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Abstract This study analyse how subjective well-being (SWB) in a Chinese population
varies with subjective health status, age, sex, region and socio-economic characteristics. In
the Household Health Survey 2010, face-to-face interviews were carried out in urban and
rural counties in eastern, middle and western areas of China (n = 8,000, aged
15-102 years). To measure subjective health status, a global self-rated health question, the
EQ-5D descriptive system, and a visual analogue scale of health status was included. To
measure SWB, a validated Chinese version of a question on self-reported happiness,
adopted from the World Values Survey, was included. SWB increased with socio-eco-
nomic status (income and education), and was lower among unemployed individuals and
divorced individuals. SWB also increased strongly with subjective health status. When
health status was divided into different dimensions using the EQ-5D, the anxiety/depres-
sion dimension was the most important dimension for SWB. The reported SWB was also
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higher in rural counties than in urban counties in the same area, after controlling for socio-
economic characteristics and subjective health status.

Keywords China - EQ-5D - General population - Health status - Socio-economic
characteristics - Subjective well-being

Abbreviations

HHS Household health survey
OLS  Ordinary least square
SRH  Self-rated health

SWB  Subjective well-being
VIF Variance inflation factor

1 Background

Subjective well-being (SWB) refers to people’s self-reported or experienced well-being
(Kahneman and Krueger 2006; Stiglitz et al. 2009). A widely adopted definition of SWB is
given by Diener, who defines SWB as ‘people’s evaluations of their life as a whole or of its
various domains, e.g., health, work, family, income’ or ‘people’s actual feelings, both
positive feelings such as happiness, pleasure or negative feelings such as pain, worry and
anger’ (Diener 1984; Diener et al. 1999).

Most studies on SWB have been performed in Western countries (Camfield and Ske-
vington 2008; Conceicido and Bandura 2008; Diener et al. 1999, 1999; Dolan et al. 2008;
Frey 2002); however, there is an increasing interest in studying SWB in China as well
(Chen and Davey 2008a; Shu and Zhu 2008). In China, most studies have been conducted
in urban areas (Appleton and Song 2008; Chen and Davey 2008b, 2008b; Jiang et al. 2012;
Monk-Turner and Turner 2011), with only a few available for rural areas (Davey et al.
2007; Knight et al. 2009; Knight and Gunatilaka 2010a). Findings from studies of SWB in
China (Appleton and Song 2008; Bockerman et al. 2011; Jiang et al. 2012; Knight and
Gunatilaka 2010a; Monk-Turner and Turner 2011; Shu and Zhu 2008) are similar to
findings from Western countries (Conceicao and Bandura 2008; Diener 1984; Diener et al.
1999; Dolan et al. 2008). There is typically a U-shaped relationship between age and SWB,
indicating lowest SWB among the middle-aged group. Women tend to have better SWB
then men. Education and health status are positively associated with SWB, but being
divorced or unemployed are negatively associated with SWB.

Studies in Western countries have found that the relationship between income and SWB is
complex. In cross-section data there is typically a positive association between income and
SWB (Camfield and Skevington 2008; Diener and Suh 1997; Layard et al. 2008). But,
although income has increased over time SWB has typically not increased over time
(Blanchflower and Oswald 2004; Easterlin 1995, 2001; Ferrer-i-Carbonell 2005). These
findings have been confirmed in China as well: a positive association between income and
SWB has been found for individuals in both urban and rural areas (Knight et al. 2009; Knight
and Gunatilaka 2010a), but SWB has not increased over time even though income has
increased over the past 30 years (Brockmann et al. 2008). A proposed explanation for this is
that relative income might play a more important role for SWB than absolute income (Ferrer-
i-Carbonell 2005; Ferrer-i-Carbonell and Frijters 2004; Luttmer 2005). This may also pos-
sibly explain why little difference in SWB was found between urban and rural areas in China,
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as rural residents might compare their income to the local community, even though there is a
large income gap between the urban and rural areas (Knight and Gunatilaka 2010a).

