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This longitudinal study of mortality among the elderly (65 and over) in China used a large representative

sample to examine the association between mortality and three different socio-economic status (SES)

indicators—education, economic independence, and household income per head. The results, while varying

depending on the measures used, show that there is strong evidence of a negative association between SES

and overall mortality. A cause-specific analysis shows that SES is more strongly related to the reduction of

mortality from more preventable causes, such as circulatory disease and respiratory disease, than from less

preventable causes such as cancer. We also investigated the effects of three sets of factors that may mediate

the observed SES-mortality relationship: support networks, health-related behaviours, and access to health

care. The results show that for both overall and cause-specific mortality, access to health care is the most

important of the three.
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1. Introduction

As a result of declines in both fertility and
mortality, populations are ageing in many coun-
tries. The phenomenon is especially marked in
China, where the government has maintained a
policy of strict control over fertility since the
1970s, following its success in reducing mortality
after the founding of the People’s Republic of
China in 1949 (Peng 2011). It is estimated that in
2010 the number of Chinese aged 65 or over had
reached 119 million (National Bureau of Statistics
of China 2012), a figure expected to grow to 430
million by 2050 (United Nations, Department of
Economic and Social Affairs, Population Division
2011). This is a huge number for a section of the
population that is particularly vulnerable to health
problems, and more likely to require emotional,
physical, or financial support than other sections.
Since good health among the elderly not only
enhances their own quality of life, but also means
they are less likely to burden their families or
society in general, it is important to improve our
understanding of the social factors that affect their
health. This was the purpose of the study reported
here, which examined the effect of socio-economic
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status (SES) on mortality among the elderly in
contemporary China.

There is a long-standing literature showing that
mortality varies strongly across socio-economic
strata. In 1840, Villermé was the first to observe an
inverse relationship between SES and mortality in
his study of lifespan variation by occupational class
in the French city of Mulhouse in the period 1823-
34. Since then a huge number of studies have been
reported, incorporating a broader range of SES
measures and examining the mortality-SES associ-
ation in a wider variety of social settings. The bulk
of this literature reports the existence of a socio-
economic gradient in mortality (for reviews, see
Antonovsky 1967; Haan et al. 1989; Feinstein 1993;
Adler et al. 1994; Anderson and Armstead 1995;
Williams and Collins 1995; Adler and Ostrove 1999;
Adler and Rehkopf 2008). The persistent association
between SES and mortality over time and across
space, albeit manifested in different forms in differ-
ent places, indicates that SES is a ‘fundamental
cause’ of mortality (Link and Phelan 1995; Phelan
and Link 2005).

Existing studies have been based primarily on
data from the USA and other Western countries. It
is not realistic to assume that findings elsewhere
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apply also to the elderly in China, given the
country’s distinctive social, economic, and political
characteristics, for three reasons. Firstly, the elderly
in China are not well educated; they have an
illiteracy rate of about 50 per cent (National Bureau
of Statistics of China 2007). Secondly, Chinese
society is generally stratified by strong, state-spon-
sored, structural forces, such as the household
registration system (hukou) (Wu and Treiman
2004, 2007) and the organization of the population
into ‘work units’ (danwei) (Walder 1992; Xie and
Wu 2008). Thirdly, although China is currently
undergoing a transition towards a more market-
oriented economic system, the elderly members of
Chinese society still rely heavily on their families for
support. If an elderly person experiences periods of
difficulty, such as severe ill health, his or her family
members, including members of the extended family
and wider kinship network, are expected to help by
contributing both money and services.

Our research used data from the 2005 and 2008
waves of the Chinese Longitudinal Healthy Longev-
ity Survey to examine the ways in which SES is
related to mortality among the elderly in China. In
particular, we wished to examine the mechanisms
through which socio-economic factors affect mortal-
ity, and how these mechanisms are shaped by the
wider socio-political system in China. Socio-eco-
nomic differentials in mortality are important, not
only to those adversely affected by them, but also to
policymakers intent on reducing social inequality
and improving the health of a population.

In this paper we first review theories about and
evidence on the relationship between SES and
mortality and set out the conceptual framework
underpinning our research. We then report the
results of our study of the role SES plays in
determining differentials in mortality among older
people. Finally, in our concluding section we discuss
some of the implications, and limitations, of our
results.

2. Theory and evidence
2.1. Socio-economic differentials in mortality

Because a person’s SES shapes his or her exposure
to multiple health risks, it is a fundamental cause of
mortality. It is also linked to the individual’s ability
to access a wide variety of resources, such as money,
power, prestige, knowledge, and participation in a
social network which will, in turn, affect whether he
or she is likely to enjoy good health and a long life.

The impact of the available resources will vary over
time and in different social conditions (Link and
Phelan 1995; Phelan et al. 2010) and can be
manifested in a number of ways. Individuals belong-
ing to higher socio-economic strata generally have
better access to health care, especially preventative
medical care (Blendon et al. 1989). Higher-SES
individuals are not only able to afford better quality
care, they are also better able to understand and
follow any instructions given by their health care
providers (Lutfey and Freese 2005). They are also
almost always the first to take advantage of techno-
logical advances that improve health (Link et al.
1998; Glied and Lleras-Muney 2008; Chang and
Lauderdale 2009). SES is also positively associated
with better material living conditions, such that the
well-to-do are more likely to enjoy safe water, good
sanitation, adequate nutrition and sufficient clothing,
and to live in well-built housing situated in a safe
neighbourhood in a non-toxic environment (Ander-
son and Armstead 1995; Evans and Katrowitz 2002;
Rosenbaum 2008). Note, however, that as lower-
SES groups grow more prosperous and the impact of
infectious diseases on mortality continues to decline,
the importance of material conditions to the link
between SES and mortality will diminish, particu-
larly in developed countries.

Research on the mechanisms responsible for the
link between SES and mortality highlights the
important role played by psycho-social factors (Wil-
liams 1990; Mirowsky and Ross 1998), including the
following: the individual’s perception of mastery and
control over events and situations; stress within a
family, or within a particular residential or occupa-
tional environment; whether or not the individual
feels socially integrated and has a support network
in place; and the individual’s health-related beha-
viours. The last two factors have received the most
attention in previous research. Support networks,
such as those provided by marriage, family, friend-
ship, and community ties, can benefit the health and
longevity of individuals by providing both emotional
and practical support. They can encourage healthy
behaviours, discourage unhealthy ones, and provide
sources of health-related information (Smith and
Christakis 2008; Rogers et al. 2013). By helping to
maintain, or even improve, the quality of a person’s
social networks, higher levels of SES can provide
more social support, either through more stable
social ties or greater organizational involvement
(e.g., club membership), thus ensuring better living
conditions (Bishop 1980; Berkman and Glass 2000;
Xie et al. 2003). In higher-SES groups, for example,
spouses tend to be more emotionally supportive of
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each other than in lower-SES groups, even when the
negative association between SES and divorce is
taken into account (Dohrenwend and Dohrenwend
1970). Moreover, the socio-economically advantaged
live healthier lifestyles than the socio-economically
disadvantaged: they are more likely to refrain from
smoking, to drink alcohol in moderation, if at all, to
exercise more frequently, and to maintain a
‘healthy’ weight (Cutler and Lleras-Muney 2010;
Lantz et al. 2010; Pampel et al. 2010).

Despite the extensive literature documenting the
association between SES and mortality in developed
countries (Kitagawa and Hauser 1973; Feldman et al.
1989; Menchik 1993; Bassuk et al. 2002), the causal
mechanisms which explain differences in cause-
specific mortality by SES have yet to be identified.
A notable exception is a very recent study by Rogers
et al. (2013), which evaluates numerous explanations
of the association between education and mortality
among US adults aged 25 and above. Using the
Third National Health and Nutritional Examination
Survey (1988-94) Linked Mortality File, they found
that the educational gradients in all-cause and cause-
specific adult mortality in the USA were to a large
extent explained by family income and health-
related behaviour, and only weakly explained by
the strength of social support networks or by
physiological indicators such as the presence of
‘inflammation’.

