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Abstract 

Background: Existing research has rarely examined an earthquake’s sustained impact and the trajectory of the 
earthquake survivors’ life satisfaction over time. This study aims to analyze longitudinal changes in life satisfaction of 
Wenchuan earthquake survivors and the impact of social capital and government relief policy.

Methods: This research applied a hierarchical linear model to longitudinal survey data collected after the earthquake. 
The survey was divided into three waves and was collected from Deyang City and Mianyang City of Sichuan Province. 
A random sampling method was used; a sample of 225 participants had valid responses over three waves of the 
survey.

Results: This study found that a survivor’s social capital and the perception of the fairness of government relief policy 
have a significant effect on the trajectory of life satisfaction post-disaster. First, the initial life satisfaction of those with 
high social capital was significantly higher than of those with low social capital, whilst survivors with high social capi-
tal had a lower rate of change in life satisfaction. Second, one year after the earthquake, those who felt government 
policy was unfair had a lower life satisfaction than those who felt it was fair. However, from the first year to the fourth 
year after the disaster, survivors who believed that the government policy was unfair experienced a higher rate of 
change in life satisfaction than those who did not. Third, the fairness of government relief policy moderates the rela-
tionship between survivors’ social capital and changes in life satisfaction. A fair policy of relief can reduce the negative 
impact of the lack of individual social capital on life satisfaction.

Conclusions: Survivors reconstruct life satisfaction through their social network and the perception of the fairness of 
the government’s post-disaster relief policy. Therefore, to promote the improvement of life satisfaction of survivors, it 
is necessary to cultivate social capital and ensure fairness of the relief policy.
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Background
On May 12, 2008, the Wenchuan earthquake occurred in 
Sichuan, China, leading to significant personal injuries 
and property loss. Even after a decade, people’s memo-
ries of this tragedy are still fresh. Entire cities and villages 
were destroyed; 7,789,100 houses collapsed, 69,227 peo-
ple died, and 17,923 people disappeared [1], making this 
the most destructive earthquake since the reform and 
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opening up of China. Although the earthquake occurred 
over 10 years ago, its effects can be seen even today. The 
earthquake’s continuous impact is reflected not only in 
the disaster area’s new geographical outline and village 
morphology but also in the multi-dimensional long-term 
effects on survivors’ psychological states, social relations, 
and quality of life  (QOL). In particular, the Wenchuan 
earthquake may have also impacted people’s life satis-
faction, which is a long-term impact; thus, this research 
focuses on changes in life satisfaction over an extended 
period of time post-disaster.

Many studies use survey data collected after natural 
disasters to analyze changes in people’s life satisfaction. 
The current consensus is that people’s life satisfaction 
drops sharply in the immediate wake of disaster and 
then slowly recovers. For example, Calvo et al. analyzed 
changes in the happiness of women affected by Hurricane 
Katrina and found that happiness significantly decreased 
between the pre-disaster period and the first year fol-
lowing the disaster, but there is no significant difference 
between pre-disaster happiness and current happiness 
[2]. Similarly, exposure to the Wenchuan earthquake 
was associated with multidimensional impairment in 
quality of life, including physical, psychological, and 
environmental domains [3], such as higher levels of post-
traumatic stress disorder and lower levels of QOL than 
pre-earthquake [4, 5].

Regarding the impact mechanism of individuals’ life 
satisfaction after disaster, existing research has taken 
multiple directions. A review of existing literature shows 
that these influencing factors can be discussed within 
the framework of ecological systems theory, a perspec-
tive emphasizing that individual growth is nested within 
a series of mutually interacting environmental sys-
tems. These environmental systems can be divided into 
microscopic, mesoscopic, and macroscopic systems. The 
microscopic systems refer to the direct environment of 
individual activities, such as family and school; the inter-
connection between micro systems forms the mesoscopic 
systems; macroscopic systems refer to the social and cul-
tural environment of individual activities [6, 7]. Based on 
the framework of ecological systems theory, we divide the 
systematic factors of life satisfaction after disaster into 
three levels: personal, community, and governmental.

At the personal level, scholars have focused on the rela-
tionship between a survivor’s personal characteristics and 
life satisfaction in a disaster environment. Liang et al., for 
example, found that five years after the Wenchuan earth-
quake, male survivors had higher health-related quality 
of life scores than women, and survivors with a higher 
level of education and monthly income had higher scores 
than those with a lower education and monthly income 
[8]. Valenti et al. also determined that 18 months after the 

2009 L’Aquila earthquake in Italy, older and less-educated 
survivors scored lower on psychological quality of life [9]. 
Sugano, based on the data collected six months after the 
2011 Great East Japan Earthquake, found that the life sat-
isfaction of women survivors in their 60s and with high 
socioeconomic status decreased significantly [10]. Arda-
lan et al. assessed survivors’ QOL five years after the 2003 
Bam earthquake in Iran and found that those living alone 
and those with poor living conditions had lower QOL 
[11].

Another research focus, also at the personal level, 
concerns the impact of social capital on life satisfaction 
changes after natural disasters. Relevant sociological lit-
erature relies on the social capital theory to argue that 
natural disasters destroy people’s social networks and 
create a need to reconstruct an individual’s trust. In a 
disaster environment, the loss of social capital and dis-
tortion of relationship networks may create psychologi-
cal stress and social anxiety, ultimately leading to higher 
levels of social stress and lower levels of health and well-
being [12, 13]. However, such research fails to recognize 
that earthquakes may also enhance individual social 
capital and lead to increased participation in commu-
nity activities. Yamamura, for example, found that earth-
quakes have a significant positive effect on social capital 
investment for residents in the earthquake source area 
[14]. In addition, social capital was a key factor affect-
ing the recovery of disaster survivors [15]. A rich stock 
of social capital can eliminate the adverse effects of disas-
ters and reduce recovery time, by alleviating people’s psy-
chological stress and improving the health and well-being 
of survivors [16]. Different types of social capital may 
have different effects on disaster recovery. A study on the 
psychological state of survivors of the Ya’an earthquake 
determined that structural social capital had a negative 
impact on depression; however, cognitive social capital 
had a positive impact on life satisfaction and mediated 
the negative impact of structural social capital [17].