SWB can be measured either by single-item instruments or multi-component instru-
ments. The latter are still under development, and there is no common agreement regarding
which components should be taken into consideration (Australian Centre on Quality of
Life, Deakin University 2013; Gallup-Healthways 2013; OECD 2013; Stiglitz et al. 2009).

Primarily three types of single-item instruments have been used to investigate SWB
(Dolan et al. 2008; Kahneman and Krueger 2006; Oishi 2010): a general life-satisfaction
item, e.g., ‘All things considered, how satisfied are you with your life as a whole these
days?’ (Cheung and Leung 2004); Cantril’s Ladder item, ‘Where on the ladder would you
say you personally stand at the present time?’ (Graham et al. 2011); and a happiness item,
e.g., ‘Taking all things together, would you say you are very happy, quite happy, not very
happy, or not at all happy?’ (World Values Survey 2014).

However, the terms SWB, life satisfaction and happiness are often used interchangeably
(Camfield and Skevington 2008; Conceicao and Bandura 2008; Knight and Gunatilaka
2010a). In the present study, a question on self-reported happiness, adopted from the world
values survey (WVS) (World Values Survey 2014), is used to measure SWB. The WVS is a
worldwide investigation of socio-cultural and political change that uses a national repre-
sentative sample of 1,000 individuals aged 18 years and above in each country (World
Values Survey 2014). In China, WVS studies have been conducted in five waves since 1990.

Although studies have investigated the association between health and SWB (Binder
and Coad 2010; Conceicao and Bandura 2008; Diener and Chan 2011; Dolan et al. 2008),
relatively little is known about the association between different dimensions of health and
SWB. Existing studies suggest that the mental health dimension is more strongly associ-
ated with SWB than the physical health dimension (Dolan and Metcalfe 2012; Graham
et al. 2011; Mukuria and Brazier 2013). In China, a positive association between health and
SWB has been found as well (Appleton and Song 2008; Chyi and Mao 2011; Knight et al.
2009; Monk-Turner and Turner 2011). However, to the best of our knowledge, no study
has investigated the relation between different dimensions of health and SWB in China.
This study intends to bridge this knowledge gap by investigating this relation.

Different dimensions of health can be assessed using a generic health-related quality of
life (HRQoL) measure. EQ-5D is such an instrument: it asks respondents to report their
health status on five dimensions (mobility, self-care, usual activities, pain/discomfort and
anxiety/depression) (Rabin and Charro 2001). The Chinese Household Health Survey
(HHS) 2010 included the question on happiness and the EQ-5D descriptive system, a
visual analogue scale (VAS) of health status, and a global self-rated health (SRH) question.

2 Aim

The aim of the study was to analyse how SWB in a Chinese population varies with
subjective health status (SRH, EQ-5D dimensions, and VAS), age, sex, region and socio-
economic characteristics.

3 Materials and Methods

Data were derived from the HHS 2010 (n = 8,000, aged 15-102 years). The HHS 2010
used the same protocol as the National Health Services Survey 2008 (NHSS 2008); details
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regarding the NHSS questionnaire, sample frame and interview procedure have been
presented elsewhere (Sun et al. 2011a, 2011b). The HHS 2010 questionnaire was based on
a subset of questions from NHSS 2008, plus an additional question on happiness.

From the counties sampled in NHSS 2008, the HHS 2010 selected two urban counties
and three rural counties. In each county, 600 households were randomly selected, and all
family members in a sampled household were interviewed individually.

Ethical permission has been granted by the Regional Ethics Committee, Stockholm,
Sweden, for analyses of the study (Dnr: 2011/581-31/5).

3.1 Exclusion Criteria

In total, 9,677 respondents were included in the HHS 2010. Of these, those who were aged
below 15 years were excluded (about 14 % of respondents), since EQ-5D questions should
only be administered to respondents aged 15 years and above. Respondents who did not
answer the questions by themselves were excluded (3 %). Respondents who did not answer
the happiness question (n = 4), had missing answers on at least one of the EQ-5D
dimensions (n = 7), had missing on SRH (n = 5), marital status (n = 14), occupational
status (n = 2) or income (n = 7) were also excluded. After applying theses exclusion
criteria, 8,000 respondents were included in the present study.