To our knowledge, only three studies have
directly examined whether and, if so, how, socio-
economic factors are associated with differentials in
mortality among the elderly in China. In an analysis
of people aged 60 and over in Wuhan, China from
1991 to 1994, Liang et al. (2000) found that the
higher an individual’s SES—as measured by their
years of schooling, the ‘luxury’ household items (e.g.,
telephone and motorcycle) they possessed, and
whether they lived in an urban area—the lower their
risk of mortality. More recently, Zhu and Xie (2007)
used pooled data from the 1998, 2000, and 2002
waves of the Chinese Longitudinal Healthy Longev-
ity Survey to investigate the effect of SES on the
oldest-old (80 years and older) population in China.
The study found that education and urban residence
were associated with significantly lower mortality
among China’s oldest-old. Finally, using data from
the 2002 and 2005 waves of the Chinese Longitud-
inal Healthy Longevity Survey, Wen and Gu (2011)
explored the effects of socio-economic conditions on
mortality and found that, in China, economic inde-
pendence was significantly associated with mortality
among those aged 65 and over. These studies also
investigated whether the association between SES
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and mortality was mediated by a number of vari-
ables commonly examined in Western countries,
including stress (Liang et al. 2000), social relations
(Liang et al. 2000; Wen and Gu 2011), and health
practices (Wen and Gu 2011). These three studies
shed little new light on whether the SES gradient in
mortality in China, and the factors associated with it,
exhibit any unique patterns which were different
from those observed in Western societies.

The aim of the study reported in this paper was to
fill that gap in our knowledge by examining what is
distinctive about the association between SES and
mortality in contemporary China. We argue that the
specific ways in which the SES-mortality relation-
ship manifests itself will depend on the particular
social and material circumstances in which the
association is examined. In developed countries, all
members of the general population usually have
adequate access to health care thanks to government
programmes or private insurance (Cockerham
2010). As a result, access to medical care is not the
most important determinant of an individual’s
health in these countries; instead, individual-level
behaviours play a more important role in the
association between SES and mortality (Link and
Phelan 1995). This helps to explain why previous
discussions of the mechanisms underlying the link
between SES and mortality in developed countries
have rarely paid attention to the question of access
to health care. In contrast, health-related behaviours
do not seem to act as an important intermediate
causal mechanism in the association between SES
and health status in China (Beydoun and Popkin
2005). Given the country’s recent rapid economic
growth, the association between SES and health
behaviours is often in the opposite direction from
that commonly observed in developed countries
such as the USA. Until recently, higher-SES groups
in China were more likely than lower-SES groups to
have unhealthy diets (containing large amounts of
fat and sugar), to be obese, to smoke and drink
more alcohol, and to be more sedentary (Du et al.
2004; Kim et al. 2004). In the last few years,
however, the higher-SES groups have been gradu-
ally adopting lifestyle changes which favour better
health.

One would expect access to medical care, rather
than lifestyle differences, to be an important medi-
ator of the SES-health association in China, since
those higher in the social hierarchy are able to gain
access to much better health care. In the early 1980s,
the Chinese government implemented a series of
market-oriented reforms in the country’s health care
system. These included a reduction in government
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subsidies for health care, the demise of the Co-
operative Medical System as the agricultural com-
munes were dismantled, and the opening up of a
market in expensive new drugs and technologies
(Blumenthal and Hsiao 2005; Eggleston 2010). In
China, medical facilities and professionals tend to be
concentrated in the biggest cities, which exacerbate
the problems of access to, and the affordability of,
health care. From 1978 to 2008, spending per head
on personal health services in China, net of inflation,
grew at an annual rate of 7.76 per cent per annum,
which was faster than the growth rate of income per
head (Blumenthal and Hsiao 2005; Center for
Health Statistics and Information, Ministry of
Health of the People’s Republic of China 2009;
National Bureau of Statistics of China 2010). The
2008 National Health Service Survey yielded a
number of findings that show how the cost of
medical care affected its use: 9 per cent of respon-
dents who reported being unhealthy in the previous
2 weeks had forgone health care because of its cost;
among those who should have been hospitalized in
the previous 12 months, 18 per cent had refused to
be admitted owing to concerns about cost; among
those who had been discharged from hospital in the
previous 12 months, some 20 per cent had requested
a discharge to reduce expenses; and 35 per cent of
poor households reported experiencing poverty as a
result of disease or injury (Center for Health
Statistics and Information, Ministry of Health of
the People’s Republic of China 2009).

2.2. A decomposition of socio-economic
disparities in mortality

Studies of the association between SES and mortal-
ity rarely compare and evaluate the causal mechan-
isms that underlie the relationship. To a large extent,
the dearth of such research reflects the difficulty of
decomposing the effects that can be attributed
exclusively to each explanatory factor. In the previ-
ous literature the factors thought to explain the
SES-mortality relationship have typically been
accounted for by comparing the magnitude and
significance of the SES coefficient before and after
the inclusion of the suggested causal factors in a
regression model (e.g., Rogers et al. 2013). When
multiple factors are involved, as in the case of SES,
it has not been possible to attribute to each factor its
unique explanatory power because of the inter-
correlation between the various explanatory factors.

While we too were not able to establish the
explanatory power specific to each explanatory

factor considered, we did succeed in estimating its
maximum and minimum effect, or ‘upper bound’
and ‘lower bound’. This kind of decomposition is
not a new idea (see, e.g., Xie and Shauman 1998),
but our study was the first to apply the strategy to an
explanation of socio-economic differences in
mortality.

In summary, the purpose of our study was to gain
a more comprehensive understanding of socio-eco-
nomic disparities in mortality among the elderly in
China. To achieve this objective, we examined the
risks of dying from ‘all causes’, that is, ‘overall’
mortality, and from specific groups of causes. To the
best of our knowledge, this was the first study to
investigate the SES-mortality association by cause
of death in China. The association has been inves-
tigated in studies elsewhere. In a study using data
from the US National Longitudinal Mortality Study,
Phelan et al. (2004) found that the SES gradient in
mortality from highly preventable diseases was
much greater than that from less preventable dis-
eases. A study by Rogers et al. (2013) demonstrated
that among adults in the USA, both cardiovascular
and respiratory diseases contributed more than
cancer to the disparities in overall mortality by
educational level. This study also found that the
mediating influences of medical care, material con-
ditions, health behaviours, and social relations on
the SES gradient in mortality also varied by cause of
death. We set out to evaluate whether similar
associations existed among the elderly in contem-
porary China.

3. Data, measures, and methods

3.1. Data

The data used in our research were drawn from the
Chinese Longitudinal Healthy Longevity Survey
(CLHLS), conducted by the Center for Healthy
Aging and Family Studies at Peking University and
the Chinese Mainland Information Group. The
CLHLS is a longitudinal survey with five waves.
The first, baseline, survey was conducted in 1998 and
four follow-up surveys were conducted in 2000, 2002,
2005, and 2008. The CLHLS drew a sample of elderly
respondents from 22 of China’s 31 provinces, using a
multistage, stratified sampling strategy. For the first
two waves of the study, the CLHLS focused on the
oldest-old, those aged 80 and over. From 2002
onwards, younger elderly people, aged from 65 to
79, were also included in the sample. (A detailed
description of the data and quality-control procedures
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can be found at http:/centerforaging.duke.edu/chi
nese-longitudinal-healthy-longevity-survey.)

We restricted our analysis of the data to a sample
of elderly persons aged from 65 to 105, and used the
2005 wave of the survey as our baseline population.
The latter restriction was necessary primarily
because the question concerning cause of death did
not remain exactly the same in each of the follow-up
surveys. For those dying between the first and
second waves, the second and third waves, or the
third and fourth waves, the CLHLS collected
information on only their main cause of death; for
those dying between the fourth and fifth waves,
information on their specific causes of death was
collected. Of the 15,355 respondents in the 2005
wave, 7,410 (48.3 per cent) were re-interviewed in
the 2008 wave; 5,027 (32.7 per cent) died before the
2008 follow-up; and 2,918 (19.0 per cent) were lost
to follow-up.

