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Abstract  By utilizing the China Health and Nutrition Survey (CHNS) data, this 
paper examines the extent of deviations in terms of horizontal equity in the field 
of China’s health and medical community, i.e., that those in equal demand ought 
to be treated equally, and computes the contribution of income in health 
inequality and utilization inequality of health care. The main conclusions are: 
There is pro-rich inequality in health and utilization of health care; income 
contribution to inequality of health care utilization accounts for 0.13–0.2; 
insurance also enlarges the inequality of health care utilization; health inequality 
in rural area is larger than that of in urban area; and both rural and urban health 
inequality are increasing. From 1991 to 2006, income changes in urban districts 
and rural area account for 7.08% and 13.38% respectively of raising inequality of 
rural and urban health. 
 
Keywords  health inequality, inequality in health care utilization, income, 
concentration index, Oaxaca decomposition 
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1  Introduction 

Equity has long been considered as an important goal in the health sector. 
Mooney (1986) argues that health equality should be considered prior to other 
targets, even in the trade-off between equity and efficiency. In fact, to some 
extent, there exists health inequality and inequality in health care utilization, 
accessibility of medical services and health financing in different countries and 



132 E Xie  

regions. Inequality between the rich and the poor is especially serious. The poor 
tend to suffer higher rates of mortality and morbidity than the better-off. They 
often access to less medical services, despite in higher level demand. Moreover, 
the poor often spend more on health care as a large share of their income than the 
better-off, trapping them in the vicious circle of poverty and disease. 

The inequality between the poor and the rich is not a reflection of their 
different preferences, but the constraint conditions, i.e., lower income, less access 
to health insurance and living conditions that are more likely to encourage the 
spread of disease (Le Grand, 1987a; Alleyne, 2000; Evans, 2001). The research 
of Sen (2002) argues that inequalities in health are more worrisome than 
inequalities in many other spheres. Because health and health care are important 
to people’s capability of function—their abilities to flourish as human beings. 

Equities of health and health care utilization include horizontal equity and 
vertical equity, and the former is widely applied in health economics. Horizontal 
equity means that equal demand ought to be treated equally; the demands of 
health care are related with age, health condition, but not with income, region 
and race. Inversely, horizontal inequity is defined as equal demands are not 
treated equally and the utilization of medical care is influenced by non-demand 
variables (Stephen, 2005). 

In the study of health economy, the common indexes and methods used to 
measure the equalities of health care are different, e.g., Gini coefficient, diversity 
index, concentration index and Atkinson index. Empirical studies on health 
inequality can be classified into two kinds: cross-regional comparison and 
time-series comparison, e.g., Illsley (1987) employs the Gini coefficient from 
1921 to 1983 in England and Wales to compare the average age at death; Le 
Grand (1987b) uses Gini coefficient, absolute Gini coefficient and Atkinson 
index to compare the average age at death of 32 developed countries; Van 
Doorslaer (1997) analyzes health inequality by means of individual health in 9 
countries and the test of dominant concentration index indicates that health care 
is in favor of the high-income group; Propper (1992) estimates the health 
inequality in Briton by using the concentration index in the year of 1974, 1982, 
1985 and 1987, and he utilizes four indexes to measure health: with or without 
acute disease, with or without activity-unrestraint chronic disease, with or 
without activity-restraint chronic disease and individual’s subjective health 
condition. Their conclusion shows that except for the index of activity-unrestraint 
chronic disease in 1985 and 1987, all the other indexes demonstrate pro-rich 
health inequality. Wagstaff (2003) employs decomposition method of 
concentration index to study the health inequality of Vietnam in 1993 and 1998, 
attempting to find the origin of inequality. 

The empirical literature on inequality of the health care utilization mainly 
focuses on the application of the indirect standardization and direct 
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standardization methods. The standardization here means eliminating the 
correlation between non-income factors and income factors. Dusheiko (2001) 
compares the influences of the indirect standardization and direct standardization 
method on the estimation of inequality, and argues that compared with the direct 
standardization inequality index, indirect standardization inequality index 
underestimates the partial concentration index largely. Lairson (1995) analyzes 
inequality of health care utilization in Australia in 1990 by using the method of 
direct standardization. The conclusion is that under the given necessary condition, 
the rich enjoys more inpatient service than the poor. Direct standardization 
method demands grouped data and indirect standardization method could use 
both grouped data and individual data, thus there are more literatures using 
indirect standardization method (van Doorslae, 2000; 2004; 2008). 