3.2 Measure of SWB

A validated Chinese version of a question on self-reported happiness, adopted from the
WVS (World Values Survey 2014), was used to measure SWB. The question was framed
as ‘Taking all things together, would you say you are...” The four response options were:
very happy, rather happy, not very happy or not at all happy.

3.3 Measure of Region

China is divided into three areas: eastern, middle and western areas (United Nations
Development Programme 2005), previous studies showed that there is a gradient in socio-
economic status and health status in China across these areas (Sun et al. 2011b; United
Nations Development Programme 2005). In order to provide an overall picture regarding
SWB in China, provinces from these different areas were selected. Three provinces were
selected, from eastern, middle and western areas, respectively. These are Jiangsu Province
in the eastern area, Henan Province in the middle area, and Gansu Province in the western
area. The selected provinces represent the middle economic development level in each
area, respectively. One urban county and one rural county were selected from Jiangsu
Province and Henan Province, respectively, one rural county was selected from Gansu
Province. The selected counties represent the middle economic development level in each
province, urban and rural respectively.

3.4 Measures of Socio-economic Characteristics
Socio-economic characteristics were self reported, using the same questions as in the NHSS
2008. Marital status was classified into single, married, divorced and widowed. The highest

accomplished educational level was classified into below primary school, primary school,
junior middle school, senior middle school and college and above. Occupational status was
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categorised into employed, unemployed, student and retired. Individual’s annual income was
assessed by dividing household annual income by the numbers of persons living in the
household within the last half-year, regardless of age and occupational status. Respondents
were then ranked from lowest to highest by their annual income and divided into five groups of
equal size: the lowest income group had an income below 2,334 RMB, the second group from
2,334 t0 4,166 RMB, the third group from 4,167 to 7,999 RMB, the fourth group from 8,000 to
11,999 RMB and the fifth and highest income group 12,000 RMB and above.

3.5 Measures of Subjective Health Status

The global SRH question used was—‘How is your health today? Very good, good, fair, bad
or very bad?” The EQ-5D descriptive system was used, which classifies respondents’ health
status into five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/
depression), with three severity levels (no problems, some problems and severe problems),
which in total defines 243 health states (Rabin 2001). The VAS consisted of a horizontal
11 cm line where every 10th was marked and labelled 0, 10, 20, ..., 100, with anchor points
of 0 (worst health state) and 100 (best health state). The question was framed: ‘On the scale
please point out which point best represents your own health state today.” The scale was
harmonised to fit in the questionnaire and hence differs from the EQ VAS.

3.6 Statistical Analyses

All statistical analyses were performed in SAS 9.2, and a 5 % significance level was used. To
get a cardinal measure of SWB we converted the SWB categories as follows: 4—very happy,
3—happy, 2—not very happy and 1—not at all happy. Age was divided into 10-year age
groups except for the oldest group that was 75-102 years. Calculations of mean SWB were
stratified by age and sex. Both ordinary least squares (OLS) regression and ordered logit
regression were used to estimate how SWB varied with age, sex, region, marital status,
educational level, occupational status, income group, SRH, EQ-5D dimensions and VAS
score (we present the OLS results in the main text, and the ordered logit results are included
in the “Appendix”). For the OLS models, dummy variables were created for age groups,
region, marital status, educational level, occupational status, income group, SRH, and EQ-5D
dimensions. VAS was entered as a continuous variable. As the independent variables are
correlated there is a potential problem of multi-collinearity. For the OLS models, the vari-
ance inflation factor (VIF) was therefore calculated, and a VIF value larger than 10 in
absolute terms was considered an indication of severe multi-collinearity problems (Kutner
et al. 2003). However, none of the models had a VIF value larger than 10 in absolute terms.
Hence all the independent variables were kept in the models. Due to small number of
respondents reporting being not at all happy (n = 39), the categories not very happy and not
at all happy were merged together for ordered logit models, defined as not happy.