The CLHLS provided an ideal data set for our
study, its main advantage being the rich informa-
tion it contained on individuals. This included
measures of SES, and, if the individual died, the
date of death and the underlying causes. The SES
measures included level of education, degree of
economic independence, and household income per
head. The reliability of the data on cause of death
is a key issue in China because not all deaths occur
in hospital or in an alternative health establish-
ment. We believe that the major causes of death
found in our data set are reasonably reliable
because about 80 per cent of those dying between
2005 and 2008 had received some form of medical
treatment before death. Information about a per-
son’s death was gathered either from his or her
death certificate or from the next of kin if a death
certificate was unavailable. It was the longitudinal
nature of the CLHLS that made it possible to
evaluate the relative influence of possible causal
pathways between characteristics of SES and
mortality.

3.2. Measures

In our analysis, we examined the risk of mortality in
the sample population in the period from 2005 to
2008. Along with overall mortality, we analysed four
major underlying causes of death, which we categor-
ized using the tenth revision of the International
Classification of Disease (World Health Organiza-
tion 2010). These categories were: ‘circulatory dis-
eases’ (which included heart disease, hypertension,
and cerebrovascular disease); ‘respiratory diseases’
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(bronchitis, pneumonia, chronic obstructive pulmon-
ary disease, and asthma); ‘cancer’ (in all locations);
and ‘diabetes’. These diseases are currently the four
leading causes of death among the elderly in the
USA (Heron 2012) and are also becoming increas-
ingly important in China (Yang et al. 2008). Unfor-
tunately, data limitations prevented us from
examining different types of cancer separately. We
recognize that not all cancers are equally prevent-
able, and that the ‘cancer’ classification is therefore
a crude one, but for the purposes of our study, the
important distinction was that cancer is relatively
less preventable than circulatory disease, respiratory
disease, or diabetes.

SES is conventionally measured using ‘level of
education’, ‘income’, and ‘occupation’, all of which
have already been shown to be closely associated
with mortality and health status in developed coun-
tries (House et al. 1990, 1994; Adler et al. 1994;
Anderson and Armstead 1995; Williams and Collins
1995; Huisman et al. 2003). It is, however, quite
possible that these measures do not play as import-
ant a role in less developed countries, and this may
particularly be the case for the elderly in China. A
person’s level of education is an important SES
indicator in China, but it varies little among the
elderly in rural areas where most are illiterate.
Income too is likely to be a poor measure of SES
in China. Since most of the country’s elderly with-
draw from the labour market and rely heavily on
their children for financial support, level of personal
income is unlikely to capture the financial resources
available to the elderly. Occupation was also found
to be a poor measure of SES for our study. In part
this is because most of the elderly people surveyed
held the same occupation, that of ‘peasant’ (Zhu
and Xie 2007), but also partly because the CLHLS
measured occupation very crudely, providing only
eight pre-fixed occupational categories for respon-
dents to choose from. These eight occupational
categories were (i) professional or technical person-
nel; (ii) governmental, institutional, or managerial
personnel; (iii) agriculture, forestry, animal hus-
bandry; (iv) fishery worker, industrial worker; (v)
commercial or service worker; (vi) military person-
nel; (vii) housework; and (viii) others. Given the
foregoing limitations of conventional indicators of
SES for the population of interest, we decided to use
one traditional indicator, ‘years of schooling’, com-
bined with two alternative indicators: ‘degree of
economic independence’ and ‘household income
per head’.

During the pre-communist era in China and in the
years just after the transition to communism in 1947,
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education was out of reach for most ordinary
people. As a result, elderly people in the country
today are generally not well educated. For this
reason, we classified individuals as belonging to
one of just two groups: those with ‘no education’
(illiterate elderly) and those with ‘some education’
(literate elderly). In earlier studies of the relation-
ship between SES and health, based on data from
the USA and Europe, education was widely used as
an indicator of SES, and the overwhelming majority
of these studies found education to be a strong
predictor of health status and mortality rate. Some
studies of China also used education as an indicator
of SES when predicting health outcomes (Liang
et al. 2000, 2001; Zimmer and Kwong 2004; Bey-
doun and Popkin 2005; Zhu and Xie 2007). For
example, using data collected in 1991 and 1994 in
Wuhan, Liang et al. (2000, 2001) found that educa-
tion significantly reduced mortality in old age and
slowed decline in functional capacity.

We defined ‘economic independence’ as a dicho-
tomous variable, coded 1 if the respondent was able
to cover his daily expenses out of his retirement
pension or some other form of income, and 0 if he
could not. A study by Wen and Gu (2011) suggested
that economic independence was associated with
lower rates of mortality among the elderly in China.

In the 2005 wave of the CLHLS, ‘household
income per head’” was directly assessed with the
following question: ‘What was the income per head
of your household last year?” About 0.21 per cent of
the respondents were coded as being in the topmost
income category, indicating that the members of
their household were each worth, on average, ‘more
than 100,000 yuan’. We followed standard practice
(see, for example, Mouw and Kalleberg 2010) and
replaced the value of the topmost income with 1.4
times its value. We also adjusted for any skewness in
data on income per head by transforming it using
the logarithm function.

In our study, we wished to investigate some of the
possible mechanisms linking SES to mortality. The
following three groups of variables have commonly
been proposed as mediators between SES and
mortality: (i) social relations, (ii) health-related
behaviours, and (iii) access to and use of health
care. In regard to social relations, we had informa-
tion on current marital status (either ‘married’ or
‘not currently married’) for each individual in our
sample, the number of their children who were still
alive, and their proximity to each of those children.
Elderly people who had at least one of their children
living in the same household, in the same village, or
on the same street were coded as having ‘high

proximity’ to them; otherwise, they were coded as
having ‘low proximity’. For health-related beha-
viours we had information on whether or not an
individual had ever smoked, had ever been a heavy
drinker (defined as someone consuming more than
100 grams of liquor, 200 grams of wine, or 400 grams
of beer or rice wine per day), and whether or not
they exercised regularly. To gauge access to health
care, the survey asked whether or not an elderly
respondent was able to obtain adequate medical
care if they fell seriously ill.

The covariates in our multivariate analysis
included age, sex, ethnicity, current residence, and
region. The significance of age and sex for mortality
and health has been well documented. ‘Age’ was
measured as a continuous variable, ‘sex’ as a dummy
variable (0 = male; 1 = female). ‘Ethnicity’ was
converted into a binary variable (1 = Han ethnic
Chinese; 0 = minorities). ‘Current residence’ was
also treated as a dummy variable (0 = rural; 1 =
urban). To capture regional variations in socio-
economic development, we grouped the 22 pro-
vinces sampled into three regions: East, Middle,
and West. Great disparities existed in the level of
socio-economic development between these three
broad geographical regions.

3.3. Analytical strategy

To explore how and why SES affects the individual’s
risk of mortality, we regressed ‘date of death’ on the
predictor variables using Cox proportional hazards
models. Follow-up was from 2005 and it was
censored at the time of interview in 2008 or—in
the cause-specific models—at the time of a death
other than the one under consideration.

To reduce the influence of missing values on the
outcomes of our analysis, we used a multiple-
imputation procedure, deriving the missing values
from ten random multiply imputed replications
(Allison 2002). Among the variables in this study
that were subject to multiple imputations the follow-
ing proportions of missing values were found: ‘years
of schooling’, 0.36 per cent; ‘economic independ-
ence’, 0.02 per cent; household income per head,
8.72 per cent; ‘smoke’, 0.01 per cent; and ‘drink’,
0.02 per cent. Those who were lost to follow-up (i.e.,
no survival information available in 2008) were
excluded from our analysis. Preliminary results
including the censored observations, survival sta-
tuses of which were imputed using multiple imputa-
tions, suggested that they showed comparable
findings to those discussed here.



Downloaded by [141.211.200.142] at 10:37 26 August 2014

4. Results
4.1. Descriptive results

Table 1 provides descriptive statistics for all the
variables for all 12,437 persons interviewed in 2005
(column 1) and for the 5,027 individuals who died
during the follow-up period, that is, between the
2005 and 2008 waves of the survey (column 2).
Percentage distributions are shown for categorical
variables and mean values for continuous variables.
Only 52.5 per cent of the respondents in 2005 had
attended school, which is consistent with the findings
of the 2005 mini census of China (National Bureau
of Statistics of China 2007). The majority, some 74.5
per cent, of respondents were economically inde-
pendent in 2005, with a mean household income per
head of 2,445 yuan (shown as a log figure in
Table 1).