At the community level, community reconstruction and 
emotional connection play important roles in people’s 
life satisfaction after disaster. During the post-disaster 
reconstruction process, the community as the basic unit 
of post-disaster reconstruction includes not only the con-
struction of infrastructure, such as houses and roads, but 
also the restoration and reconstruction of community 
social capital, such as community emotions and com-
munity relations networks. In particular, the sense of 
community belonging and trust as measurement dimen-
sions of community social capital are important aspects 
of post-disaster community reconstruction and have a 
major impact on improving post-disaster quality of life 
[18]. Community trust, a sense of belonging, and a net-
work of relationships together serve as a substitute for 
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formal institutions and markets [19] and can mitigate the 
impact of disasters on life satisfaction [20].

At the governmental level, government relief policy pro-
vides an important perspective in the analysis of changes 
in life satisfaction after disaster. Government policies for 
recovery significantly impact the psychological status and 
QOL of survivors [21, 22]. The fairness of government 
disaster relief is related to life satisfaction recovery after 
disaster, which concerns the fairness of relief resource 
allocation and social support. However, a household sur-
vey conducted after the Wenchuan earthquake showed 
that 20.32% (n = 1949) of survivors believed they were 
treated unfairly by government assistance after the earth-
quake [23]; this suggested that survivors do not fully trust 
governmental relief policy. In addition, the perceived 
fairness of government disaster relief is directly related to 
trust in the government, and trust in governmental work 
had significant effects on the subjective well-being of sur-
vivors and QOL [24, 25].

In sum, the existing literature suggests that the occur-
rence of natural disasters causes damage to people’s rela-
tionship networks, mental health, and QOL. However, 
there are gaps in the existing research. First, the sam-
ple data are usually cross-sectional and the time period 
between the earthquake and the assessment is usually 
brief. Little attention is paid to the changes in life satis-
faction of survivors across different periods after the dis-
aster. Therefore, this current research uses three-wave 
longitudinal survey data collected after the Wenchuan 
earthquake to analyze the changes in the trajectory of 
earthquake survivors’ life satisfaction. Second, social 
capital is an important mechanism affecting life satisfac-
tion recovery after disaster. Rebuilding social capital is an 
important way to cope with post-disaster crises and psy-
chological risks. Accordingly, this study emphasizes the 
critical role of social capital in helping individuals cope 
with disasters. Third, most of the research on post-earth-
quake subjective life satisfaction focuses on the impact of 
psychological barriers and post-traumatic stress disorder 
on the psychological dimensions of recovery, while leav-
ing out the dimension of government post-disaster relief 
policy fairness. Such an analysis is vital, considering both 
that the government relief policy plays an important role 
in post-disaster reconstruction work and that the fairness 
of post-disaster policy is crucial to residents’ life satisfac-
tion. The focus on the impact of government policy fair-
ness on people’s life satisfaction after disaster reflects the 
novelty of this study. Therefore, based on above analysis, 
we propose the following hypotheses:

Hypothesis 1a: At the personal level, the temporal 
change in life satisfaction after the Wenchuan earth-
quake is not completely consistent among different 

groups. That is, the life satisfaction after disaster of 
men, the highly educated, and married survivors is 
higher than that of women, the low-educated, and 
those unmarried in the three-phases survey.
Hypothesis 1b: For the survivors of the Wenchuan 
earthquake, individual social capital and life satis-
faction are significantly correlated. The trajectory of 
their life satisfaction over time will vary according to 
their level of social capital.
Hypothesis 2: For survivors of the Wenchuan earth-
quake, community belonging and community trust 
will affect their life satisfaction and the changing tra-
jectory of recovery post-disaster.
Hypothesis 3: The fairness of government post-disas-
ter relief policy will affect survivors’ life satisfaction 
and the trajectory of recovery post-disaster. Survivors 
who perceive the government’s post-disaster policy 
as fair have better life satisfaction than those who 
perceive it as unfair.

Methods
Data
The reconstruction of China’s Wenchuan area has 
received extensive international attention [26]. In order 
to understand the recovery process and developmental 
trajectory of individual life satisfaction in a disaster envi-
ronment, this study uses data from a post-disaster social 
reconstruction longitudinal survey implemented in the 
earthquake-affected areas of Sichuan.

The longitudinal data used in this study were collected 
from Deyang City and Mianyang City of Sichuan Prov-
ince, the most seriously affected areas. This survey has 
passed the ethical guidelines review of the Institutional 
Review Board of Tsinghua University and received 
written informed consent from all participants. First, 
12 villages in Deyang City and Mianyang City were 
selected randomly. Second, the list of households in the 
village was taken as a sampling frame, and a total of 33 
households were randomly selected from each village. 
Third, after entering the household, the Kish table was 
used to randomly select the respondents for investiga-
tion. The survey used a random sampling method and 
was divided into three waves. The baseline survey was 
collected in May 2009; a total of 558 questionnaires 
were distributed in 12 villages, and 466 valid question-
naires were collected, making the valid questionnaire 
returns-ratio 83.5%. The second follow-up survey was 
conducted in the same way in November 2010, and a 
total of 313 samples were followed collected in each of 
the 12 villages. In April 2012, the 12 villages were vis-
ited again, and a total of 225 questionnaires were col-
lected. Therefore, the final valid traceable sample was 
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225 throughout the longitudinal survey. Based on the 
sample size, we performed power analysis with the 
two-sample means test method. Taking the variables of 
gender and life satisfaction after disaster as examples, 
the power value of wave 1 is 0.504, wave 2 is 0.658, and 
wave 3 is 0.501. The statistical power of our survey is 
greater than 0.5 but less than the desired power value 
of 0.8 as proposed by Cohen [27]. However, scholars 
recommend estimating the two-level hierarchical lin-
ear model (HLM); in the scenario of small sample sizes, 
restricted maximum likelihood estimation (RMLE) 
has shown potential to perform well [28]. Therefore, 
this study uses the RMLE method to estimate model 
parameters. We collected information on respondents’ 
demographic characteristics, family information, disas-
ter damage, government assistance, and post-disaster 
recovery process. In addition, information on partici-
pants’ relationship networks, life satisfaction, and com-
munity-building involvement was gathered. This series 
of surveys has contributed information that is vital to 
understanding survivors’ psychological and life recov-
ery trajectories and the social reconstruction process in 
areas affected by disaster.