4 Results
4.1 Characteristics of Respondents

Characteristics of respondents are presented in Table 1. About 20 % of the respondents
reported being very happy, and 71 % reported being rather happy.
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Table 1 Characteristics of the
respondents

@ Springer

HHS 2010 (n = 8,000)

% n
Subjective well-being
Very happy 20.0 1,605
Rather happy 71.2 5,694
Not very happy 8.3 662
Not at all happy 0.5 39
Subjective well-being (mean + SD) 3.11 0.54
Sex
Men 48.3 3,863
Women 51.7 4,137
Age group (years)
15-24 13.6 1,087
25-34 11.9 954
35-44 223 1,781
45-54 18.6 1,487
55-64 17.4 1,394
65-74 11.0 880
75-102 5.2 417
Region
Eastern/urban 20.4 1,633
Eastern/rural 30.1 2,404
Middle/urban 7.9 634
Middle/rural 20.3 1,624
Western/rural 21.3 1,705
Socio-economic characteristics
Marital status
Single 12.9 1,034
Married 79.0 6,317
Divorced 0.7 59
Widowed 7.4 590
Educational level
Below primary school 22.8 1,826
Primary school 23.9 1,911
Junior middle school 325 2,599
Senior middle school 13.8 1,102
College and above 7.0 562
Occupational status
Employed 74.1 5,927
Retired 13.8 1,106
Student 5.1 405
Unemployed 7.0 562
Income groups
First group (low) 18.1 1,453
Second group 19.0 1,516
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Table 1 continued HHS 2010 (n = 8.000)

% n
Third group 21.9 1,754
Fourth group 20.2 1,614
Fifth group (high) 20.8 1,663
Subjective health status
Self-rated health
Very good 19.5 1,563
Good 54.0 4,318
Fair 23.3 1,865
Bad 3.0 239
Very bad 0.2 15
EQ-5D dimension
Mobility
Moderate problems 4.8 381
Severe problems 0.4 30
Self-care
Moderate problems 24 195
Severe problems 0.4 33
Usual activities
Moderate problems 43 344
Severe problems 0.9 68
Pain/discomfort
Moderate problems 10.3 820
Severe problems 0.4 33
Anxiety/depression
Moderate problems 8.3 660
Severe problems 0.5 39
VAS (mean + SD) 80.39 14.32

4.2 SWB by Age and Sex

Variation in SWB was analysed by age and sex (Table 3). Without any controls for region
or socio-economic characteristics, SWB decreased with age and was significantly lower for
women than for men. With controls for region and socio-economic characteristics SWB
decreased with age until the 55-64 year age group and was then constant, and there was no
significant difference between men and women. The difference in mean SWB between the
youngest and the oldest age groups was 0.33 without controls for region and socio-eco-
nomic characteristics and 0.24 with controls for region and socio-economic characteristics;
corresponding to about half a standard deviation in SWB.

4.3 SWB by Region

Mean SWB by region is presented in Table 2, stratified by age group and sex. Mean SWB
was highest in the eastern rural county and lowest in the western rural county. Within the
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eastern area, SWB was higher in rural county than in urban county whereas within the
middle area the SWB was similar in rural and urban counties. This can also be seen in the
regressions in Table 3 with controls for age and sex. When controls for socio-economic
characteristics were added, the SWB was significantly higher in rural than urban counties
for both the eastern area and the middle area (but the lowest SWB was still observed in the
western rural county).

4.4 SWB by Socio-economic Characteristics

Mean SWB by socio-economic characteristics is presented in Table 2, stratified by age
group and sex. Those who were divorced or widowed had a lower mean compared to
married or single respondents. Mean SWB increased with higher educational levels and
income groups. Those who were unemployed had the lowest SWB.

In Table 4, variation in SWB was analysed by marital status, educational level, occu-
pational status and income group, controlling for age, sex and region. For marital status
SWB was lowest for divorced individuals. For occupational status SWB was lowest for
unemployed individuals and highest for students. SWB increased with both education and
income. These patterns were robust to controlling for all these variables simultaneously,
although the sizes of the coefficients decreased somewhat. The difference in mean SWB
between the highest and the lowest income groups was (.25 without controls for region and
socio-economic characteristics and 0.21 with controls for region and socio-economic
characteristics.