A comparison of the two columns in Table 1
shows that those who died between 2005 and 2008
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were, on average, less well educated, more likely to
be economically dependent, and had lower than
average household income per head. Those who
were married had a larger number of children, had
access to medical care in 2005, and were less likely
to die in the following 3 years. Moreover, higher
percentages of deaths occurred among those who
reported in 2005 that they had ever been smokers or
heavy alcohol drinkers, and those who had never
taken regular exercise. However, the figures in
Table 1 are simply bivariate tabulations and are
strongly influenced by the age structure of the
sample population. In order to see the risk of
mortality from all causes, taking age and other
covariates into account, we turn to Table 2.

4.2. Multivariate results

Table 2 presents the results of multivariate models
of the association between SES and the risk of
mortality from all causes. Model 1 displays the

Table 1 Descriptive statistics for variables' used in the analysis, Chinese Longitudinal Healthy Longevity Survey 2005-08

Sample population from 2005 wave of

Those dying

CLHLS 2005-08
Socio-economic conditions
Per cent of the sample population who

Were literate (had received 1+ years of 52.53 46.74

schooling)

Were economically independent 74.46 69.60
Mean logged household income per head in 2005 7.80 7.72
Social relations variables
Per cent of the sample population who

Were currently married 61.82 53.13

Lived in close proximity with their children 76.52 77.68
Average number of living children in 2005 3.84 3.80
Health-related behaviours
Per cent of the sample population who had

Ever smoked 42.60 46.75

Ever been a heavy drinker 22.08 24.07

Ever exercised regularly 47.72 44.83
Access to health care
Per cent of the sample population who had access 90.04 86.68
Sociodemographic variables
Per cent of the sample population who

Were female 51.35 49.74

Belonged to an ethnic minority 6.43 6.53

Lived in an urban area 39.10 39.13
Region: percentage living in

East 41.94 37.59

Middle 26.29 30.41

West 31.77 32.00
Mean age 72.54 76.17
N 12,437 5,027

Please see text for definitions of variables.

Notes: Numbers are unweighted; percentages and means are weighted.

Source: Chinese Longitudinal Healthy Longevity Survey (2005 and 2008).
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Table 2 Cox proportional hazards regression coefficients predicting overall mortality among the elderly, China 2005-08

Model 1 Model 2 Model 3 Model 4 Model 5
Literacyl -0.033 -0.029 -0.011 —0.032 —-0.007
Economic independence’ -0.075% -0.076* —-0.063* —0.047 —-0.042
Income’ —0.025* —0.025* -0.022* —0.023* -0.020
Social relations? Yes® Yes
Health behaviours® Yes Yes
Access to medical care’ Yes Yes
N 12,437 12,437 12,437 12,437 12,437

'Please see text for definition of variables.

%Indicators of social relations are: current marital status, proximity to children, and number of living children.

3“Yes’ indicates that the relevant variables are included in the model.

“Indicators of health behaviours are: ever smokers, ever heavy drinkers, and ever exercised regularly.
SIndicator of access to medical care is whether able to obtain adequate medical care.

Notes: The models also included age, sex, ethnicity, and region as covar
ity < 0.001; *#p < 0.01; *p < 0.05; *p < 0.1.
Source: As for Table 1.

relationship between SES and mortality, controlling
for age, sex, ethnicity, residence, and region. Table 2
is consistent with the descriptive statistics presented
in Table 1, in that it indicates that elderly people
who were socio-economically advantaged in 2005
were less likely to have died before the follow-up
survey in 2008. Elderly people with some education
show a 3.2 per cent lower risk of dying between 2005
and 2008 than those with no education, although this
difference was not significant at the 0.05 level.
Economic independence provided a strong protect-
ive effect: elderly people who were economically
independent had a 7.2 per cent lower risk of dying
during the years between the 2005 and 2008 waves
of the CLHLS than those who were dependent on
their families for support. The estimated coefficient
of logged household income per head was also
statistically significant and negative, indicating that
if an elderly person was a member of a household
with higher income per head, their risk of mortality
was reduced; in fact the risk of dying decreased 0.03
per cent for a 1 per cent increase in household
income per head.

The remaining models in Table 2 reveal how the
intervening mechanisms explain the effect of the
SES variables on mortality among the elderly in
China. Models 2-4 show the effects of social
relations, health behaviours, and access to medical
care, which are all commonly hypothesized to
reduce the effects of SES on mortality. Models 2-4
test the effects of these three sets of possible
mediating variables in sequence. Model 5 includes
the full set of independent variables.

Of the three ‘social relations’ variables added in
Model 2, only marital status is statistically signific-
ant. Married respondents in 2005 had a 14.5 per cent
lower risk of dying than those not married. The

iates.

association between SES and mortality was, how-
ever, relatively similar to that reported in Model 1,
suggesting that ‘social relations’ fail to account for
the link between SES and mortality. Because higher-
SES elderly were more likely to abstain from
smoking, to drink moderately, and to exercise
regularly, when we controlled for health behaviours
the association between ‘economic independence’
and mortality was attenuated. However, if we com-
pare Model 3 with Model 1, we can see that the
coefficients for the effects of ‘education’ and ‘house-
hold income’ hardly change. Thus, contrary to the
findings of some other studies (e.g., Wen and Gu
2011), we found some evidence to support the
expectation that SES affects mortality, in part, by
enabling elderly people to improve their health-
related behaviour and then maintain that good
behaviour, thus lowering their risk of mortality. For
those who stated in 2005 that they were able to
access adequate medical care when they fell ser-
iously ill, the risk of dying was 10.3 per cent lower
than that for those who reported that they had no
access to such care. When we included ‘access to
medical care’, in Model 4, the coefficient for the
effect of ‘economic independence’ was reduced by
37.3 per cent (Model 4 compared to Model 1) and
failed to reach even the 0.1 per cent level of
significance, although the coefficients for the vari-
ables ‘literacy’ and ‘household income per head’
changed slightly. The attenuated effects for those in
the higher-SES group suggest that access to medical
care played a part in lowering the risk of mortality in
this group. Finally, when we controlled for all the
mediating variables in Model 5 there were no
statistically significant socio-economic differences in
overall mortality.
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Table 3 Cox proportional hazards regression coefficients predicting cause-specific mortality' among the elderly, China
2005-08

Model 1 Model 2 Model 3 Model 4 Model 5
Circulatory disease (deaths N = 1,420)
Literacy 0.102 0.105 0.109* 0.103 0.113*
Economic independence —0.204#*%* —0.212%*%* —0.199%%** —0.158* —0.164*
Income —-0.013 —-0.013 —-0.012 —-0.009 —-0.007
Respiratory disease (deaths N = 580)
Literacy 0.105 0.105 0.124 0.108 0.125
Economic independence —0.264%* —0.263%* —0.253%* -0.174* —-0.168"*
Income —-0.050 —-0.048 —-0.047 -0.042 —-0.037
Cancer (deaths N = 225)
Literacy —-0.067 —-0.086 —-0.029 —-0.063 —-0.049
Economic independence -0.136 -0.139 —-0.128 —-0.002 —-0.001
Income —-0.040 —-0.042 —-0.035 —-0.030 —-0.026
Diabetes (deaths N = 145)
Literacy 0.503* 0.488* 0.517* 0.511* 0.510*
Economic independence —0.096 -0.104 —0.087 0.042 0.042
Income 0.150* 0.146* 0.154* 0.170* 0.169*
Social relations® Yes® Yes
Health behaviours? Yes Yes
Access to medical care? Yes Yes

!Please see text for the diseases included in the groups of causes.

2For an explanation of ‘social relations’, ‘health behaviours’, and ‘access to medical care’, please see Table 2.

3Yes’ indicates that the relevant variables are included in the model.

Notes: The models also included age, sex, ethnicity, and region as covariates.

wkp < 0.001; **p < 0.01; *p < 0.05; *p < 0.1; N = 12,437.
Source: As for Table 1.

