
https://doi.org/10.1177/00469580221104370

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and 
Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

INQUIRY: The Journal of Health Care
Organization, Provision, and Financing

Volume 59: 1–11
© The Author(s) 2022

Article reuse guidelines:
sagepub.com/journals-permissions 

DOI: 10.1177/00469580221104370
journals.sagepub.com/home/inq

Do Rural-Urban Identities Affect  
Individuals’ Health? Evidence From China

Feng-Gang Lu, PhD1 , Yin-Ping Chen, PhD2 ,  
and Fan-Jie Yang, MA1

Abstract
We study the relationship between household registration status (Hukou) and the state of individuals’ health to find out 
whether inequality in health between urban and rural population exists in China. We have used the probit model to regress 
the state of health on household registration using the individual-level data of the 2018 CFPS survey. We find that inequality 
in health between urban and rural population does exist in China. Individuals with rural Hukou have a higher probability 
by 1.4% to be admitted to hospital than individuals with urban Hukou. While, individuals with rural Hukou tend to over-
estimate the state of their health as the probability for them to assess themselves healthy is higher by 1.7% than individuals 
with urban Hukou. The findings suggest that policy makers should recognize the issue of rural-urban health inequalities 
and take measures, such as controlling pollution in rural areas and providing high quality routine health checks for rural 
population to deal with the problem.
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Original Research

What do we already know about this topic?
Empirical studies show that disparities in health outcomes between rural and urban population are prevalent though the 
degree varies.

How does your research contribute to the field?
We find a contradiction in China that individuals with rural Hukou have a higher probability by 1.4% to be admitted to hospital 
than individuals with urban Hukou, meanwhile, individuals with rural Hukou tend to over-estimate the state of their health.

What are your research’s implications toward theory, practice, or policy?
The findings suggest that policy makers should recognize the issue of rural-urban health inequalities and take measures, 
such as controlling pollution in rural areas and providing high quality routine health checks for rural population to deal with 
the problem.
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Introduction

As a typical well-known “dual economy,” together with a 
household registration system (Hukou; We will discuss 
China’s Hukou system in details in the section of “Methods.”) 
which separates population into rural and urban categories, 
we want to find out whether China features “dual” health 
inequalities between rural and urban population. Health 
inequality is a particular type of disparities in health reveal-
ing the social hierarchies of different social groups and they 
put the disadvantaged groups in society at further disadvan-
tage with respect to their health, which in turn is essential for 
escaping from social disadvantage.1

Empirical studies show that disparities in health outcomes 
between rural and urban population are prevalent though the 

degree varies. The United States residents living in rural 
counties are more likely to have poorer health outcomes than 
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their urban counterparts2-4; counties with a higher rural popu-
lation have a higher rate of mortality of COVID-19.5 Britain 
shows the same trend of health inequalities, and health 
inequalities are growing wider.6 The risk for depression and/
or anxiety is higher for the rural perinatal women than the 
urban counterparts in the UK.7 In China, the management 
and control of hypertension and diabetes were worse in rural 
than urban areas; the coverage for breast cancer and cervical 
cancer screening was worse among those from rural areas 
and for the poorest.8 Evidence suggests that health differ-
ences between urban and rural population may be attributed 
to access to health care services, health-related behaviors, 
and air and water quality in respective areas. Access to and 
the utilization of health services influence the performance 
of rural health care.9-11 Compared to urban residents, rural 
residents had lower access to health information from 
sources including primary care providers, specialist doc-
tors, blogs, and magazines, and less use of search 
engines.12,13 Differences in physical aspects of a place, such 
as air or water quality may correlate with rural-urban health 
differences.14 Particulate matter and ozone are 2 well-charac-
terized air pollutants that can cause bad health outcomes, and 
contaminants in water are associated with a range of acute 
and chronic adverse effects.15,16 Health-related behaviors, 
such as sufficient sleep, nondrinking, nonsmoking, main-
taining normal body weight, meeting aerobic leisure time 
physical activity recommendations, can benefit individuals’ 
health.17 It is difficult for rural areas to deliver services and 
provide needed health communications about the benefits of 
adopting these behaviors.18,19

The study aims to examine the impact of household regis-
tration status on rural-urban health inequalities in China and 
adds to literature of this field in the following ways. First, 
we use rich individual-level data from the CFPS survey to 
identify rural-urban health inequalities across China and 
therefore highlights the need to address shortfalls in rural 
healthcare. Second, to overcome the impacts of measure-
ment errors and the issue of outliers on estimation results, 
we transform the covariates into binary variables, in which 
approach we combine qualitative information and quantita-
tive information into our analysis. Another advantage of this 
approach is that the mean of each variable also tells the prob-
ability of the event, which makes it convenient to proceed 
with statistical analysis. Third, as a further addition to the 
existing body of evidence for rural-urban health inequalities, 
we provide insights on the current situation of China and dif-
ferentiate between the effects of rurality on individuals’ self-
assessed health and their medical treatment.