The important researches on income-related inequalities of health and health 
care utilization of China include: Utilizing subjective health data, Liu (2003) 
estimates four districts (counties) in Shanghai and concludes that, in sample 
regions, there exists income-related inequality of health; Hu (2005) uses the 
subjective health data from the third national health services survey and the 
income data to calculate the health concentration index in some sample counties 
in China, and argues that according to the international comparison, the health 
inequality in China is at a relatively high level, and according to the regional 
comparison within China, there are many differences among different regions. 

All these literatures enrich the research on health inequality. The existing 
literature, however, either decomposes and analyzes the cross section or focuses 
on the decomposition analysis of the changes, but seldom takes the discussion of 
health equity and equity of health care utilization into one analytical framework. 
This paper uses the data of the China Health and Nutrition Surveys (CHNS), and 
attempts to decompose and analyze the equity of health care utilization, health 
equity and its change grouped by year and by urban-rural areas. 

2  Method, Data and Variables 

2.1  Estimation Method: The Estimation and Decomposition of Inequality 
 
We use the method of O’Donnell (2008), Van Doorslaer (2003) and Wagstaff 
(2002) to estimate individual demand on health care utilization. The method is as 
follows: 
 lni i k ki p pi i

k p
y income x zα β γ δ ε= + + + +∑ ∑   (1) 

where iy  denotes the dependent variable (medical care use of individual i in a 
given period). There are three explanatory variables: ln iincome  stands for the 
household income of individual i; kx  stands for a set of k necessary indicator 
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variables including demographic and morbidity variables; pz  stands for p 
unnecessary variables. α , β , kγ  and pδ  are parameters to be estimated. iε  
is an error term. 

Eq. (1) can be used to estimate the expected demand, ˆ x
iy is the expected value 

of the utilization of health care based on an individual’s demand characteristics. 
The expected demand value can be computed with kx ’s actual value. ln iincome  
of the sample means value of pz  and the expected parameters of Eq. (1). That is: 
 ˆ ˆˆ ˆˆ lnx m m

i k ki p p
k p

y income x zα β γ δ= + + +∑ ∑   (2) 

Estimates of the (indirectly) standardized-demand utilization ˆ IS
iy can be 

obtained with the difference between the actual and x-expected utilization adding 
to the sample mean my . 
 ˆ ˆIS x m

i i iy y y y= − +   (3) 
Though the method above can measure the health care utilization of different 

income levels, it cannot decompose the inequality. Wagstaff (1991a, 1991b, 2003) 
uses concentration index (CI) to measure and decompose inequality in health 
care utilization and health inequality. CI is between –1 and 1; positive sign 
(negative sign) stands for pro-rich (pro-poor); and 0 means absolute equality. 

 1
2 2( )( ) cov ( , )n m m

i i i w i im miCI w y y R R y R
y y=

= − − =∑   (4) 

my  is the weighted sample mean; iR ( 1
1

1
2

i
i j ijR w w−

=
= +∑ , iw  denotes the 

sampling weight of the ith individual) is the fractional rank in the income 
distribution of sample i; mR  is the mean of weighted fractional rank (weighted 
by body weight); covw  denotes the weighted covariance (weighted by body 
weight). 

For testing the standard deviation of the concentration index,1 Kakwani (1997) 
applies the following regression model to estimate. 

 
2

1 1 1,
2 R

i i im y R
y
σ

α β ε= + +   (5) 

2
Rσ  is the variance of iR ; and regression coefficient is CI. 

The decomposition of health care utilization and health concentration index is 
as follows: 
 ln , ,r income k x k p z p

k p
CI CI CI CI GCIεη η η= + + +∑ ∑   (6) 

ln incomeCI , ,x kCI  and ,z pCI  stand for concentration index of income, 
demand and non-demand respectively; kη  stands for k factors’ elasticity of 
                                                        
1 Concentration index can also be estimated by Rao’s (1965) nonlinear delta method. 
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demand,2 
m

k k
k m

x
y

γ
η = ; m

kx  and my  are the mean of kx  and y  respectively. 

This method of decomposition is based on linear regression, thus it is not the 
most appropriate method for calculating the dependent variable and the binary 
dependent variable. But using the methods of the two-part model (TPM) and the 
truncated negative binomial model, the decomposition and application of health 
care in some countries done by Van Doorslaer (2000; 2004) and Wagstaff (2000) 
have demonstrated that the measurement of horizontal inequity differs less 
between OLS and based TPM. This paper use OLS method for simplicity. 

We compute an HI in health care use by subtracting the necessary inequality 
from total inequality: 
 ,k x k

k
HI CI CIη= −∑   (7) 

HI measures income-related inequity in health care utilization after 
standardizing for demand differences. It is between –2 and 2. Positive sign 
(negative sign) stands for pro-rich (pro-poor). 0 means absolute equality (Jui-fen, 
2007). 