Table 3 presents the results of models of SES and
mortality from specific groups of causes, controlling
for the same sets of independent variables included
in the models of overall mortality. Although higher-
SES elderly people enjoyed lower rates of overall
mortality, this association did not always hold when
different causes of death were taken into account
(Model 1, Table 3). Like previous researchers (e.g.,
Phelan et al. 2004; Rogers et al. 2013), we found that
SES was more strongly related to mortality from
more preventable causes, such as circulatory and
respiratory diseases, than to mortality from less
preventable causes, such as cancer. Mortality from
circulatory and respiratory diseases was higher
among the lower-SES elderly than among the
higher-SES elderly. For example, those elderly
Chinese who were economically independent in
2005 had an 18.5 per cent lower risk of dying from
circulatory disease and a 23.2 per cent lower risk of
dying from respiratory disease within the period
before the follow-up survey in 2008, than those who
were economically dependent. The risk of dying
from cancer did not differ significantly between the
elderly in higher-SES groups and those in the lower
ones. Contrary to expectation, diabetes in China
seems to be a disease of the rich; persons of higher
SES being more likely to die from this condition.

Compared to those who had no schooling, those
who had attended school had a 65.4 per cent greater
risk of dying from diabetes. The elderly from higher-
income families also had a higher risk of dying from
diabetes than those from lower-income families. A
possible explanation for the positive relationship
between SES and diabetes is that the risk factors
for diabetes, such as obesity, initially occurred with
greater frequency among individuals of higher SES.
It is possible that the SES gradient in diabetes
mortality will reverse in the future.

Models 2-5 in Table 3 demonstrate the impact of
the mediating factors on the association between
SES and mortality from each cause of death. For
each of the cause-of-death categories analysed, the
inclusion of ‘social relations’ variables in Model 2 has
relatively little influence on socio-economic differ-
ences in mortality. On the other hand, the inclusion
of factors related to ‘health behaviours’ has an
attenuating influence on the SES differences in the
chance of dying from circulatory disease, respiratory
disease, or diabetes, particularly when we compared
those elderly persons who were economically inde-
pendent with those who were not (Model 3 com-
pared with Model 1). For example, when the ‘health
behaviours’ variables are included, the difference
between those who were economically independent
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and those who were not is reduced slightly from 23.3
to 22.4 per cent. It is certainly possible that health-
related behaviours affect the relationship between
SES and mortality. For example, cigarette smoking is
related to SES and also related to mortality from
circulatory and respiratory disease as well as to
mortality from diabetes.

‘Access to medical care’ was found to be a very
important mediating variable for mortality from
circulatory disease and from respiratory disease. A
comparison of Model 4 with Model 1 shows that the
inclusion of ‘access to medical care’ leads to a
substantial reduction in the association between
SES and mortality from both forms of disease.
‘Access to medical care’ makes a negative contribu-
tion to the relationship between SES and diabetes
mortality, but this is more than outweighed by the
positive contributions made by other mechanisms.

4.3. Decomposition of explanatory power

We next conducted a formal analysis to determine
the unique contribution of ‘social relations’, ‘health
behaviours’, and ‘access to medical care’ to the
explanation of the mortality gap between high and
low socio-economic groups. The method we used
followed that described in Xie and Shauman (1998).
We estimated Cox proportional hazard models to
predict the risk of mortality in two starkly different
situations and used the changes in the coefficients of
the SES variables to measure the explanatory power
of the individual factors involved. When an SES
variable has a protective effect, its estimated coeffi-
cient in the Cox model, s, should be negative. The
lower bound of the effect of each variable is
estimated from any decrease seen in fss, When an
explanatory factor (the kth variable) is taken out of
the full model, that is, Model 5, Table 2 in the case
of overall mortality, or Model 5, Table 3 when
cause-specific mortality is being considered.
Expressed formally, the lower bound is obtained by
the following equation (where the SES subscript
following each f is omitted for clarity):

L=exp(p’) —exp(p> ")

where #° denotes the SES coefficients for the full
model and °~* denotes the SES coefficients for this
model when the kth factor is excluded. It is argued
that this equation captures the lower bound of
explanatory effects because, if the kth factor is
correlated with the other covariates included in the
full model, then part of the explanatory power of the
kth factor is already captured by the other

covariates. Therefore, L captures any additional
explanatory effects of the kth factor that are
uncorrelated with any of the other factors.

The upper bounds of the effects of the SES
variables are estimated from the increase in Sy
seen in the baseline model: either Model 1, Table 2
for overall mortality or Model 1, Table 3 for cause-
specific mortality, after an explanatory factor (the
kth variable) is added. This can be represented by
the following equation (where again the SES sub-
script following each f is omitted for clarity):

U = exp('™*F) — exp(p").

Here U offers an estimate of the upper bound for
the effect of the kth factor because part of the
latter’s explanatory power is captured by the other
covariates with which it is correlated. Therefore U
measures the maximum explanatory effects that can
be attributed to the kth factor.

Table 4 presents the results of our decomposition
analysis for overall mortality. In this table, we report
the proportion of the socio-economic gradient in
mortality that is explained both separately and
simultaneously by ‘social relations’, ‘health beha-
viours’, and ‘access to medical care’. Two findings
stand out. First, the joint explanatory power,
lexp(f°) — exp(p")], is very low when considering
the gradient in mortality related to household
income (0.5 per cent), but moderate for the gradi-
ents related to literacy and economic independence
(around 3 per cent). Second, the relative importance
of these three sets of factors in explaining the
mortality gradient varies depending on the SES
measure used. ‘Health behaviours’ explain a mod-
erate part of the mortality gradient related to
education (Columns 1 and 2, Table 4), while
compared to ‘social relations’ and ‘health beha-
viours’, ‘access to medical care’ accounts for a larger
proportion of the mortality gradient related to eco-
nomic independence (Columns 3 and 4, Table 4).
Since the effect of education on overall mortality net
of economic independence and family income is not
statistically significant (as shown in Table 2), we
conclude that ‘access to medical care’ plays a more
important role in explaining the association between
SES and mortality than either ‘social relations’ or
‘health behaviours’.

In Table 5 the results from the decomposition
analysis for each of our cause-of-death groups are
presented. Here, the joint explanatory power of
‘social relations’, ‘health behaviours’, and ‘access
to medical care’ was generally higher for the
economic-independence gradient in mortality than
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Table 4 A decomposition of the socio-economic disparities in overall mortality among the elderly in China, 2005-08

Literacy Economic independence Income
Explanatory factors’ ‘Low’? ‘High™> ‘Low’ ‘High’ ‘Low’ ‘High’
Social relations 0.3 0.3 -0.3 -0.1 0.0 0.0
Health behaviours 21 22 0.7 1.1 0.3 03
Access to medical care 0.0 0.1 2.1 2.6 0.2 0.2
All factors: exp(f°) — exp(f')? 2.5 3.0 0.5

"For an explanation of the explanatory factors, see Table 2.

%Low’ indicates lower bound and ‘high’ indicates upper bound estimates of explanatory effects. Lower bound estimates are based on the
decrease in the coefficient of the SES variable after one category of explanatory factors is taken out of the full model (Model 5 of Table 2).
Upper bound estimates are based on the increase in the coefficient of the SES variable after one category of explanatory factors is added to

the baseline model (Model 1 of Table 2).

3The last row, defined as the difference in the coefficient for the SES variable between the full model and the baseline model, gives the

upper limit of the explanatory power.

for the education or household-income gradients.
Table 3 showed that of the three SES measures, only
economic independence was a significant predictor
of mortality from circulatory disease and respiratory
disease. We therefore focus in Table 5 on the figures
showing the explanatory power of ‘social relations’,
‘health behaviours’, and ‘access to medical care’ in
relation to the mortality gradient for economic
independence. As in the case of overall mortality,
‘access to medical care’ proves most important when
explaining the association between economic inde-
pendence and mortality from both circulatory dis-
ease and respiratory disease.