4.5 SWB by Subjective Health Status

Mean SWB by subjective health status (SRH and EQ-5D dimensions) is presented in
Table 5, stratified by age and sex. Mean SWB increased with increasing SRH. For the five
EQ-5D dimensions, mean SWB typically also decreased with more problems in a
dimension.

Table 6 shows the regression analyses of variation in SWB by SRH, EQ-5D dimensions
and VAS score. The regression models were estimated both with and without controlling
for region and socio-economic characteristics. SWB increased for each category of SRH,
with a difference in SWB between very good and very bad SRH of 1.68 (without controls
for region and socio-economic characteristics) and 1.58 (with controls for region and
socio-economic characteristics). These differences are substantial and equal to about three
standard deviations in SWB. SWB also increased significantly with the VAS measure of
health status. The coefficient on VAS implies a difference in SWB between best health
state (100 on the VAS) and worst health state (0 on the VAS) of 1.65 (without controls for
region and socio-economic characteristics) and 1.41 (with controls for region and socio-
economic characteristics).

For the EQ-5D most of the coefficients for moderate and severe problems within each
dimension had a negative sign, consistent with a lower SWB for individuals with
moderate or severe problems compared to individuals with no problems. However, the
results were only fully consistent for the mobility dimension and the anxiety/depression
dimension; implying a larger negative coefficient for severe problems than for moderate
problems. The coefficients were largest for the anxiety/depression dimension with a
difference in SWB of 0.50 between no problems and moderate problems and a difference
in SWB of 1.10 between no problems and severe problems (with controls for region and

@ Springer
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socio-economic characteristics; without these controls the coefficients were somewhat
larger).

From Table 6 we can also see that controlling for subjective health status is
important for the variation in SWB with age. After controlling for SRH, region and
socio-economic characteristics, SWB was relatively constant with age, and only one
age coefficient was significant (35-44 years with a negative coefficient). The pattern
was similar when VAS was used as the health measure, with only two significant age
coefficients (35—44 and 55-64 years with negative coefficients). When EQ-5D was used
as the health measure SWB decreased with age until the 35-44 year age group and was
then about constant with age. Especially when we controlled for SRH or VAS there
was even a tendency for a U-shaped pattern with respect to age, with lower SWB in the
middle-aged age groups. A U-shaped age pattern is the most typical result in previous
studies (Appleton and Song 2008; Conceicdo and Bandura 2008; Diener et al. 1999;
Dolan et al. 2008; Jiang et al. 2012; Knight et al. 2009; Monk-Turner and Turner
2011).

After controlling for subjective health status (and region and socio-economic char-
acteristics), divorced individuals still had the lowest SWB among the marital status
categories (Table 6). But SWB was no longer significantly lower for unemployed indi-
viduals compared to employed individuals, with a control for SRH or VAS (with a
control for EQ-5D the coefficient for unemployed was still significant). Lower subjective
health status thus seems to be an important factor for the lower SWB of unemployed
individuals. Students still had a higher SWB than employed individuals after controlling
for subjective health status. SWB increased with both education and income even after
controlling for subjective health status, although the size of the coefficients decreased.
The difference in SWB between the highest and the lowest income category was now
between 0.15 and 0.19, depending on which of the three health measures were controlled
for.

4.6 Ordered Logit Models

Tables 7, 8 and 9 of Appendices show results from the ordered logit models; the sign and
significance of the coefficients are similar to that for the OLS models, with only a few
exceptions'. This is in line with previous studies using both OLS and ordered logit or
ordered probit models (Ferrer-i-Carbonell and Frijters 2004; Graham et al. 2011; Knight
and Gunatilaka 2010a; Mukuria and Brazier 2013).

5 Discussion

Most of our findings are consistent with previous studies in China: education and income
are positively associated with SWB (Appleton and Song 2008; Chen and Davey 2008a;
Knight et al. 2009; Knight and Gunatilaka 2010a); being divorced or unemployed has a
negative association with SWB (Jiang et al. 2012; Shu and Zhu 2008); health status is

! Table 6 and Table 9 of Appendix, Model 3, coefficients for having severe problems on the mobility and
self-care dimensions (significant in OLS, but not in ordered logit models); Model 4, coefficient for having
severe problems on the mobility dimension (significant in OLS, but not in ordered logit models) and for
having moderate problems on the usual activities dimension (significant in ordered logit models, but not in
OLS).