Measurements and variables
Dependent variable
The dependent variable in this study is life satisfaction 
after disaster, which we measured using multiple survey 
questions about the respondents’ subjective satisfaction 
with life. Regarding the measurement of life satisfaction, 
we referred to the Satisfaction with Life Scale (SWLS) 
proposed by Pavot and Diener [29]. Previous schol-
ars have applied the SWLS in the Chinese scenario and 
found that this scale has good validity [30, 31]. We made 
some improvements in accordance with the circum-
stances of the Wenchuan earthquake disaster, mainly in 
the merger of the original 7-level scale into 4-levels (i.e., 
Strongly disagree, Disagree, Agree, Strongly agree). These 
items included: “In most ways my life is close to my ideal,” 
“The conditions of my life are excellent,” “I am satisfied 
with my life,” “So far I have gotten the important things 
I want in life,” and “If I could live my life over, I would 
change almost nothing.” The answers to these questions 
included four options: 1 = Strongly disagree, 2 = Disa-
gree, 3 = Agree, 4 = Strongly agree. The Cronbach α coef-
ficient of this scale is 0.722.

We obtained the total life satisfaction score by sum-
ming the scores for all questions. We then determined 
respondents’ subjective perceptions of life satisfaction 
after disaster in different waves of the survey. The distri-
bution of the dependent variable is normal, and the mini-
mum value of this variable is 5; the maximum value is 20.

Independent variable
The independent variables of this study include social 
capital and policy fairness. Social capital was measured 
by the following three variables: community belonging, 
community trust, and the “Bainian” network. The varia-
bles of community belonging and community trust meas-
ured community social capital, whilst “Bainian” network 
measured individual social capital.

Scholars suggest that in the Chinese context, an indi-
vidual’s social network during the annual Spring Festival 
(the “Bainian” network) reflects the capacity and range of 
their overall personal relationship network and individual 
social capital [32, 33]. To this end, we measured the size 
of respondents’ “Bainian” network using the following 
three survey items: “The number of relatives who greet 
your family during the Spring Festival,” “The number 
of good friends who visit your family during the Spring 
Festival,” and “The number of other people who visit 
your family during the Spring Festival.” The Cronbach α 
coefficient of the scale is 0.698, and the Spearman cor-
relation coefficients between different items in this scale 
are all greater than 0.4. We calculated the total score of 
“Bainian” network by summing scores for all three ques-
tions; this variable is skewed, and the natural logarithm 
is taken.

Community level variables include community belong-
ing and community trust. The measurement of these 
two variables is based on the scale created by Chinese 
scholars Gui and Huang, which they designed accord-
ing to actual circumstances in China [34], and which has 
been proved to have good validity. We measured com-
munity belonging with the following survey items: “Do 
you plan to continue living in the same village for the 
next few years?”; “Do you feel like you will live in this vil-
lage for a long time?”; “Do you feel that your current vil-
lage is suitable for living in?”; “Do you feel that living in 
your current village is very important to you?”; “Do you 
feel that living in your current village is very comfort-
able and homey?”; “Do you identify as a resident of this 
village?”; “Do you feel that your identity as a resident of 
this village is important to you?”; and “Do you feel like 
a member of the village?” Respondents were asked to 
respond according to a four-point scale: 1 = almost never, 
2 = sometimes, 3 = often, 4 = almost always. The score of 
community belonging was established by calculating the 
sum of the above indicators; this variable is normally dis-
tributed. The Cronbach α coefficient of the scale is 0.929, 
and the Spearman correlation coefficients between differ-
ent items in this scale are all more than 0.5.

The survey also included three questions to measure 
community trust: “To what degree do you trust your neigh-
bors?”; “To what degree do you trust the village commit-
tee?”; and “To what degree do you trust those who reside 
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in your community?” Respondents were given a four-
point scale: 1 = no trust at allfully trust, 2 = little trust, 3 
= somewhat trust, 4 = fully trust. The sum for these three 
questions was considered a respondent’s community trust 
score. The Cronbach α coefficient of the scale is 0.539, and 
the Spearman correlation coefficients between different 
items in this scale are all greater than 0.4. The distribution 
of community trust is skewed, and we also performed natu-
ral logarithm processing.

Finally, we measured respondents’ perceptions of policy 
fairness based on the question: “How fair do you think the 
government’s earthquake relief policy is?” Respondents 
answered using a four-category variable: 1 = very unfair, 
2 = unfair, 3 = fair, 4 = very fair.

Control variables
Our control variables are gender, education level, and 
marital status. Gender is a dummy variable (0 = male, 
1 = female). Educational level includes two categories: 
0 = elementary school and below and 1 = above elemen-
tary school. Marital status is also a two-category variable: 
0 = have a spouse and 1 = without spouse, including single, 
divorced and widowed.

Statistical analysis
This study relied on the HLM for statistical analysis. The 
HLM can simultaneously study the influence of individual 
and community variables on the dependent variable and 
judge whether the relationship between these variables 
changes according to the individual’s social characteristics. 
The HLM can effectively overcome deficiencies in variance 
homogeneity, etc., thereby ensuring the accuracy of model 
parameter estimation and statistical inference [35].

In this study, we regarded the intra-individual differences 
between different survey time-points as the lower level 
of the data structure and the inter-individual differences 
as the upper level. We used the HLM statistical analysis 
method to establish five models, and the control variables 

and independent variables were successively incorporated 
into models 1–5.