5. Conclusion and discussion

Using data from the 2005 and 2008 waves of the
CLHLS, our study examined the association of three
different SES indicators (education, economic inde-
pendence, and household income per head) with
mortality among the elderly in China. Our work has
extended the previous studies of Liang et al. (2000),
Zhu and Xie (2007), and Wen and Gu (2011) in
three important ways. Firstly, it used a more recent
data set, and the large, nationally representative
sample of China’s elderly population was drawn
from a wider age range. Secondly, we have been
able to explore whether the association between
SES and mortality varied by cause of death in a non-
Western country. Thirdly, using a decomposition
analysis, we have been able to examine some of the
possible causal mechanisms through which SES
affects mortality.

One of our central findings has been that socio-
economic differentials in mortality do exist among
the elderly in China. Although often viewed as
having distinctive social, cultural, and political sys-
tems, such as its Confucian ideology and the organ-
ization of the population into work units, China is

not immune from the commonly observed positive
association between mortality and SES, at both the
personal and the household level. We found varia-
tions in the strength of the associations between
different measures of SES and mortality, for
example, the weaker association with education
than with economic independence or household
income per head. Whether or not economic depend-
ence and household income per head were con-
trolled, education was not significantly related to
overall rates of mortality in this section of the
population. This result runs counter to the conven-
tional wisdom that educational attainment is an
important predictor of mortality (Elo and Preston
1996; Rogers et al. 2013), and suggests that educa-
tion is not a good proxy for SES among the elderly
in China. While only a small proportion of people in
China received a formal education in the early
twentieth century, those without education could
still be socially and economically successful, either
through their work in agriculture or in skilled blue-
collar work or by some other means. This probably
explains why we found that economic independence
and household income per head were both signific-
ant predictors of mortality rate in later life in China.
It is therefore likely that the introduction of social
policies that aim to reduce poverty will help to
improve the health of the country’s elderly popula-
tion and also to reduce the socio-economic disparit-
ies in mortality which we have uncovered.

Another important finding from our study is that
the association in China between SES and mortality
varies by cause of death. Among those aged over 65
in China, SES was more strongly inversely related to
mortality from more preventable causes than from
less preventable causes. According to Phelan et al.
(2004), this pattern constitutes supportive evidence
for SES as a fundamental cause of health and
longevity. This finding is consistent with recent
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Table 5 A decomposition of socio-economic disparities in cause-specific mortality’ among the elderly in China, 2005-08

Literacy Economic independence Income
Explanatory factor® ‘Low™ ‘High™ ‘Low’ ‘High’ ‘Low’ ‘High’
Panel 1: Circulatory disease
Social relations 0.4 0.3 -0.9 -0.6 0.0 0.0
Health behaviours 0.8 0.8 0.3 0.4 0.1 0.1
Access to medical care 0.0 0.2 3.6 3.8 0.4 0.4
All factors: exp(f°) — exp(f')* 1.3 33 0.6
Panel 2: Respiratory disease
Social relations 0.1 0.1 -0.3 0.1 0.1 0.2
Health behaviours 1.9 2.2 0.7 0.9 0.3 0.3
Access to medical care 0.1 0.4 6.8 7.2 0.7 0.8
All factors: exp(f°) — exp(')* 2.4 7.7 1.2
Panel 3: Cancer
Social relations -1.7 -1.8 -0.1 -0.3 -0.1 -0.2
Health behaviours 3.1 3.6 0.2 0.7 0.6 0.5
Access to medical care -0.1 0.3 12.1 12.5 1.0 1.0
All factors: exp(f°) — exp(p)* 1.6 12.6 1.4
Panel 4: Diabetes
Social relations -1.9 -2.4 -0.7 -0.7 -0.4 -0.5
Health behaviours 2.1 2.3 0.9 0.9 0.4 0.4
Access to medical care 1.0 1.4 13.2 13.4 2.2 2.3
All factors: exp(f°) — exp(f')* 13 13.5 22

!Please see text for the diseases included in the groups of causes.
%For an explanation of the explanatory factors, see Table 2.

3Low’ indicates lower bound and ‘high’ indicates upper bound estimates of explanatory effects. Lower bound estimates are based on the
decrease in the coefficient of the SES variable after one category of explanatory factors is taken out of the full model (Model 5 of Table 3).
Upper bound estimates are based on the increase in the coefficient of the SES variable after one category of explanatory factors is added to

the baseline model (Model 1 of Table 3).

“The last row in each panel, defined as the difference in the coefficient for the SES variable between the full model and the baseline model,

gives the upper limit of the explanatory power.

evidence from studies of adults in Western societies
(Phelan et al. 2004; Rogers et al. 2013).

In addition to exploring the overall impact of SES
on mortality, we have also evaluated whether the
associations may potentially be mediated by three
causal mechanisms: the support networks provided
by ‘social relations’, ‘health behaviours’, and ‘access
to medical care’. In line with previous research
conducted in China (Wen and Gu 2011), variation
in the set of variables we had available to represent
an individual’s access to social support failed to
account for the association between SES and mor-
tality among the elderly. Health behaviours, on the
other hand, explained some portion of the associ-
ation and it would appear that if the incidence of
unhealthy lifestyles among the socio-economically
disadvantaged could be reduced, social disparities in
mortality would diminish. More importantly, our
decomposition analyses have also indicated that
people’s access to medical care is of greater import-
ance when accounting for the link between SES and
mortality, than either the support networks they
have available or their health-related behaviours.
These findings sit in sharp contrast to those from
studies based on data derived from developed

countries. Most of the latter studies (e.g., Rogers
et al. 2013) report that health-related behaviours
have the strongest mediating influence on mortality.
In addition, our analyses of cause-specific mortality
demonstrate that in China the risk of death to the
elderly in higher socio-economic strata has been
reduced mainly by their greater ability to access
medical care. It accounted for sizeable socio-eco-
nomic gradients in mortality from both circulatory
and respiratory disease. Because these two types of
disease are currently the leading causes of death in
China’s elderly population (He et al. 2005), it is
likely that a reduction in mortality from these two
causes would substantially reduce social disparities
in overall mortality.

Our findings suggest that improvements in access
to medical care in China might directly increase life
expectancy in the country, while also reducing social
inequalities in mortality. Since the early 2000s, the
Chinese government has established aggressive,
state-run, health insurance programmes, and the
population covered by such programmes has been
expanded in both rural and urban areas (Li et al.
2011). In rural areas, the government introduced the
New Rural Co-operative Medical Scheme while in
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urban areas efforts have been made to expand the
population covered by the Urban Resident Basic
Medical Insurance Scheme. Together these two
schemes constitute an important move forward,
making medical care more affordable, and thus
more accessible, to many members of the population
(Wagstaff et al. 2009). Affordable, community-based
services also need to be developed, so that the
elderly can reap the greatest benefit from the
improved access to health care. Our findings
strongly suggest that life expectancy among the
elderly in China would increase, and social disparit-
ies in health would decrease, if access to health care
was improved.

While we believe that our findings provide new
insights into the association between SES and
mortality among the elderly, especially in China,
we also need to acknowledge that our study had
several limitations. First, it is possible that the
individuals remaining in the sample were healthier
than those lost to follow-up. Second, measures of
SES and causes of mortality were based on proxy
reports, and may have suffered from reporting
errors. Third, owing to limitations present in the
CLHLS, measures of the political factors known to
have been of importance in post-Mao-era China
were not available. Earlier research has shown that,
despite the recent economic reforms which have
moved the basis for social stratification away from
the government and towards the market, political
factors in China still play a large role in determining
an individual’s income, housing, health care, and
pension (Bian and Logan 1996; Xie and Hannum
1996; Zhou 2000; Xie and Wu 2008), and therefore
have an important influence on health outcomes
among the elderly. We wish to encourage future
researchers to examine how the unique structural
dimensions of SES in China influence mortality
within the country.

To conclude, our results show that SES is strongly
associated with the risk of mortality among the
elderly in China. Our results also show that the
extent to which socio-economic factors affect mor-
tality, and the mechanisms through which they do
so, are shaped by the country’s wider socio-political
context. The influence of education on mortality is
not as salient or as robust among China’s elderly
population as among their Western counterparts.
Moreover, in contrast to developed countries, where
health behaviours provide the most substantial
explanation of the SES-mortality relationship, in
China access to medical care is the most important
mediator of this relationship.

