for worrisome (P < 0.001).

The results of regression analyses on QoL with earth-
quake experience and risk perception as independent vari-
ables while controlling for socio-demographic and social 
capital variables are shown in Table 3. It indicates that, 
on the one hand, the correlation of earthquake experi-
ence and perceived happiness became non-significant, 
and the coefficient decreased simultaneously (from 0.21 
to 0.1); the correlation between earthquake experience 
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Table 1   Distribution by 
earthquake experience 
(N = 1481)

No experience Having experience

Freq. Percent Freq. Percent

Happiness
 Not happy at all 27 2.36 16 4.76
 2 133 11.62 46 13.69
 3 113 9.87 30 8.93
 4 679 59.30 188 55.95
 Very happy 193 16.86 56 16.67
Life satisfaction
 Not satisfied at all 22 1.92 17 5.06
 2 166 14.50 62 18.45
 3 73 6.38 24 7.14
 4 724 63.23 188 55.95
 Very satisfied 160 13.97 45 13.39
General health
 Very poor 114 9.96 36 10.71
 2 301 26.29 101 30.06
 3 442 38.60 107 31.85
 4 239 20.87 73 21.73
 Very healthy 49 4.28 19 5.65
Education
 Primary 163 14.24 37 11.01
 Middle 117 10.22 32 9.520
 High 91 7.950 36 10.71
 College+ 774 67.60 231 68.75

Marriage
 Single 306 26.72 99 29.46
 Married 740 64.63 207 61.61
 Divorced 56 4.890 17 5.060
 Widowed 43 3.760 13 3.870
Having children
 Yes 471 41.14 134 39.88
 No 674 58.86 202 60.12
Religion
 Yes 899 78.52 278 82.74
 No 246 21.48 58 17.26
Gender
 Female 534 46.64 154 45.83
 Male 611 53.36 182 54.17

Continuous variables (min–max) Mean SD Mean SD

Probability (1–5) 2.67 1.12 3.15 1.17
Worrisome (1–5) 3.63 1.31 3.94 1.16
Neighborhood cohesion (1/2–10) 5.93 2.09 6.21 2.16
Organizational membership (0–12/9) 0.90 1.50 1.14 1.67
Trust in authorities (0/2–50/49) 31.29 7.870 32.13 7.59
Years of residence (1–7) 5.37 1.60 5.41 1.52
Social status (1–10) 4.68 1.69 4.60 1.83
Family income/month (1–26) 9.23 5.02 9.23 5.06
Age (20–95/87) 46.17 16.04 45.63 15.98
Total 1145 100 336 100
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and life satisfaction stayed significant, but the coefficient 
also decreased slightly if counted by three decimal points 
(from 0.334 to 0.326); the correlation between earthquake 
experience and health was still not significant, but the 
coefficient decreased by 0.1. On the other hand, when 
earthquake experience was controlled, the perceived like-
lihood of an earthquake correlated with happiness and 
life satisfaction significantly, but the degree of worrisome 
had significant positive association only with perceived 

health status. Moreover, the coefficient of the relation-
ship between worrisome degree and general health (0.09, 
p < 0.05) was even higher than the coefficient of the rela-
tionship between general health and earthquake experi-
ence (0.04, p > 0.05).

Discussion

In this study, the role of disaster risk perception as a medi-
ating factor for the impact of natural disaster on QoL was 
examined. The results clearly supported our hypothesis 1 
that earthquake experience negatively impacted on QoL 
measured by three commonly reported indicators, which was 
also consistent with previous studies [4, 9, 10, 24, 25]. Our 
study also confirmed hypothesis 2, as earthquake experience 
significantly predicted higher earthquake risk perception. 
With earthquake experience being controlled, earthquake 
risk perception was also found to be negatively correlated 
with QoL (expect the degree of worrisome and life satisfac-
tion), thus hypothesis 3 was partially supported, similar to 
Berlemann’ study that [21] hurricane risk negatively impacts 
on individual well-being.