Model 1 is an unconditional mean model, that is, a sim-
ple model consisting only of the repeated measurements of 
Yij without other independent variables or the time-related 
parameter. This model can be used to divide the variance 
in the mean estimation of a dependent variable into its 
within- and between-individual, regardless of time [36]. 
The equations for this model are:

Model 2 is an unconditional growth model, consisting 
of the repeated measurements of Yij with the time-related 
parameter. Level-1 only includes survey time-points 
(TIME) as an independent variable, and level-2 does not 
include any independent variables. This model can help 
estimate the rate of change without covariates. That is, it 
can characterize the change in life satisfaction at different 
survey time-points without adding any other variables. 
The equations for this model are:

Model 3, based on Model 2, further includes control 
variables (gender, education level, and marital status) 
and the independent variable of policy fairness to test the 
impact of policy fairness on changes in life satisfaction of 
survivors. Model 4 incorporates social capital variables 
on the basis of Model 2 to examine the influence of social 
capital on the trajectory of life satisfaction after disaster.

Finally, model 5 is the full model with all independent 
variables and the time-related parameter to analyze the 
effect of policy fairness and social capital on the longitu-
dinal change of life satisfaction after disaster. The equa-
tions for the full models are:

In Level 1 of the full model, survey time-points (TIME) 
explain the change in individuals’ life satisfaction at 
different times after the disaster. In Level 2, gender 

Level − 1model: Yij = π0i + εij , εij ∼ N
(

0, σ 2
ε

)

Level − 2 model: π0i = γ00 + ζ0i, ζ0i ∼ N
(

0, σ 2
0

)

Level − 1model: Yij = π0i + π1i
(

TIMEij
)

+ εij

Level − 1model: π0i = γ00 + ζ0i

π1i = γ10 + ζ1i

Level − 1model: Yij = π0i + π1i
(

TIMEij
)

+ εij

Level − 2model:

π0i = γ00 + γ01
(

GENDERij

)

+ γ02
(

EDUCATIONij

)

+ γ03
(

MARRIEDij

)

+ γ04POLICY_FAIRNESSi + γ05(BAINIANNETi)+ γ06(BELONGINGi)

+ γ07(TRUSTi)+ ζ0i

π1i = γ10 + γ11
(

GENDERij

)

+ γ12
(

EDUCATIONij

)

+ γ13
(

MARRIEDij

)

+ γ14POLICYFAIRNESSi + γ15(BAINIANNETi)+ γ16(BELONGINGi)

+ γ17(TRUSTi)+ ζ1i
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(GENDER), educational level (EDUCATION), and mari-
tal status (MARRIED) explain the differences in life satis-
faction of individuals from different demographics after 
the disaster and set a cross-level random effect using 
perception of policy fairness (POLICY_FAIRNESS), the 
“Bainian” network (BAINIANNET), community belong-
ing (BELONGING), and community trust (TRUST) to 
explain the differences in the change of the trajectory of 
life satisfaction of different individuals. In other words, 
this model analyzes how change in the trajectory of life 
satisfaction at different times varies based on perception 
of policy fairness and social capital. The parameter esti-
mation uses the RMLE. In addition, we also defined high 
social capital (mean plus one standard deviation) and low 
social capital (mean minus one standard deviation) and 
substituted these values into the fitting model to obtain a 
typical fitted growth trajectory. We performed the more 
rigorous two-tailed test, and all data processing and sta-
tistical analysis were completed using the STATA 14.0 
software.

Results
Descriptive statistics
Table  1 presents the basic distribution of the investiga-
tion sample. The proportion of men survivors is higher 
than that of women; survivors with a spouse are also 
higher than those without. There are more survivors with 
lower levels of education than those with higher levels.

Table  2 shows the change of individuals’ life satisfac-
tion after the earthquake. Survivors’ mean life satisfac-
tion increased from 10.633 one year after the earthquake 
to 11.782 four years later. In general, it shows a linear 
increase in life satisfaction, indicating that people’s life 
satisfaction has gradually recovered after the disaster. The 
t-test shows that demographic differences (gender, edu-
cation level, and marital status) in life satisfaction after 
disaster are not completely significant. We only observe 
difference between education levels at wave 1, and gen-
der difference in life satisfaction after disaster at wave 3.

Table 1 The sample distribution of three-waves survey (n = 225)

Wave 1 Wave 2 Wave 3

Variables n (%) Variables n (%) Variables n (%)

Gender Gender Gender

 Male 125 (55.56%)  Male 125 (55.56%)  Male 125 (55.56%)

 Female 100 (44.44%)  Female 100 (44.44%)  Female 100 (44.44%)

Education level Education level Education level

 Elementary and below 146 (64.89%)  Elementary and below 146 (64.89%)  Elementary and below 142 (63.11%)

 Above elementary 79 (35.11%)  Above elementary 79 (35.11%)  Above elementary 83 (36.89%)

Marital status Marital status Marital status

 Without spouse 22 (9.78%)  Without spouse 20 (8.89%)  Without spouse 29 (12.89%)

 Have a spouse 203 (90.22%)  Have a spouse 205 (91.11%)  Have a spouse 196 (87.11%)

Table 2 Mean of subjective life satisfaction of survivors in different survey years

* p < 0.05

Subjective life satisfaction after disaster

Wave 1 T-Test Wave 2 T-Test Wave 3 T-Test

Gender

 Male 10.628 − 0.032 11.496 0.685 12.128 2.41*

 Female 10.64 11.26 11.35

Education level

 Elementary and below 10.366 − 1.895* 11.308 − 0.658 11.726 − 0.471

 Above elementary 11.09 11.544 11.886

Marital status

 Without spouse 10.983 0.724 10.955 − 0.84 12.3 0.998

 Have a spouse 10.582 11.438 11.732

Mean of subjective life satisfaction 10.633 11.391 11.782
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Table 3 HLM model results of post-disaster subjective life satisfaction