This paper uses the method of Oaxaca (1973) to decompose the changes of the 
concentration index. The formula is as follows: 
 1 1 1( ) ( ) ( / )kt kt kt kt kt kt t t

k k
CI CI CI CI GCIεη η η μ− − −Δ = − + − + Δ∑ ∑   (8) 

 
2.2  Data 
 
This paper uses the data of China Health and Nutrition Surveys (CHNS). The 
survey covers urban and rural area in 9 provinces or autonomous regions 
(Liaoning, Heilongjiang, Shandong, Jiangsu, Henan, Hubei, Hunan, Guangxi and 
Guizhou) and applies multi-stage stratified random sampling method. Since 1989, 
this survey has been done for 7 times (in 1989, 1991, 1993, 1997, 2000, 2004 and 
2006). The data include health care utilization, medical insurance and individual 
health information, and a considerable part of the data is from the same 
respondents in different years. Due to the comparatively large differences of the 
health care utilization and health features between the adult and the minor, all the 
respondents’ ages are larger than 18 in this survey. 
 
2.3  Variables  
 
2.3.1  Health Care Utilization 

 
Generally, foreign scholars choose frequency to see a doctor, times of emergency 
                                                        
2 Individual health can be considered as the demand for health. 
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treatment and time in hospital during a certain period time as the criteria for 
health care utilization (Van Doorslaer, 2008). Due to the limitation of information; 
we can only use one of the questions in the survey, the time in hospital in the past 
four weeks as the criteria to measure the utilization of medical service. In 
addition, as the survey in 1989, 1991 and 1993 do not involve this question, we 
cut out these years. 

 
2.3.2  Health 

 
Indicators available for health equity analysis can be categorized under medical, 
body functional and subjective standards (Wagstaff, 1991a). Medical standard 
means the presence of some acute and chronic diseases that result from health 
deficiency. Body functional indicators define health-related deficiencies in 
performing normal functions. According to a subjective model, health is defined 
in relation to the individual’s overall perception of his or her health or the 
changes therein, possibly by comparing with other people of a similar age, e.g., 
self-assessed health is: (1) very good, (2) good, (3) so-so, and (4) poor. 

Dichotomizing the multiple-category responses and measuring health as the 
percentage of individuals with characteristics, this practice avoids the imposition 
of some scale that is assumed to indicate how much health is enjoyed in one 
category compared with another for an individual. But it obviously results in a 
loss of information and requires the introduction of an arbitrary cutoff point 
(Wagstaff, 1994). Several index-scoring algorithms have been developed for a 
number of generic health profiles, such as SF-36 index (Brazier, 1998), the 
Euroqol-5D index (Busschbachet, 1999) and HUI index (Feeny, 2002). This 
paper uses the method of Quality of Well-being Scale (QWB), which is 
established by Kaplan and Anderson (1988). QWB not only bases on objective 
index such as individual’s health condition, but also reflects the subjective 
judgment of the health status by oneself. QWB is estabilished on professional 
knowledge of economics, psychology, medicine and public hygiene. There are 
three steps: First, dividing daily activities into three types by function: mobility, 
physical activity and social activity. According to the related studies, especially 
those studies in medicine, three indexes are created by combining the diseases 
and disabilities with one’s capacity to be engaged in these three activities. They 
can reflect the objective situations of health condition. Zhao (2005) concludes the 
corresponding variables of objective situations appeared in the survey of CHNS 
in detail; second, according to the subjective statement of individual’s symptom, 
an index is constructed to reflect the subjective judgment of the health condition 
(symptom/condition index). Different weights are given to objective condition 
and subjective judgment; third, integrating the above 3 objective indicators and 1 
subjective index to create a unified index to measure health. QWB is between 0 
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and 1. 1 indicates the healthiest and 0 means death. The survey in 1989 does not 
involve adults’ health condition, thus the analysis of health inequality does not 
include the data of this year. 

 
2.3.3  Income 
 
The analytical unit of this paper is individual; however, the survey of CHNS for 
income is family unit. Accordingly, this paper substitutes per capita household 
income for personal income, but does not apply equal scale method that 
considers household economies of scale. The per capita household income in this 
paper is the sum of every family member’s wages, bonuses, subsidies and farm 
income divided by the number of family members. 