@ Springer
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positively associated with SWB (Appleton and Song 2008; Chyi and Mao 2011; Knight
et al. 2009; Monk-Turner and Turner 2011).

In our study, SWB decreased with increasing age when not controlling for other vari-
ables. After controlling for region and socio-economic characteristics SWB decreased with
age until the age group 55-64 years and was then approximately constant. Other studies
have found a U-shaped relationship between age and SWB, with the lowest SWB between
30 to 50 years, depending on the study settings (Appleton and Song 2008; Dolan et al.
2008; Jiang et al. 2012; Knight and Gunatilaka 2010a; Monk-Turner and Turner 2011).
However, after controlling for also subjective health status (SRH or VAS), SWB was
relatively constant with age, with a tendency for a somewhat lower SWB in the middle-
aged age groups and a U-shaped age pattern, which is similar to previous findings in China
(Appleton and Song 2008; Knight et al. 2009; Knight and Gunatilaka 2010a). Contrary to
previous studies in China we found that women had lower SWB than men, but after
controlling for region and socio-economic characteristics this difference was not
significant.

We found that income was consistently positively associated with SWB, and that the
income gradient still existed after controlling for region, other socio-economic char-
acteristics and subjective health status. However, although there is a large income gap
between urban and rural areas (Davey et al. 2007; Knight et al. 2009; Knight and
Gunatilaka 2010a), we found that the SWB was not higher in the urban counties for the
eastern and middle areas. For the eastern area SWB was even higher in the rural than in
the urban county. After controlling for socio-economic characteristics this was the case
also for middle area. After controlling also for subjective health status, the SWB was
still higher in the eastern and middle rural counties. There are several possible
explanations for this. First, family and community support is stronger in rural areas
compared to urban areas, and rural residents feel better about personal safety (Davey
et al. 2007). Second, during the process of rapid economic progress, urban residents
have been influenced more by certain problems: for example, the withdrawal of
institutional support from publicly owned work units, the risk of unemployment and the
increasing gap between different social classes (Appleton and Song 2008; Jiang et al.
2012; Knight and Gunatilaka 2010a). Finally, the perception of relative status—which
is assessed by comparing one’s current situation over time, or with other individuals in
the local community—may be important for current SWB (Dolan et al. 2008; Easterlin
1995; Ferrer-i-Carbonell 2005; Wildman and Jones 2003). In rural areas, due to limited
information and narrow reference groups (people from the same village), residents
might have lower expectations. Meanwhile, income, living and health conditions have
increased over time and there is an expectation for improvement in the future as well;
therefore, rural residents may have a positive perception of their relative status (Davey
et al. 2007; Knight et al. 2009). In contrast to this, urban residents might have more
information and broader reference groups (at a provincial or national level). High
expectations among urban residents and the widening gap in social status in urban areas
may give rise to a sense of relative deprivation, which makes people feel unhappy or
dissatisfied with their lives (Appleton and Song 2008; Knight and Gunatilaka 2010a).

We found a strong positive association between subjective health status and SWB,
an effect that remained after controlling for age, sex, region and socio-economic
characteristics. This is similar to previous studies (Appleton and Song 2008; Davey
et al. 2007; Dolan and Metcalfe 2012; Graham et al. 2011; Jiang et al. 2012; Mukuria
and Brazier 2013). Furthermore, in our study we also investigated the association
between five different dimensions of health and SWB and found the strongest
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association for the anxiety/depression dimension. This finding is in line with previous
studies: when individuals’ current experiences are referred to, the mental health
dimension has a larger impact than the physical health dimension, not only on health
valuation (Burstrom et al. 2013; Dolan 2008; Leidl and Reitmeir 2011), but also on
SWB (Dolan and Metcalfe 2012; Graham et al. 2011; Mukuria and Brazier 2013). One
possible explanation could be that the ability to adapt is different for physical and
mental health dimensions, with the latter being more difficult to adapt to (Dolan and
Kahneman 2008; Mukuria and Brazier 2013).