Moreover, we expanded upon previous work by investi-
gating the indirect effect of risk perception between disaster 
experience and QoL, thus hypothesis 4 was proposed. Our 
results revealed that individuals’ risk perception measured 
by perceived likelihood of future earthquake explained part 
of the negative effects of earthquake experience on per-
ceived happiness and life satisfaction, which could possibly 
be interpreted as experiencing an earthquake would make 
individuals perceive higher occurrence possibility of an 
earthquake in the first place, which subsequently made them 
feel unhappy and led to their lower satisfaction with current 
life at the same time. Therefore, one practical implication 
can be proposed is relate to interventions aiming at reducing 
survivors’ unreasonable anticipation of disaster occurrence 
possibility as well as the excessive worry of future disaster 
damages in post-disaster recovery programs. However, as 
with all cross-sectional studies, the findings of this study 
were limited because we did not really get the causal effects 
conclusion for the factors under study.

Table 2   Unadjusted ordinal 
logistic regressions on quality 
of life and risk perception 
(N = 1481)

Standard errors in parentheses; *p < 0.05, **p < 0.01, ***p < 0.001

Happiness Life satisfaction General health Probability Worrisome

Earthquake 
experience

− 0.21* (0.11) − 0.33** (0.11) − 0.14 (0.10) 0.81*** (0.10) 0.41*** (0.10)

Pseudo R2 0.001 0.002 0.000 0.011 0.003

Table 3   Ordinal regression on quality of life with adjusted variables 
(N = 1481)

Standard errors in parentheses; *p < 0.05, **p < 0.01, ***p < 0.001

Happiness Life satisfaction General health

Earthquake 
experience

− 0.10 (0.13) − 0.33* (0.13) − 0.04 (0.12)

Probability − 0.19*** (0.05) − 0.15** (0.05) − 0.06 (0.05)
Worrisome − 0.04 (0.05) 0.01 (0.05) − 0.09* (0.04)
Neighborhood 

cohesion
0.08** (0.03) 0.12*** (0.03) 0.06* (0.02)

Organizational 
membership

0.08* (0.04) 0.10** (0.04) 0.07* (0.03)

Trust in 
authorities

0.03*** (0.01) 0.03*** (0.01) 0.01 (0.01)

Years of resi-
dence

− 0.08* (0.04) − 0.09* (0.04) − 0.03 (0.03)

Having children − 0.02 (0.12) − 0.10 (0.12) 0.00 (0.11)
Social status 0.25*** (0.03) 0.27*** (0.03) 0.17*** (0.03)
Family income/

month
0.02 (0.01) 0.04*** (0.01) 0.03** (0.01)

Gender − 0.28** (0.11) − 0.09 (0.11) 0.43*** (0.10)
Age 0.01 (0.01) 0.01* (0.01) − 0.01 (0.00)
Education (primary as reference)
 Middle − 0.34 (0.23) − 0.22 (0.23) 0.14 (0.22)
 High − 0.38 (0.25) − 0.25 (0.25) 0.24 (0.24)
 College+ − 0.38 (0.20) − 0.47* (0.20) 0.37 (0.19)

Religion − 0.23 (0.13) − 0.14 (0.14) 0.14 (0.12)
Marriage (single as reference)
 Married 0.00 (0.17) − 0.18 (0.17) 0.09 (0.15)
 Divorced − 0.42 (0.27) − 0.35 (0.28) − 0.13 (0.25)
 Widowed 0.11 (0.35) − 0.18 (0.35) 0.10 (0.32)
 Pseudo R2 0.051 0.061 0.039
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Conclusion

Earthquake experience could impact on the degree of indi-
vidual perception of happiness and life satisfaction directly 
and indirectly through the effect of risk perception measured 
by the perceived likelihood of a future earthquake. Further 
research using multi-dimensional measures of disaster risk 
perception and QoL is needed to fully comprehend the 
influencing mechanism of disaster experience on individual 
well-being.
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