 
2.3.4  Other Explanatory Variables 

 
The other explanatory variables include gender, age, educational background, 
working state, occupation, region, health insurance and household characteristics. 
Before 2004, the types of medical insurance in CHNS included public medical 
care, labor health insurance, insurance owned by family members, cooperative 
medical care, coordinating medical, maternal and child health insurance and 
equivalent premium income (EPI) insurance. Labor health insurance and 
insurance enjoyed by family members are merged into medical insurance for 
urban workers in 2006. Except that, the types of medical insurance are almost the 
same for each year. This paper sums all kinds of medical insurance. 1 means that 
individual enjoys one or more than one type of medical insurance and 0 means 
that individual does not enjoy any kind of medical insurance. The definitions of 
variables are showed in Table 1. 

 

Table 1  The Defimition of Variables 

Variable Mark Definition 
QWB Health  Health index 

Ln(income) logarithm 
Per capita household income (include wages, bonuses, 
subsidies and farm income) 

gender Gender 1=male; 2=female (the same as CHNS) 

Age Age 
Four age groups: age 18−30; age 30−44; age 44−66; age 
60+ 

Sah self-assessed health sah1=very good; sah2=good; sah3=fair; sah4=poor 

Edu Education  

The highest education level. Edu2=primary school and 
junior high school; edu3=senior high school; 
edu4=secondary technical school and vocational school; 
edu5=college and university; edu6=master and above 

(To be continued) 
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(Continued) 

Variable Mark Definition 

Work Employment status 1=employment; 0=unemployment 

occup Occupation  1=non-peasant and fishermen; 0=else 

region Region  1=west region; 0=else (Liaoning, Shandong, Jiangsu) 

urban Urban and rural  1=urban; 2=else (the same as CHNS) 

Insu Medical insurance 
1= one or more than one type of medical insurance; 
0=else 

hhsize Household scale Number of family members 

drwater Tap water 1=with tap water in house or yard; 0=else 

Sani Sanitary status 
0=without or few excrement surrounds the house; 
1=else 

hosplong Distance to hospital Time for going to hospital (minutes for one way) 

 
Due to the dual-character in Chinese economy and society, the living 

environment, medical conditions and cultural value of urban residents are quite 
different from those of rural residents. This paper estimates urban and rural area 
respectively when analyzing health. However, for the reason of shortening the 
length, the utilizations of health care in urban area and rural area are analyzed 
together. The health analysis in urban and rural area is in Table 2. 

3  Empirical Results 

3.1  Income-Related Inequality of Health Care Utilization 
 
3.1.1  Distribution of Health Care Utilization 
 
Table 3 includes actual hospital utilization, concentration index of 
demands-standardized use and horizontal inequality index according to income 
quintile group. 

If the condition for horizontal equality of the health care utilization is met, the 
distributions of health care utilization for every income quintile group should be 
the same, i.e., under the same demands, the health care used by different income 
level should be the same. However, Table 4 illustrates that for both actual and 
demand standardized use, the coefficients of the concentration index and 
horizontal inequality are positive. This fact proves that the health care utilization 
is pro-rich: The richer, the more health care they enjoy, and income and health 
care utilization are positively related. Except for the actual utilization and 
demand standardized use in 1997 and the actual utilization in 2006, the 
inequality between actual utilization and demand standardized use are obvious. 
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For actual utilization of 2000, the highest income quintile is 5.5 times bigger than 
the poorest income quintile and the concentration index is significantly not zero. 
For demand standardized use, the highest income quintile is 174 times bigger 
than the poorest income quintile and the horizontal inequality index is 
significantly not zero neither. After 2000, the health care utilization gap between 
the rich and the poor has been decreasing, but still larger. 

Without considering individual’s living standard, if everybody enjoys the same 
health care utilization, then the concentration curve will overlap with the 45° 
equity line, which illustrates that the health care utilization is under equity status. 
When the poor (the rich) enjoys more health care, the concentration curve will be 
above (under) the equity line. The concentration curves of actual hospital 
utilization in the year of 2000 and 2004 were strictly under the 45° line, which 
indicated the health care utilizations in these years were pro-rich, i.e., the rich 
enjoyed more health care utilization. The t-statistic of the actual hospital 
utilization in 2000 and 2004 are also significant. In 1997 and 2006, the 
concentration curves of health care utilization are not strictly close to the equity 
line, but sway around the line. And the t-statistic of actual hospital utilization is 
not significant.3 