Parameter Model 1 Model 2 Model 3 Model 4 Model 5
B (SE) B (SE) B (SE) B (SE) B (SE)

Fixed effect

 Initial state π0i
 Intercept γ00 11.435***

(0.120)
10.786***
(0.251)

11.267***
(2.015)

6.390*
(2.756)

10.223***
(2.885)

 Gender γ01 0.602
(0.490)

0.370
(0.511)

0.606
(0.493)

 Education level γ02 0.798
(0.499)

0.658
(0.521)

0.678
(0.505)

 Marital status γ03 0.263
(0.758)

− 0.161
(0.775)

0.230
(0.757)

 Policy fairness γ04

  Fair − 2.397*
(1.149)

− 2.732*
(1.162)

  Unfair − 3.355**
(1.148)

− 3.737***
(1.157)

  Very unfair − 3.514**
(1.190)

− 3.887***
(1.203)

 “Bainian” net γ05 0.362
(0.571)

1.222*
(0.580)

 Community belonging γ06 0.085
(0.054)

− 0.015
(0.056)

 Community trust γ07 0.004
(0.006)

0.005
(0.006)

Rate of change π1i
 Intercept γ10 0.324**

(0.107)
0.490
(0.906)

2.256†
(1.319)

0.453
(1.398)

 Gender γ11 − 0.433*
(0.213)

− 0.344
(0.216)

− 0.418*
(0.213)

 Education level γ12 − 0.250
(0.228)

− 0.194
(0.233)

− 0.205
(0.229)

 Marital status γ13 − 0.127
(0.367)

− 0.067
(0.362)

− 0.137
(0.364)

 Policy fairness γ14

  Fair 0.983*
(0.498)

1.140*
(0.503)

  Unfair 1.114**
(0.493)

1.315**
(0.497)

  Very unfair 1.129*
(0.516)

1.328*
(0.523)

“Bainian” net γ15 − 0.449
(0.274)

− 0.695*
(0.277)

Community belonging γ16 − 0.012
(0.027)

0.028
(0.027)

Community trust γ17 0.001
(0.004)

− 0.001
(0.004)

Random effect/variance components

 Level 1

  Intra-individual variance σ 2
ε

5.282
(0.352)

5.161
(0.344)

4.828
(0.325)

4.975
(0.333)

4.758
(0.322)

 Level 2

  Initial state σ 2
0

1.502
(0.329)

2.243
(1.104)

1.455
(0.811)

2.387
(0.409)

1.580
(0.851)

  Rate of change σ 2
1

0.016
(0.040)

0.001
(0.007)

0.031
(0.013)

0.015
(0.022)
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Social capital, policy fairness, and life satisfaction 
after disaster
To test the impact of social capital and policy fairness on 
individuals’ life satisfaction after disaster, we established 
five models (see Table 3).

At the personal level, according to the results of Model 
5, the control variables (gender, education level, and 
marital status) had no significant effect on the initial 
state of survivors’ life satisfaction after disaster; these 
findings indicate no group differences in changes to life 
satisfaction after disaster. The difference of life satisfac-
tion between survivors with differing amounts of social 
capital (“Bainian” network) in the initial state is 1.222. 
There is also a significant difference in the rate of change: 
the richness of an individual’s social capital significantly 
affects the change in the trajectory of their life satisfac-
tion over time.

At the community level, the initial state and the rate of 
change of community social capital (community belong-
ing and community trust) are not significant, and the 

impact of community social capital on life satisfaction 
after disaster needs further verification.

At the governmental level, when other variables are 
controlled for, the initial state of life satisfaction of sur-
vivors who consider the post-disaster relief policy to be 
fair is higher than that of those who consider it unfair; 
there is also a significant difference in the rate of change. 
In other words, the differential perception of the relief 
policy’s fairness significantly affects the trajectory of sur-
vivors’ life satisfaction. The initial life satisfaction of sur-
vivors and its rate of change among those who feel that 
the government’s relief policy is fair is higher than that 
of survivors who feel that it is unfair (see Fig. 1). In addi-
tion, with time, the difference in life satisfaction between 
survivors who believe that the government’s relief pol-
icy is fair and survivors who believe that it is unfair is 
shrinking.

Random effects cause a reduction in the intra-individ-
ual variance ( σ 2

ε  ) of Model 5 compared to Models 1–4, 
indicating that Model 5 explains more intra-individual 
variation. The independent variables included in Model 
5 explain 30% of the intra-individual variation of life sat-
isfaction, indicating that individual social capital and the 
fairness of the post-disaster relief policy are important 
predictors of the change in life satisfaction.

Figure 2 presents the relationship between social capi-
tal, relief policy fairness, and changes in life satisfaction 
after disaster. We find that the fairness of government 
relief policy moderates the relationship between the 
survivors’ individual social capital and changes in life 
satisfaction. The unfairness of the policy can exacerbate 
the adverse impact of weak individual social capital on 
changes in life satisfaction, and the fairness of the pol-
icy can reduce the negative impact of the lack of indi-
vidual social capital on changes in life satisfaction after 
earthquake.

In short, our descriptive statistical analysis shows that 
survivors’ life satisfaction after disaster gradually recovers 
over time. Our HLM models demonstrate that survivors’ 

Initial state represents life satisfaction at the time of the disaster and rate of change represents changes in life satisfaction within 4 years after the disaster
† p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001

Table 3 (continued)

Parameter Model 1 Model 2 Model 3 Model 4 Model 5
B (SE) B (SE) B (SE) B (SE) B (SE)

  Covariance σ01 − 0.191
(0.277)

− 0.027
(0.198)

− 0.275
(0.063)

− 0.091
(0.219)

Model testing

 Deviance 3177.878 3168.141 3092.493 3138.738 3075.766

 AIC 3183.879 3180.142 3128.493 3174.739 3123.766

 BIC 3197.423 3207.23 3209.624 3256.003 3231.941

Fig. 1 Fairness of relief policy and change in survivors’ subjective life 
satisfaction
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individual social capital and their opinions regarding the 
fairness of government relief policy have a significant 
impact on the trajectory of their life satisfaction after the 
disaster. That is, the life satisfaction trajectory varies due 
to differences in perceptions of the government’s fairness 
and individual social capital.