Socio-economic differentials in mortality 13

We believe that those researching the association
between SES and mortality and between SES and
health conditions in general should pay greater
attention to the wider socio-political context in
which the effects of SES are being played out. We
believe this also applies to those who are designing
social policies to improve the health of a population
and to reduce its health inequalities within it.

Note
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and Public Policy, Fudan University, Shanghai, China.
E-mail: Lwx2001@gmail.com. Yu Xie is at the Popula-
tion Studies Center, University of Michigan, PO Box
1248, 426 Thompson Street, Ann Arbor, MI 48106-1248,
USA. E-mail: yuxie@umich.edu

References

Adler, Nancy E., Thomas Boyce, Margaret A. Chesney,
Sheldon Cohen, Susan Folkman, Robert L. Kahn, and
S. Leonard Syme. 1994. Socio-economic status and
health: The challenge of the gradient, American Psy-
chologist 49(1): 15-24.

Adler, Nancy E. and Joan M. Ostrove. 1999. Socio-
economic status and health: What we know and what
we don’t, Annals of the New York Academy of Sciences
896(1): 3-15.

Adler, Nancy E. and David H. Rehkopf. 2008. U.S.
disparities in health: Descriptions, causes, and mechan-
isms, Annual Review of Public Health 29(1): 235-252.

Allison, Paul D. 2002. Missing Data. Thousand Oaks, CA:
Sage Publications.

Anderson, Norman B. and Cheryl A. Armstead. 1995.
Toward understanding the association of socio-eco-
nomic status and health: A new challenge for the
biopsychosocial approach, Psychosomatic Medicine 57
(3): 213-225.

Antonovsky, Aaron. 1967. Social class, life expectancy and
overall mortality, The Milbank Memorial Fund Quar-
terly 45(2): 31-73.

Bassuk, Shari S., Lisa F. Berkman, and Benjamin C.
Amick III. 2002. Socio-economic status and mortality
among the elderly: Findings from four US communities,
American Journal of Epidemiology 155(6): 520-533.

Berkman, Lisa F. and Thomas Glass. 2000. Social integra-
tion, social networks, social support, and health, in Lisa
F. Berkman and Ichiro Kawachi (eds.), Social Epidemi-
ology. New York: Oxford University Press, pp.
137-173.

Beydoun, May A. and Barry M. Popkin. 2005. The impact
of socio-economic factors on functional status decline


mailto:Lwx2001@gmail.com
mailto:yuxie@umich.edu

Downloaded by [141.211.200.142] at 10:37 26 August 2014

14  Weixiang Luo and Yu Xie

among community-dwelling older adults in China,
Social Science and Medicine 60(9): 2045-2057.

Bian, Yanjie and John R. Logan. 1996. Market transition
and the persistence of power: The changing stratifica-
tion system in urban China, American Sociological
Review 61(5): 739-759.

Bishop, John H. 1980. Jobs, cash transfers and marital
instability: A review and synthesis of the evidence, The
Journal of Human Resources 15(3): 301-334.

Blendon, Robert J., Linda H. Aiken, Howard E. Freeman,
and Christopher R. Corey. 1989. Access to medical care
for black and white Americans, Journal of the Amer-
ican Medical Association 261(2): 278-281.

Blumenthal, David and William Hsiao. 2005. Privatization
and its discontents—the evolving Chinese health care
system, New England Journal of Medicine 353(11):
1165-1170.

Center for Health Statistics and Information, Ministry of
Health of the People’s Republic of China. 2009. An
Analysis Report of National Health Services Survey in
China, 2008. Beijing: Peking Union Medical College
Press.

Chang, Virginia W. and Diane S. Lauderdale. 2009.
Fundamental cause theory, technological innovation,
and health disparities: The case of cholesterol in the era
of statins, Journal of Health and Social Behavior 50(3):
245-260.

Cockerham, William C. 2010. Medical Sociology (Eleventh
Edition). Upper Saddle River, NJ: Prentice Hall.

Cutler, David M., and Adriana Lleras-Muney. 2010.
Understanding differences in health behaviours by
education, Journal of Health Economics 29(1): 1-28.

Dohrenwend, Barbara S. and Bruce P. Dohrenwend. 1970.
Class and race as status-related sources of stress, in Sol
Levine and Normal A. Scotch (eds.), Social Stress.
Chicago: Aldine, pp. 111-140.

Du, Shufa, Tom A. Mroz, Fengying Zhai, and Barry M.
Popkin. 2004. Rapid income growth adversely affects
diet quality in China—particularly for the poor!, Social
Science & Medicine 59(7): 1505-1515.

Eggleston, Karen. 2010. Kan Bing Nan, Kan Bing Gui.
Challenges for China’s healthcare systems thirty years
into reform, in J. C. Oi, S. Rozelle, and X. Zhou (eds.),
Growing Pains: Tensions and Opportunities in China’s
Transformation. Stanford, CA: Walter H. Shorenstein
Asia-Pacific Research Center, pp. 229-272.

Elo, Irma T. and Samuel H. Preston. 1996. Educational
differentials in mortality: United States, 1979-1985,
Social Science & Medicine 42(1): 47-57.

Evans, Gary W. and Elyse Katrowitz, E. 2002. Socio-
economic status and health: The potential role of
environmental risk exposure, Annual Review of Public
Health 23: 303-331.

Feldman, Jacob J., Diane M. Makuc, Joel C. Kleinman,
and Joan Cornoni-Huntley. 1989. National trends in
educational differences in mortality, American Journal
of Epidemiology 129(5): 919-933.

Feinstein, Jonathan S. 1993. The relationship between
socioeconomic status and health: A review of the
literature, The Milbank Quarterly 71(2): 279-322.

Glied, Sherry and Adriana Lleras-Muney. 2008. Techno-
logical innovation and inequality in health, Demo-
graphy 45(3): 741-761.

Haan, Mary N., George A. Kaplan, and S. Leonard Syme.
1989. Socio-economic status and health: Old observa-
tions and new thoughts, in J. P. Bunker, D. S. Gomby,
and B.H. Kehrer (eds.), Pathways to Health: The Role
of Social Factors. Menlo Park, CA: Kaiser Family
Foundation, pp. 176-233.

He, Jiang, Dongfeng Gu, Xigui Wu, Kristi Reynolds,
Xiufang Duan, Chonghua Yao, Jialiang Wang, Chung-
Shiuan Chen, Jing Chen, Rachel P. Wildman, Michael
J. Klag, and Paul K. Whelton. 2005. Major causes of
death among men and women in China, New England
Journal of Medicine 353(11): 1124-1134.

Heron, Melonie. 2012. Deaths: Leading causes for 2009,
National Vital Statistics Reports 61(7): 1-94.

House, James S., Ronald C. Kessler, A. Regula Herzog,
Richard P. Mero, Ann M. Kinney, and Martha J.
Breslow. 1990. Age, socio-economic status, and health,
The Milbank Quarterly 68(3): 383-411.

House, James S., James M. Lepkowski, Ann M. Kinney,
Richard P. Mero, Ronald C. Kessler, and A. Regula
Herzog. 1994. The social stratification of aging and
health, Journal of Health and Social Behavior 35(3):
213-234.

Huisman, Martin, Anton E. Kunst, and Johan P. Mack-
enbach. 2003. Socioeconomic inequalities in morbidity
among the elderly; a European overview, Social Science
and Medicine 57(5): 861-873.

Kim, Soowon, Michael Symons, and Barry M. Popkin.
2004. Contrasting socioeconomic profiles related to
healthier lifestyles in China and the United States,
American Journal of Epidemiology 159(2): 184-191.

Kitagawa, Evelyn M. and Philip M. Hauser. 1973. Differ-
ential Mortality in the United States: A Study in Socio-
economic Epidemiology. Cambridge, MA: Harvard
University Press.

Lantz, Paula M, Ezra Golberstein, James S. House, and
Jeffrey D. Morenoff. 2010. Socioeconomic and beha-
vioral risk factors for mortality in a national 19-year
prospective study of U.S. adults, Social Science &
Medicine 70(10): 1558-1566.