 
3.1.2  Decomposition of the Health Care Utilization 
 
The analysis above shows the differences of hospital utilization among different 
income quintile. In this section, we turn to analyze the causes of these differences. 
The decomposed results based on OLS are showed in Table 4. Classified by 
income, this table shows the extents of all the variables’ contribution to the total 
inequality in hospital utilization. For explaining and decomposing the results, we 
take the year 2004’s data including mean, concentration index, regression 
coefficient and contribution for instance (means analysis in other years are 
omitted). Every variable depends on three factors: first, the importance of the 
variable indicated by its mean value; second, the distribution of the variable of 
different income groups indicated by its concentration index; third, the marginal 
effect of hospital utilization indicated by regression coefficient. Take 
self-assessed health for example, averagely 7.6% of the respondents are under 
“poor” status; the larger the negative concentration index is, the more likely the 
“poor” status occurs in low-income groups. The regression coefficient, 0.7592, 
stands for the average increased days staying in hospital for the unhealthy 
individuals when compared with the healthy ones. The contribution of the 
variable—“poor” health condition—can be computed by use of Eq. (6) with these 
three factors. Table 5 illustrates that the contribution of the health condition, 
                                                        
3 For shortening the length, the concentration curve is not drawn in the paper. 
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“so-so” and “poor,” are generally negative, due to the negative concentration 
index. Negative contribution rate implies this contribution may lower the 
inequality of the days in hospital for the rich. Because the model is linear, one 
can sum the subjective health contribution rate to get the contribution of 
subjective health to the inequality of hospital utilization. This value in 2004 is 
0.0656, which indicates that the distribution of subjective health is in equal status 
(concentration index equals 0), and will decrease hospital utilization inequality 
by 0.0656. The computations and explanations of other variables’ contributions 
are generally the same. 

In short, negative contribution rate can decrease inequality, while positive 
contribution rate may increase inequality. The more unequal the income 
distribution is (measured by concentration index of logarithmic income), the 
larger the marginal hospital utilization and income’s positive contributions are. In 
each year, the inequality in income distribution causes pro-rich inequality in days 
of staying in hospital. The contribution of income to hospital utilization 
inequality decreased from 0.208 in 1997 to 0.164 in 2000 and 0.134 in 2004. In 
2006, this contribution rate increased to 0.154. All these indicate that income 
plays an important role in health care utilization. 

Demand variables’ (gender, age and subjective health) total contribution rate is 
negative in each year. This is good news for the poor because it implies that 
demand-orientated resource distribution of health care can decrease 
income-related inequality in health care utilization. Otherwise, when demand is 
not the main factor of health care utilization, income-related inequality in health 
care utilization will increase. 

Education and employment status are important socio-economic variables 
related to health and income. Compared with primary school (omitted group), the 
higher the education level is, the more the individual earns (CI is positive). If the 
marginal effect of health care utilization (the regression coefficient) is positive, 
education might have positive pro-rich contribution rate. Summing the 
contribution rates of education above primary school level (except for 2004), the 
contribution rate of education to the inequality of health care utilization in other 
years are all positive. Though the employment status reflects the differences of 
the accessibility of health care and the different time values, it is not the direct 
factor on health care utilization. It can be one part of the demand variables, e.g., 
compared with their healthy peers, the disabled are less healthy, earn less and 
have more demand on health care. The contribution of unemployment for them is 
generally negative in 2006. Compared with unemployment (omitted group), 
people who have jobs are richer (CI is positive), but the health care utilization is 
lower than the unemployment (the regression coefficient is negative). Thus the 
factor of employment status is pro-poor in 2006. Although it is pro-rich in other 
years, the contribution rate of employment status is quite low, only about 0.01. 
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The differences of health care utilization among regions or between urban and 
rural areas contribute to the income-related inequality of health care utilization 
only when the income levels in these areas are different. In fact, the differences 
between urban and rural areas are a reflection of the differences of the 
individual’s socio-economic conditions. Compared with the urban, rural area is 
poorer (CI is negative); the accessibility of health care is worse; the health care 
utilization is less (regression coefficient is negative), thus the health care 
utilization is pro-rich. Except for 1997, the income-related inequality of health 
care utilization between urban and rural area is positively pro-rich. Compared 
with the east region of China (omitted group), the west region of China is poorer 
(CI is negative). Because the average year health care utilizations in west region 
are higher than that in the east (regression coefficients are positive and he causes 
might be that the time value in the west is lower or the lower health level tends to 
enjoy more health care), the contribution of regions to the income-related 
inequality of health care utilization is pro-poorly negative. 

In most years, the contributions of occupation to the inequality of health care 
utilization are negatively pro-poor. Compared with farmer, non-farmer are richer 
(CI is positive). Health care utilization is relatively low due to the low time value. 
The contribution of occupation is only 0.004 in 2006. 