Discussion
The present study analyzes longitudinal survey data from 
the Wenchuan earthquake in China using an HLM model 
to determine temporal changes in survivors’ life satisfac-
tion and the impact of social capital and the perception of 
the fairness of government relief policy. First, the demo-
graphic differences in life satisfaction after disaster are 
not completely significant, which does not fully support 
hypothesis 1a. Further testing is needed to determine 
whether demographic differences are statistically signifi-
cant. Second, this study finds that the initial life satisfac-
tion of survivors with high social capital is significantly 
higher than that of those with low social capital. Further, 
the rate of change is lower for those with high social capi-
tal than those with a low social capital. This finding sup-
ports hypothesis 1b and our theory regarding the impact 
of individual social capital on the trajectory of life satis-
faction after disaster. Third, the effects of community 

belonging and community trust are not significant, and 
do not support hypothesis 2. Fourth, the initial life satis-
faction of survivors who feel that the government’s relief 
policy is fair is higher than that of survivors who feel that 
it is unfair. The rate of change in life satisfaction is lower 
for those who feel that the policy is fair than for those 
who feel that it is unfair. This finding supports hypothesis 
3. These findings indicate that survivors’ individual social 
capital and whether they believed the government’s dis-
aster relief policy to be fair have a significant impact on 
the trajectory of life satisfaction after disaster.

Social capital is an essential factor of the residents’ life 
satisfaction and has a significant impact on families’ post-
disaster recovery and increased life satisfaction [37]. As 
Hoogerbrugge and Burger noted, there is a significant 
correlation between social capital and residents’ life sat-
isfaction [38]. Next, the improvement of trust and social 
connections can facilitate the reconstruction of families 
and communities affected by disasters [17, 37]. Social 
capital has an important impact on residents’ life sat-
isfaction by enhancing social ties and cohesion; that is, 
families with more social capital recover more easily and 
faster, rebuilding resources through formal and informal 
networks of relationships [39, 40]. Survivors reconstruct 
their life satisfaction through individual social networks, 
thereby mitigating the negative impacts of earthquake 

Fig. 2 Social capital, fairness of relief policy and change in survivors’ subjective life satisfaction
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damage and using their social networks to rebuild their 
lives to fit their idea of a good life [41]. In other words, 
in a disaster environment, rich social capital is conducive 
to the recovery and reconstruction of relationship net-
works after disaster, enabling survivors to recover from 
post-disaster trauma, rebuild their confidence in life, and 
continuously improve their life satisfaction after disaster.

In the post-disaster relief process, the fairness of 
disaster relief resource distribution and post-disaster 
reconstruction policy implemented by the government 
directly affects the life recovery process of survivors 
and their families, thus affecting survivors’ life satisfac-
tion after disaster. The significant impact of the percep-
tion of government policy fairness on life satisfaction 
indicates that after a disaster, the government can serve 
as a source of hope, recovery, and stress relief. Survi-
vors often pin their hopes on government policy, mean-
ing that the survivors’ perception of the fairness of 
government relief policy affects the changes and struc-
ture of their life satisfaction after disaster [42]. Officials 
and policy makers should focus on the fairness of dis-
aster relief policy. The fair design of post-disaster relief 
policy must pay attention to both the improvement of 
the material living standards and the reconstruction of 
the social networks of survivors [43].

Few studies have analyzed the life satisfaction of 
Wenchun earthquake survivors based on panel data, 
and the findings of this research can help to under-
stand the trajectory and mechanism of survivors’ life 
satisfaction after disaster. The above findings suggest 
that in a disaster environment, social capital as a non-
institutionalized social force has a strong explanatory 
power regarding individual life satisfaction. This can 
enhance our understanding of the relationship between 
individual social capital and disaster recovery, thus fur-
ther enriching the knowledge on social capital. Further-
more, existing research has often ignored the impact of 
government relief policy on survivors’ life satisfaction; 
however, this study enhances the understanding of the 
role of policy factors in the changes of survivors’ life 
satisfaction after an earthquake. Specifically, the fair-
ness of government relief policy moderates the rela-
tionship between survivors’ social capital and changes 
in life satisfaction, and a fair relief policy can reduce the 
negative impact of the lack of individual social capital 
on changes in life satisfaction.

Several limitations of this study must be consid-
ered. First, the survey locations were mainly the most 
severely affected areas. Therefore, the survey results 
may not fully represent the overall situation of life sat-
isfaction of survivors in the entire Wenchuan earth-
quake-stricken area. However, this study presents a 
rare example of post-disaster longitudinal data, which 

is still of great significance for revealing the longitudi-
nal changes and impact mechanism in life satisfaction 
of survivors of the Wenchuan earthquake. Second, this 
study only considers the changes in life satisfaction of 
survivors in the three years after the earthquake, and a 
detailed description with longer time period is not pro-
vided. When data are available, subsequent research 
can further analyze the change trajectory of life satis-
faction over a longer time span. Third, the variable of 
policy fairness was measured only according to self-
reported answers, and the Cronbach alpha for com-
munity trust score is low, which may have affected the 
validity of the measurement to a certain extent. There-
fore, we recommend that future research use a compre-
hensive scale to measure these variables.