Methods

Data

We obtain individual-level data of 2018 released in August 
2020 by the China Family Panel Studies (CFPS), which 

consists of 5 datasets, Person, Person-proxy, Child-proxy, 
Family, and Family-connection. The CFPS survey is a 
nationally representative, annual longitudinal survey of 
Chinese communities, families, and individuals launched in 
2010 by the Institute of Social Science Survey (ISSS) of 
Peking University, China.

The 2018 CFPS data are used for our research based on 3 
considerations. First, the large sample size is crucial to our 
analysis. The 2018 CFPS survey interviewed 14 241 families 
and 32 669 individuals within these families in 31 provincial 
districts of China. Second, the sampling methods make the 
overall CFPS sample representative of the country. The sam-
ple for the CFPS baseline survey through a multi-stage prob-
ability is drawn with implicit stratification. Each subsample 
in the CFPS study is drawn through 3 stages: county (or 
equivalent), then village (or equivalent), then household. 
Third, the scope of the survey fit our research. The 2018 
CFPS survey collected individual-level and family-level data 
on the economic, as well as the non-economic, wellbeing of 
the Chinese population, with a wealth of information cover-
ing such topics as health, household registration status, eco-
nomic activities, education outcomes, family dynamics and 
relationships.

We focus on studying the state of health of individuals 
over the age 16 to 65. After drawing data of individuals over 
16 to 65 and deleting observations with unidentified values, 
we obtain a sample of 25 303 individuals, of which 18 900 
individuals have urban Hukou and 6403 individuals have 
rural Hukou.

Model Construction

We first present our baseline regression in equation (1), 
which consists of regressing the state of health on registra-
tion status, controlling for 4 groups of 23 variables.

When it comes to a qualitative regress and, there are usu-
ally 3 estimators to get the estimates, the linear probability 
model (LPM), the logit Model, and the probit Model. Before 
the availability of the logit and probit models, the LPM was 
used quite extensively because of its simplicity. But the 
LPM has 2 vital drawbacks that the fitted probabilities can 
be less than zero or greater than one and the partial effect of 
any explanatory variable is constant. To explain the behav-
ior of a binary explained variable we will have to use a suit-
ably chosen cumulative distribution function (CDF). The 
logit model uses the cumulative logistic function, and the 
probit model uses the normal CDF, which in principle one 
could substitute in place of the logistic CDF. That is to say, 
there is no compelling reason to choose one over the other. 
But we choose the probit model, equation (2), as our main 
estimation method based on McFadden’s view that the pro-
bit model is more suitable for explanations from rational 
choice perspective on behavior.20 Because the LPM is sim-
ple to estimate and interpret we still use it, equation (3), as a 
benchmark for comparison.
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	 P y G h Xi i( ) ( )= = + +1 0 1α α β 	 (2)

	 P y h Xi i( )= = + +1 0 1α α β 	 (3)

where the subscript i denotes individual i, y is the state of 
health, h is the main explanatory variable, registration status 
(Hukou), u is the error term, and X is a vector of 23 control 
variables, discussed as follows.

Explained Variable

We extract from the Person dataset our 2 main dependent 
variables, inpatient care and self-assessed health, to measure 
individuals’ health state. Both variables are defined to be 
dummy variables, the value 1 indicating “healthy” and 0 
indicating “unhealthy.” Inpatient care takes on the value 1 
if the respondent hasn’t been admitted into hospital during 
the recent 12 months, and 0 if otherwise. Self-assessed 
health is defined to be 1 if the respondent rate his health as 

“excellent,” “very good,” or “good,” and 0 if the answer is 
“fair” or “poor.”

We are interested whether there are differences in health 
state between urban and rural population. As shown in 
Table 1, urban population are on average slightly “healthier” 
than rural population. To be specific, 90.5% of urban popula-
tion and 89% of rural population haven’t received inpatient 
health care services, and 76.4% of urban population and 
73.2% of rural population believe that they are healthy.