Whether one owns health insurance may also influences health care utilization. 
Jones (2000) argues that in the model of health care utilization, health insurance 
may be not completely exogenous under the health care system of voluntary 
medical insurance. Under the medical insurance system in China, medical 
insurance for urban workers is compulsory, while cooperative medical care and 
commercial medical insurance are voluntary. In all the years in survey, the 
proportions of voluntarily medical insured are not so high and the emphasis of 
this paper is the application of the decomposition of concentration index, thus we 
use the same method to estimate “marginal effect” and “contribution,” which 
may affects the accuracy of the results. The results indicate that compared with 
without medical insurance (omitted group), individuals who have medical 
insurance are richer (CI is positive); the health care they enjoy are more (the 
regression coefficient is positive); and the contribution of medical insurance to 
the income-related inequality of health care utilization is positive, i.e. pro-rich. 
Except for 2007, the t-statistics are significantly in almost other years. The 
contribution rates in 2000 and 2004 are 0.131 and 0.157 respectively, both larger 
than 0.1. 

 
3.2  Income-Related Inequality of Health 
 
3.2.1  Distribution of Health 
 
The health-indexes corresponding with income quintile are showed in Table 5. In 
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1991, the health conditions of the richest quintile and the poorest quintile were 
nearly the same. After 1997, the gap of health conditions between the high 
income and the low income began to expand and the health of the poorest 
individual was 95.6% of the richest individual in 1997. In 2000 and 2004, the 
proportion was near 95% and decreased to 89.7% in 2006. From 1997, the health 
index of every quintile tended to decrease. Health index of the poorest decreased 
from 0.954 to 0.797, and for the richest, the index was from 0.952 to 0.888. 
 

Table 5  Health Indexes Correspond by Quintile 
Quintile 1991 1993 1997 2000 2004 2006 

1 (poorest) 0.954 0.935 0.880 0.863 0.847 0.797 

2 0.953 0.936 0.900 0.891 0.874 0.846 

3 0.955 0.939 0.910 0.910 0.891 0.878 

4 0.953 0.936 0.913 0.900 0.889 0.878 

5 (richest) 0.952 0.935 0.920 0.907 0.869 0.888 

 
The comparison between urban and rural health indexes has three features. 

First, the difference of health index between the richest and the poorest in rural 
area is larger than that in city. From 1997, when the gap of health began to 
emerge in urban area and rural area for all quintile, to the year of 2006, this 
feature was obvious almost every year, e.g., in 2006, the health index of the 
richest in rural area was 0.903, and for the poorest, the number was 0.791 (the 
difference was 0.112). In the same year, this difference in urban area was only 
0.042. Second, the health index of relatively high income in rural area was larger 
than that in urban area. The health index of the forth and the fifth quintile in rural 
area were higher than their counterparts in urban area in each year. Third, the 
health index of both urban and rural area decreased from 1997.  

Form the health concentration curve, in 1991 the health concentration curves 
of urban and rural area were almost overlapped the equity line, which indicated 
that in the early 1990s, the extent of health equity was relatively high. In 2006, in 
both urban and rural area, the health concentration curves were under the equity 
line, which illustrated the pro-rich inequality of health in China and the rich were 
healthier. In 2006, health concentration curve was under the curves of other years, 
which indicated in recent years, the inequality of health in China has been 
enlarging.4 

 
3.2.2  Decomposition of Health Inequality 

 
We use the equations above to calculate the concentration indexes which 
                                                        
4 For shortening the length, the concentration curve is not drawn in the paper. 
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influence health indexes in urban area and rural area, and calculate the 
contribution rate of each variable to health inequality based on regression (see 
Table 6, Table 7 and Table 8). 

From the concentration indexes in Table 6, except 1991 in rural area and 2004 
in urban area, the concentration indexes of health indexes are positive every year, 
which indicate that the health in urban area and rural are all pro-rich. In most 
years, the concentration indexes of health indexes in rural area are larger than 
that in city, which implies that the pro-rich extent of health is higher in rural area. 
And in 2006, the concentration indexes of health in urban area and rural were all 
larger than that in 1991, which indicated the health inequality enlarged in both 
urban and rural. 

The same as health care utilization, if the concentration index of a variable 
smaller than zero means that compared with omitted group, the income is lower; 
conversely, if the concentration index is positive, the meaning is opposite. The 
variables of which the concentration indexes are negative each year imply that 
both in urban area and rural the low income group include female, west region, 
large family, bad sanitation condition, etc. Correspondingly, the concentration 
indexes are positive for the high income group, which include high level of 
education, non-peasant and with tap water in house or yard. 

The concentration index of income (logarithm) can reflect the inequality in 
income distribution. The concentration index of income in rural area steadily 
decreased from 1991 to 2004, and began to increase in 2006. The inequality of 
income tended to aggravate in rural area. For each year in survey, the 
concentration indexes of income in rural area are larger than that in city, which 
indicates that the extent of income inequality in rural area is larger than that in 
city. 