Conclusion
This study finds that in a disaster environment, the 
strength of individual social capital and fairness of the 
government’s relief policy are predictors of changes in 
the survivors’ life satisfaction after disaster. At the indi-
vidual level, survivors’ social capital can promote their 
life satisfaction after the disaster; the life satisfaction of 
the individuals with rich social capital can recover from 
the disaster environment more quickly. At the macro 
level, the fairness of the government’s relief policy also 
has a significant impact on the life satisfaction of sur-
vivors. A fair government disaster relief policy has a 
positive effect on the recovery of life satisfaction. This 
fact has certain implications for the formulation of 
post-disaster relief policy. On the  one hand, the gov-
ernment should pay attention to the fairness of post-
disaster relief and reconstruction policy. We need to 
ensure fairness and justice in the areas of relief force 
input, relief material distribution, post-disaster psy-
chological support, reconstruction fund allocation, and 
infrastructure construction, thereby creating a favora-
ble environment for survivors to recover from disas-
ter and improve their satisfaction. On the other hand, 
social capital is also an important dimension of post-
disaster reconstruction and should be fully utilized. It 
is necessary to restore the broken social network, and 
cultivate the relationship networks, which can provide 
emotional support for the improvement of life satisfac-
tion of residents after the disaster.

Abbreviations
HLM: Hierarchical linear model; QOL: Quality of life; RMLE: Restricted maximum 
likelihood estimation; SWLS: Satisfaction with life scale.

Acknowledgments
I am grateful to Dr. Yiwei Xia from the Department of Sociology of the Univer-
sity of Macau for his inspiration for this paper.



Page 11 of 12Wang and Li  Health Qual Life Outcomes          (2020) 18:350  

Authors’ contributions
DXW led study conceptualization, design, tools development, and performed 
statistical analysis and manuscript writing. All authors read and approved the 
final manuscript.

Funding
This research was supported by the Project of the National Social Science 
Foundation of China (19CSH010).

Availability of data and materials
The datasets used and/or analyzed during the current study are available 
from the project of “Wenchuan Earthquake Longitudinal Survey” hosted by 
Tsinghua University.

Ethics approval and consent to participate
Ethical approval for this study was granted by Institutional Review Board of 
University Tsinghua of China. With the approval of the IRB, written informed 
consent was received from respondents.

Consent for publication
This manuscript does not contain any individual person’s data in any form.

Competing interests
The views expressed in the submitted article are the authors’ own and not an 
official position of the institution or the funders.

Author details
1 Beijing Sport University, No. 48 Xinxi Road, Haidian District, Beijing 100084, 
People’s Republic of China. 2 Beijing Police College, No. 11, Nanjian Road, 
Changping District, Beijing 102202, People’s Republic of China. 

Received: 5 October 2019   Accepted: 5 October 2020

References
 1. National Bureau of Statistics. Statistical communique of the People’s 

Republic of China on national economic and social development in 
2008. https ://www.stats .gov.cn/tjsj/tjgb/ndtjg b/qgndt jgb/20090 2/t2009 
0226_30023 .html. Cited 21 May 2019.

 2. Calvo R, Arcaya M, Baum CF, Lowe SR, Waters MC. Happily ever after? 
pre-and-post disaster determinants of happiness among survivors of 
hurricane Katrina. J Happiness Stud. 2015;16(2):427–42.

 3. Wang X, Gao L, Zhang H, Zhao C, Shen Y, Shinfuku N. Post-earthquake 
quality of life and psychological well-being: longitudinal evaluation in a 
rural community sample in northern China. Prog Photovoltaics Res Appl. 
2000;1(1):427–33.

 4. Tasiemski T, Nielsen S, Wilski M. Quality of life in people with spinal cord 
injury-earthquake survivors from sichuan province in China. Asia Pac 
Disabil Rehabilit J. 2010;21(2):28–36.

 5. Priebe S, Marchi F, Bini L, Flego M, Costa A, Galeazzi G. Mental disorders, 
psychological symptoms and quality of life 8 years after an earthquake: 
findings from a community sample in Italy. Soc Psychiatry Psychiatr 
Epidemiol. 2011;46(7):615–21.

 6. Bronfenbrenner U. The ecology of human development: experiments by 
nature and design. Cambridge: Harvard University Press; 1979.

 7. Woodside AG, Caldwell M, Spurr R. Advancing ecological systems theory 
in lifestyle, leisure, and travel research. J Travel Res. 2006;44(3):259–72.

 8. Liang Y, Chu P, Wang X. Health-related quality of life of Chinese earth-
quake survivors: a case study of five hard-hit disaster counties in Sichuan. 
Soc Indic Res. 2014;119(2):943–66.

 9. Valenti M, Masedu F, Mazza M, Tiberti S, Sconci V. A longitudinal study of 
quality of life of earthquake survivors in L’Aquila, Italy. BMC Public Health. 
2013;13(1):1143.

 10. Sugano S. The well-being of elderly survivors after natural disasters: 
measuring the impact of the great east Japan earthquake. Jpn Econ Rev. 
2016;67(2):211–29.

 11. Ardalan A, Mazaheri M, Vanrooyen M, Mowafi H, Nedjat S, Holakouie 
NK, et al. Post-disaster quality of life among older survivors five years 

after the Bam earthquake: implications for recovery policy. Ageing Soc. 
2011;31(2):179–96.

 12. Tokuda Y, Fujii S, Jimba M, Inoguchi T. The relationship between trust in 
mass media and the healthcare system and individual health: evidence 
from the Asia Barometer survey. BMC Med. 2009;7:4.

 13. Hibino Y, Takaki J, Ogino K, Kambayashi Y, Hitomi Y, Shibata A, et al. 
The relationship between social capital and self-rated health in a 
Japanese population: a multilevel analysis. Environ Health Prev Med. 
2012;17(1):44–52.

 14. Yamamura E. Natural disasters and social capital formation: the impact of 
the great Hanshin-Awaji earthquake. Pap Reg Sci. 2013;95:S143–S164164.

 15. Sakamoto M, Yamori K. A study of life recovery and social capital regard-
ing disaster victims—a case study of Indian ocean tsunami and central 
java earthquake recovery. Jpn Soc Nat Disaster Sci. 2009;31(2):49–56.

 16. Yamaguchi A, Kim MS, Oshio A, Akutsu S. Influences of social capital on 
natural disaster research in japan. J Sustain Dev. 2017;10(3):464–554.