The definition of SWB remains complex and culture-related (Lu 2006; Oishi 2010). In a
comparison study of perception of SWB between East Asian and Western countries, Lu
and Gilmour have discussed the influence of culture on SWB (Lu 2006). Generally, res-
idents of East Asian countries tend to report better SWB than residents of Western
countries, with similar or higher GNPs, which might be due to culture differences. East
Asian cultures possess a stronger socially orientated SWB: happiness should be based on
the fulfilment of social role obligations (Lu 2006). In contrast, Western cultures possess a
stronger individual-orientated SWB: one should be responsible for one’s own SWB and
actively strive for it (Shu and Zhu 2008). In China, a qualitative study by Lu also revealed
that Chinese people’s perception of happiness is different from that of people from
Western cultures (Lu 2001). For example, Chinese culture emphasizes the importance of
keeping low desires and being sincerely grateful for life; in it, the relationship between
happiness and unhappiness is seen as a ‘never-ending cyclic process’ that enables people to
more easily accept the current situation.

Both life satisfaction and happiness questions can be used to measure SWB; however,
they might represent different aspects of SWB. It would be interesting to investigate further
the relation between these two types of questions in China. We used the happiness question
from the WVS, which contains four categories. Other happiness questions use three (Yang
2008) or five categories (Knight and Gunatilaka 2010a), or ask about duration of feeling
happy (Monk-Turner and Turner 2011). Differences in the design of the SWB question
might influence the results and add difficulties in comparison with other studies. Previous
studies regarding SWB are mainly quantitative (Conceicdo and Bandura 2008; Dolan et al.
2008). However, qualitative studies are needed for further understanding and interpretation
(White et al. 2012). Furthermore, as SWB is a culture-related concept (Lu 2006; Oishi
2010), qualitative studies amongst different population groups would facilitate the
understanding of how well the existing measures truly capture the concept of well-being.
There are also limitations with respect to defining socio-economic status, interviewer bias
and ceiling effects of the EQ-5D instrument which have been discussed elsewhere (Sun
et al. 2011a, 2011b).

Inner-immigrants in China refer to persons who have family registration (Hukou) in
rural areas but who live in urban areas. This group is characterised by having a low level of
education, poor economic conditions and a low standard of living. We were unable to
include this group in the present study. However, some studies have investigated SWB
among inner-immigrants in China (Akay et al. 2012; Jiang et al. 2012; Knight and Gu-
natilaka 2010b; Nielsen et al. 2009). These studies have found that SWB among the inner-
immigrants was not only worse than that among other urban residents but also worse than
that among rural residents. This could reflect their low income in comparison to other
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urban residents (Akay et al. 2012; Jiang et al. 2012) and a broader reference group
compared to rural residents (Akay et al. 2012; Knight and Gunatilaka 2010a).

This study has contributed to our knowledge about SWB in China and the relation
between SWB and different dimensions of health. In line with other studies, we found that
SWB varies with socio-economic characteristics in the expected way, that is, respondents
with higher educational and income level had better SWB, respondents being divorced or
unemployed had worse SWB. SWB varies strongly with subjective health status (self-rated
health, EQ-5D dimensions and VAS). Of the dimension of health, the anxiety/depression
dimension was the most important for SWB. The reported SWB was also higher in the
rural county than in the urban county in the same areas, after controlling for socio-
economic characteristics and subjective health status, which may be due to different
expectations and different comparisons in rural and urban areas. Further studies using a
qualitative approach, could shed light on how the concept of SWB is understood in dif-
ferent population groups.

Acknowledgments We acknowledge financial support from The Swedish Research Council (Swedish
Research Links Programme 348-2009-6538), Karolinska Institutet’s Research Foundation Grants and the
National Natural Science Foundation of China (Project 70873064). We are grateful for the valuable com-
ments and suggestions received on earlier versions of this paper from the Equity and Health Policy Research
Group at Department of Public Health Sciences, Karolinska Institutet.

Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original author(s) and the
source are credited.

Appendix

See Tables 7, 8 and 9.
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