In rural area, the variables of which the concentration index decreased year by 
year were with tap water and occupation, which might due to the water 
improvement project and urbanization in recent years. The reducing of the 
positive concentration index is in favor of poverty group. 

The explanation of the regression results of urban and rural area should be 
careful, because the analysis of the decomposition of health inequality are more 
like the description, but not regression analysis in strictly causal sense, and with 
the directly estimated features of the outcome indicators of health systems. The 
health regression in urban area and rural areas implies the relationship between 
health and other factors like income, employment status, etc. The relationship 
may be reversely causality, e.g., health may have positive influence on income 
(income as dependent variable). The test of causality of variables should apply 
panel data. This paper focuses on the application of decomposition method, thus 
the explanation of the results should be considered more as the explanation of the 
relation ship between income and health. 
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In Table 7, the influences of income to health were all positive and in 1997, 
2000 and 2006, the statistical significances were very high. For gender, female 
were healthier than male, and t-statistics were very significantly high each year. 
The older the man was, the unhealthier he was. As getting old, health as a kind of 
human capital, its depreciation rate would increase gradually. 

The regression coefficients of relatively high education level in almost all the 
years are positive (except that the coefficient of master in 1997 is negative). The 
higher the education level is, the healthier the people are, and the more health 
people demand. This may be the fact that people who have higher education 
levels pay more attention to the human resource value of health. Certainly, under 
some conditions, high levels of education tend to cause greater psychological 
stress, thus influence the health index. The fact that the coefficients of the highest 
level of education are not significantly positive or even negative in some years 
proves the foregoing surmise. Compared with the unemployed, people who had 
jobs are healthier. Non-peasant in most of the years is not healthier than peasant. 
Family number, living in east or west region, sanitation condition, water 
condition and the distance to hospitals do not have specific influences to health.  

Table 8 indicates that the health regression coefficients in rural area were 
almost the same as in the urban. In all the years in survey, the influences of 
individual income to health were positive in rural area. From 1997, this kind of 
positive affection was significant. In rural area, female were healthier than male, 
and the t-statistics were all larger than 7, which implied that regression 
coefficient of gender was very significant. The older people were, the unhealthier 
they were. In most of the years, the higher the education level was, the larger the 
health index was. Non-peasant in most of the years was not healthier than 
peasant. Compared with the unemployment, people who had jobs were healthier. 
Family scale, living in east or west region, sanitation condition, water condition 
and the distance to hospitals did not have specific influences to health.  

In most of the years, income factor in urban area has the greatest contribution 
to health inequality and the contribution of income to the pro-rich health 
inequality is positive, which enforces health inequality. In 1991, 1993 and 2000, 
this contribution to heath inequality even exceeds 100%. Because the 
concentration indexes of employment are pro-rich (CI is positive), thus the 
employment status has positive contribution to pro-rich health inequality each 
year. People who have jobs are healthier than the unemployment, and the 
former’s health level (demand of health) is higher (regression coefficient is 
positive). The positive contribution of the employment status to health inequality 
also enforces the pro-rich health inequality. 

Except the year 1991, the contributions of rural income to health inequality are 
all positive, which enforces the pro-rich health inequality. The contribution of 
rural income to health inequality tended to decrease, and the contribution rate 
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reduced from 342.2% in 1993 to 14.05% in 2006. 
 

3.2.3  Decomposition of Changes of Health Inequality 
 
The health concentration index in urban area increased from 0.00065 in 1991 to 
0.1004 in 2006; in rural area, it increased from –0.00088 to 0.0259. During the 
expanding process of health inequality in both urban and rural area, what kind of 
role does the relevant determinants and elasticity of demand play? We apply Eq. 
(8) to decompose the changes of health inequality in urban and rural areas. The 
results are showed in Table 9. 
 
Table 9  Decomposition of Changes in Health Inequality: Oaxaca Method (1991–2006) 