 17. Wong H, Huang Y, Fu Y, et al. Impacts of structural social capital and cog-
nitive social capital on the psychological status of survivors of the Yaan 
earthquake. Appl Res Qual Life. 2019;14(5):1411–33.

 18. Ni C, Chow MC, Jiang X, Li S, Pang SMC. Factors associated with resilience 
of adult survivors five years after the 2008 Sichuan earthquake in China. 
PLoS ONE. 2015;10(3):14.

 19. Chamlee-Wright E, Storr VH. Social capital as collective narratives and 
post-disaster community recovery. Sociol Rev. 2011;59(2):266–82.

 20. Yamamura E, Tsutsui Y, Yamane C, Yamane S, Powdthavee N. Trust and 
happiness: comparative study before and after the great east Japan 
earthquake. Soc Indic Res. 2014;123(3):1–17.

 21. Huang Y, Wong H. Impacts of sense of community and satisfaction with 
governmental recovery on psychological status of the Wenchuan earth-
quake survivors. Soc Indic Res. 2014;117(2):421–36.

 22. Liang Y. Trust in Chinese government and quality of life (QOL) of Sichuan 
earthquake survivors: does trust in government help to promote QOL? 
Soc Indic Res. 2016;127(2):541–64.

 23. Zhang H. Explaining the perceived justice of disaster relief policy: an 
empirical study based on the 2008 Wenchuan earthquake in China. Int J 
Soc Welf. 2014;23(2):150–64.

 24. Sun F, Xiao JJ. Perceived social policy fairness and subjective wellbeing: 
evidence from china. Soc Indic Res. 2012;107(1):171–86.

 25. Liang Y, Cao R. Employment assistance policies of Chinese government 
play positive roles! the impact of post-earthquake employment assis-
tance policies on the health-related quality of life of Chinese earthquake 
populations. Soc Indic Res. 2015;120(3):835–57.

 26. Xiang M, Zhao W, Chen J. A comparison of different reconstruction 
modes and adaptive evaluation systems for community recovery follow-
ing the Wenchuan earthquake. Sustainability. 2018;10(11):4115.

 27. Cohen J. Some statistical issues in psychological research. In: Wolman BB, 
editor. Handbook of clinical psychology. New York: McGraw-Hill; 1965.

 28. McNeish DM, Stapleton LM. The effect of small sample size on two-
level model estimates: a review and illustration. Educ Psychol Rev. 
2016;28(2):295–314.

 29. Pavot W, Diener E. The affective and cognitive context of self-reported 
measures of subjective well-being. Soc Indic Res. 1993;28(1):1–20.

 30. Liang Y, Zhu D. Subjective well-being of Chinese landless peasants in 
relatively developed regions: measurement using PANAS and SWLS. Soc 
Indic Res. 2015;123(3):817–35.

 31. Bai X, Wu C, Zheng R, Ren X. The psychometric evaluation of the Satisfac-
tion with Life Scale using a nationally representative sample of China. J 
Happiness Stud. 2011;12(2):183–97.

 32. Bian Y, Li Y. Social network capital of the Chinese urban families. Tsinghua 
Sociol Review. 2000;2:1–18.

 33. Luo J, Shuai M, Yang K. A sociological analysis of the “strong central, weak 
local” pattern of trust in government: based on three stage tracking data 
after the Wenchuan earthquake. Soc Sci China. 2018;39(3):5–25.

 34. Gui Y, Ronggui H. Measuring community social capital: an empirical 
study. Sociological Studies. 2008;3:122–42.

 35. Potthoff RF, Roy SN. A generalized multivariate analysis of variance 
model useful especially for growth curve problems. Biometrika. 
1964;51(3–4):313–26.

 36. Singer JD, Willett JB. Applied longitudinal data analysis: modeling change 
and event occurrence. New York: Oxford University Press; 2003.

http://www.stats.gov.cn/tjsj/tjgb/ndtjgb/qgndtjgb/200902/t20090226_30023.html
http://www.stats.gov.cn/tjsj/tjgb/ndtjgb/qgndtjgb/200902/t20090226_30023.html


Page 12 of 12Wang and Li  Health Qual Life Outcomes          (2020) 18:350 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 37. Nguyen TA, Tran QA. Social capital in rural areas of Vietnam and its impact 
on households’ life satisfaction. J Econ Dev. 2015;17(3):60–88.

 38. Hoogerbrugge MM, Burger MJ. Neighborhood-based social capital and 
life satisfaction: the case of Rotterdam, the Netherlands. Urban Geogr. 
2018;39(10):1484–509.

 39. Zhao Y. Social capital and post-disaster recovery: a sociological study of 
natural disaster. Sociol Stud. 2007;5:164–87.

 40. Wei J, Han Y. Pre-disaster social capital and disaster recovery in Wenchuan 
earthquake-stricken rural communities. Sustainability. 2018;10(6):2046.

 41. Tatsuki S. Long-term life recovery processes among survivors of the 1995 
Kobe earthquake: 1999, 2001, 2003, and 2005 life recovery social survey 
results. J Disaster Res. 2007;2(6):484–501.

 42. Han Z, Hu X, Nigg J. How does disaster relief works affect the trust in local 
government? A study of the Wenchuan earthquake. Risk Hazards Crisis 
Public Policy. 2011;2(4):1–20.

 43. Li Z, Tan X. Revitalization of trust in local government after Wenchuan 
earthquake: constraints and strategies. Sustainability. 2018;10(11):4030.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Social capital, policy fairness, and subjective life satisfaction of earthquake survivors in Wenchuan, China: a longitudinal study based on post-earthquake survey data
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Data
	Measurements and variables
	Dependent variable
	Independent variable
	Control variables

	Statistical analysis

	Results
	Descriptive statistics
	Social capital, policy fairness, and life satisfaction after disaster

	Discussion
	Conclusion
	Acknowledgments
	References