Li, Cheng, Xuan Yu, James R.G. Butler, Vasoontara
Yiengprugsawan, and Min Yu. 2011. Moving towards
universal health insurance in China: Performance,



Downloaded by [141.211.200.142] at 10:37 26 August 2014

issues and lessons from Thailand, Social Science &
Medicine 73(3): 359-366.

Liang, Jersey, Xian Liu, and Shengzu Gu. 2001. Transi-
tions in functional status among older people in Wu-
han, China: Socio-economic differentials, Journal of
Clinical Epidemiology 54(11): 1126-1138.

Liang, Jersey, John F. McCarthy, Arvind Jain, Neal
Krause, Joan M. Bennett, and Shengzu Gu. 2000.
Socioeconomic gradient in old age mortality in Wuhan,
China, The Journals of Gerontology Series B: Psycho-
logical Sciences and Social Sciences 55(4): S222-S233.

Link, Bruce G., Mary E. Northridge, Jo C. Phelan, and
Michael L. Ganz. 1998. Social epidemiology and the
fundamental cause concept: On the structuring of
effective cancer screens by socio-economic status, The
Milbank Quarterly 76(3): 375-402.

Link, Bruce G. and Jo C. Phelan. 1995. Social conditions
as fundamental causes of disease, Journal of Health and
Social Behavior 35 (Extra issue): 80-94.

Lutfey, Karen, and Jeremy Freese. 2005. Toward some
fundamentals of fundamental causality: Socioeconomic
Status and health in the routine clinic visit for diabetes,
American Journal of Sociology 110(5): 1326-1372.

Menchik, Paul L. 1993. Economic status as a determinant
of mortality among black and white older men: Does
poverty kill? Population Studies 47(3): 427-436.

Mirowsky, John and Catherine E. Ross. 1998. Education,
personal control, lifestyle and health: A human capital
hypothesis, Research on Aging 20(4): 415-449.

Mouw, Ted and Arne L. Kalleberg. 2010. Occupations and
the structure of wage inequality in the United States,
1980s to 2000s, American Sociological Review 75(3):
402-431.

National Bureau of Statistics of China. 2007. 2005
National 1% Population Sample Survey. Beijing: China
Statistics Press.

National Bureau of Statistics of China. 2010. China
Statistical Yearbook 2010. Beijing: China Statistics
Press.

National Bureau of Statistics of China. 2012. 2010 Popu-
lation Census of China. Beijing: China Statistics Press.

Pampel, Fred C., Patrick M. Krueger, and Justin T.
Denney. 2010. SES disparities in health behaviour,
Annual Review of Sociology 36: 349-370.

Peng, Xizhe. 2011. China’s demographic history and
future challenges, Science 333(6042): 581-587.

Phelan, Jo C., and Bruce G. Link. 2005. Controlling
disease and creating disparities: A fundamental cause
perspective, The Journals of Gerontology Series B:
Psychological Sciences and Social Sciences 60(Special
Issue 2): S27-S33.

Phelan, Jo C., Bruce G. Link, Ana Diez-Roux, Ichiro
Kawachi, and Bruce Levin. 2004. ‘Fundamental causes’

Socio-economic differentials in mortality 15

of social inequalities in mortality: A test of the theory,
Journal of Health and Social Behavior 45(3): 265-285.

Phelan, Jo C., Bruce G. Link, and Parisa Tehranifar. 2010.
Social conditions as fundamental causes of health
inequalities: Theory, evidence, and policy implications,
Journal of Health and Social Behaviour 51(S): S28-S40.

Rogers, Richard G., Robert A. Hummer, and Bethany G.
Everett. 2013. Educational differentials in US adult
mortality: An examination of mediating factors, Social
Science Research 42: 465-481.

Rosenbaum, Emily. 2008. Racial/ethnic differences in
asthma prevalence: The role of housing and neighbor-
hood environment, Journal of Health and Social Beha-
vior 49(2): 131-145.

Smith, P. Kirsten, and Nicholas A. Christakis. 2008. Social
networks and health, Annual Review of Sociology 34
(1): 405-429.

United Nations, Department of Economic and Social
Affairs, Population Division. 2011. World Population
Prospects: The 2010 revision, CD-ROM Edition. New
York: United Nations.

Villermé, Louis René. 1840. Tableau de I’état physique et
moral des ouvriers employés dans les manufactures de
coton, de laine et de sole [A Description of the Physical
and Moral State of Workers Employed in Cotton,
Wool, and Silk Mills], Paris: Jules Renouard et Cie.

Wagstaff, Adam, Magnus Lindelow, Jun Gao, Ling Xu,
and Juncheng Qian. 2009. Extending health insurance
to the rural population: An impact evaluation of
China’s new cooperative medical scheme, Journal of
Health Economics 28(1): 1-19.

Walder, Andrew G. 1992. Property rights and stratification
in socialist redistributive economies, American Sociolo-
gical Review 57(4): 524-539.

Wen, Ming, and Danan Gu. 2011. The effects of child-
hood, adult, and community socioeconomic conditions
on health and mortality among older adults in China,
Demography 48(1): 153-181.

Williams, R. David. 1990. Socioeconomic differentials in
health: A review and redirection, Social Psychology
Quarterly 53(2): 81-99.

Williams, R. David, and Chiquita Collins. 1995. US socio-
economic and racial differences in health: Patterns and
explanations, Annual Review of Sociology 21: 349-386.

World Health Organization. 2010. International Statistical
Classification of Diseases and Related Health Problems:
10th Revision. Available: http://www.who.int/classifica
tions/icd/en/. (Accessed 24 November 2012).

Wu, Xiaogang and Donald J. Treiman. 2004. The house-
hold registration system and social stratification in
China: 1955-1996, Demography 41(2): 363-384.

Wu, Xiaogang and Donald J. Treiman. 2007. Inequality
and equality under Chinese socialism: The Hukou


http://www.who.int/classifications/icd/en/
http://www.who.int/classifications/icd/en/

Downloaded by [141.211.200.142] at 10:37 26 August 2014

16 Weixiang Luo and Yu Xie

system and intergenerational occupational mobility,
American Journal of Sociology 113(2): 415-445.

Xie, Yu and Emily Hannum. 1996. Regional variation in
earnings inequality in reform-era urban China, Amer-
ican Journal of Sociology 101(4): 950-992.

Xie, Yu, James Raymo, Kimberly Goyette, and Arland
Thornton. 2003. Economic potential and entry into
marriage and cohabitation, Demography 40(2): 351-367.

Xie, Yu and Kimberlee A. Shauman. 1998. Sex differences
in research productivity: New evidence about an old
puzzle, American Sociological Review 63(6): 847-870.

Xie, Yu and Xiaogang Wu. 2008. Danwei profitability and
earnings inequality in urban China, The China Quar-
terly 195(1): 558-581.

Yang, Gonghuan, Lingzhi Kong, Wenhua Zhao, Xia Wan,
Yi Zhai, Lincoln C. Chen, and Jeffrey P. Koplan. 2008.
Emergence of chronic non-communicable diseases in
China, The Lancet 372(9650): 1697-1705.

Zhou, Xueguang. 2000. Economic transformation and
income inequality in urban China: Evidence from panel
data, American Journal of Sociology 105(4): 1135-1174.

Zhu, Haiyan and Yu Xie. 2007. Socioeconomic differen-
tials in mortality among the oldest old in China,
Research on Aging 29(2): 125-143.

Zimmer, Zachary and Julia Kwong. 2004. Socioeconomic
status and health among older adults in rural and urban
China, Journal of Aging and Health 16(1): 44-70.



	Abstract
	1. Introduction
	2. Theory and evidence
	2.1. Socio-economic differentials in mortality
	2.2. A decomposition of socio-economic disparities in mortality

	3. Data, measures, and methods
	3.1. Data
	3.2. Measures
	3.3. Analytical strategy

	4. Results
	4.1. Descriptive results
	4.2. Multivariate results
	4.3. Decomposition of explanatory power

	5. Conclusion and discussion
	Note
	References