Urban Rural  

CηΔ  CηΔ Total % CηΔ  CηΔ  Total  % 

Ln (income) 0.001 0.006 0.007 7.077 –0.000 0.004 0.004 13.382 

gender –0.002 0.000 0.000 0.023 –0.000 0.000 –6.200 –0.231 

age30–44 –0.000 1.410 –0.000 –0.167 –0.000 –0.000 –0.001 –1.937 

age44–60 0.001 –0.002 –0.001 –1.322 –0.000 –0.000 –0.001 –2.797 

age60+ 5.000 0.013 0.013 13.395 0.029 –0.005 0.024 89.852 

edu2 –0.001 –0.000 –0.001 –1.327 –0.000 0.001 0.001 3.636 

edu3 –0.000 0.001 0.001 0.628 0.000 0.001 0.001 4.905 

edu4 0.000 0.002 0.002 1.842 0.000 0.001 0.002 5.781 

edu5 0.003 0.002 0.005 5.016 –7.770 0.001 0.001 2.773 

edu6 1.000 –2.400 –8.950 –8.970 0.000 –4.060 3.220 0.120 

work 0.000 2.580 4.310 4.320 0.002 –0.000 0.002 6.900 

occup 0.004 –0.005 –0.001 –1.486 0.007 –0.007 –4.700 –0.177 

hhsize –0.013 –0.007 –0.020 –20.375 –0.001 –0.001 –0.002 –6.712 

region –0.000 0.001 0.001 1.218 5.420 6.710 6.760 2.530 

drwater –0.000 0.001 0.001 0.987 0.000 –0.000 –0.000 –0.660 

sani 0.000 0.000 0.000 0.408 0.000 0.000 0.001 2.052 

hosplong –0.000 4.530 –0.000 –0.131 0.000 –2.890 7.900 2.950 

 
The results in Table 9 show us that during the expanding process of health 

inequality in the urban area, changes in income inequality and income demand 
elasticity are mutually reinforced, for the CηΔ  and CηΔ  are both positive. In 
addition, we find that in the income changes, CηΔ  is much bigger than CηΔ , 
so the main cause for the expanded health inequality is the expanding income 
inequality, but not the increased income demand elasticity. From 1991 to 2006, 
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the average contribution rate of the income changes to the health inequality in the 
urban area is 7.08%. Factors like the variation of aging population, high level 
education and so on also have positive contribution to the expanding of health 
inequality in the urban; while changes of family scale and middle-aged 
population play an inhibitory role to the rising of health inequality. 

In the rural area, reversely, we find that during the process of the enlarging 
health inequality affected by income, changes of income inequality and income 
demand elasticity mutually offset. The main cause is the increased income 
demand elasticity, not the income inequality. From 1991 to 2006, the average 
contribution rate of income changes to the health inequality was 13.38% in the 
rural area. Similar to the urban area, factors like the change of aging population; 
employment status and so on also have positive contribution to the increased 
health inequality in the rural area; furthermore, changes of family scale and 
middle-aged population also play an inhibitory role to the increased health 
inequality. 

4  Conclusion 

This paper uses the data of CHNS to test the horizontal equity of medical 
treatment and public health territory in China, and precisely to test if same 
demands are treated equally and the deviation from that target. The paper also 
calculates the contribution of income to the health inequality and inequality of 
health care utilization. Considering the differences of the determinants of health 
care utilization and health, this paper distinguishes among income, demand 
(gender, age and health condition) and non-demand variables (education, 
occupation, region, etc.). The results of the decomposition of concentration 
indexes based on regression show that: First, there is pro-rich health inequality 
and inequality of health care utilization in China. People with higher income are 
healthier and enjoyed more health care than those who have lower income. The 
contribution of income to the inequality of health care utilization is between 0.13 
and 0.2. Income is not the only cause of the inequality of health care utilization; 
factors like medical insurance also enlarge it. Second, in most years of the survey, 
the concentration indexes of health in the rural area are larger than that in city, 
which implies that the extent of health inequality in rural area is more serious 
than that in the urban, i.e., the extent of pro-rich in rural area is higher. And in 
2006, the concentration indexes of health in the urban and rural areas were both 
larger than that in 1991, which indicated the deepened inequity in the urban and 
rural area. Third, during the process of the exacerbation of health inequality, the 
contribution rates of the income changes to the increasing of health inequality are 
7.08% and 13.38% respectively for the urban and rural area. During this process 
in the urban, the main reason is the income inequality, while in the rural; the 



154 E Xie  

rising of the income elasticity of demand plays the more important role. The 
corresponding policy implications are: For solving the problem of income-related 
inequality and health care utilization in China, the key point is to increase the 
income of people whose socio-economic status are relatively low, and then to 
improve their accessibility of health and health care, at the same time, expanding 
the coverage of medical insurance to absorb the vulnerable groups into the health 
care security net. 

Compared with international empirical studies on health equity, in this paper 
there are still some problems of the calculation of the concentration index to 
investigate: Because the total household expenditure is not available in CHNS, it 
is difficult to estimate the disposable income. In this paper, I use total income to 
calculate concentration index, while internationally, disposable income is widely 
used, and thus the accuracy of the concentration index in this paper may be 
affected. Household income usually does not distribute equally among every 
family member, the method of substituting per capita household income for 
individual income may also lead to errors. For the weighing of income ranking, 
this paper uses the method of weighting by individual weight. However, which is 
more accurate to the estimate of inequality, weighted by weight or by height? All 
these demand further research.  
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