Main Explanatory Variable

China has a household registration system (Hukou system) 
in which each person has a Hukou (registration status), clas-
sified as “rural” or “urban” status, in a specific administra-
tive unit.21-23 The Hukou system was used for a long history 
since the founding of P. R. C. as an instrument for local gov-
ernment to take control of population migration, because the 
Hukou status was related to eligibilities for social welfare 
benefits. People with rural Hukou were not eligible for regu-
lar urban welfare benefits (access to local schools, urban 
pension plans, public housing, etc.) and other rights that are 

Table 1.  Summary Statistics.

Variable

Mean

Std. dev. Min. Max. Expected signTotal Rural Urban

Inpatient care 0.894 0.890 0.905 0.308 0 1  
Self-assessed health 0.740 0.732 0.764 0.439 0 1  
Registration 0.747 0.747 0 0.435 0 1 (-)
Per capita family income 0.292 0.205 0.556 0.456 0 1 (+)
Family deposit 0.209 0.161 0.352 0.407 0 1 (+)
Family debt 0.225 0.252 0.145 0.418 0 1 (-)
Medical insurance 0.086 0.080 0.105 0.281 0 1 (+)
Employment 0.766 0.794 0.684 0.424 0 1 (+)
Work intensity 0.410 0.494 0.322 0.492 0 1 (-)
Housing 0.875 0.880 0.858 0.331 0 1 (+)
Ventilation 0.046 0.029 0.096 0.209 0 1 (+)
Kitchen water 0.756 0.695 0.936 0.430 0 1 (+)
Food expenditure 0.269 0.240 0.353 0.443 0 1 (+)
Healthcare 0.122 0.090 0.214 0.327 0 1 (+)
Age 0.803 0.810 0.783 0.398 0 1 (+)
Workout 0.374 0.335 0.489 0.484 0 1 (+)
Smoking 0.140 0.146 0.122 0.347 0 1 (-)
Drinking 0.146 0.149 0.137 0.353 0 1 (-)
Gender 0.495 0.493 0.500 0.500 0 1 (+)/(-)
Marriage 0.796 0.798 0.789 0.403 0 1 (+)
Family bond 0.468 0.445 0.533 0.499 0 1 (+)
Internet 0.990 0.992 0.985 0.099 0 1 (+)/(-)
Worship 0.740 0.759 0.684 0.438 0 1 (+)
Trust 0.557 0.543 0.598 0.497 0 1 (+)
Helping behavior 0.697 0.694 0.705 0.460 0 1 (+)
Charity 0.250 0.222 0.334 0.433 0 1 (+)

Note. Number of total observations: 25 303. Number of urban observations: 18 900. Number of urban observations: 6403.
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available to those with urban Hukou. So it used to be very 
difficult for population with rural Hukou to convert to urban 
Hukou. Due to seeable reasons, the government of China 
took steps to abolish the dualistic Hukou system since 2014, 
instead, established a new unified Hukou system in which 
each person has a residence Hukou, designating the registra-
tion status, “rural” or “urban,” based on his residence and 
tried to provide unified social security benefits based on their 
contributions for all the citizens, irrespective of where they 
live. Today obviously, individuals have quite a freedom to 
move or migrate from one area to another due to the house-
hold registration reform. But rural populations still do not 
have perfect access to many urban public services, such as 
education and healthcare, which leaves a large number of 
rural children and elderly people behind in their home-
towns.24 Furthermore, under the current household registra-
tion system, once individuals with rural Hukou decide to 
transform to rural Hukou, they have to give up the ownership 
of their rural homes, lands, and other rights attached. With 
China’s rapid urbanization, the market value of rural land has 
increased significantly, and rural Hukou, which is directly 
related to land rights, has acquired a higher monetary value, 
thus making rural individuals more inclined to retain their 
original Hukou.25 These factors have led to a large group of 
rural individuals into cities in the form of “floating popula-
tion” who work in urban areas but maintain rural Hukou and 
return to where they come from when they are done with 
their work. So Hukou is adopted here as a variable to desig-
nate urban and rural individuals.

The data on respondents’ household registration status are 
drawn from the Person dataset. Registration status is defined 
to be 1 if the respondent has rural Hukou, and 0 if the respon-
dent has urban Hukou. Table 1 shows, 74.7% of the respon-
dents of the CFPS survey are rural and 25.3% of them are 
urban.

Control Variables

We control for 4 groups of variables, economic factors, stan-
dard of living, demographic statistics and habits, and social 
relationship. In detail, we take into consideration the effects 
of 23 factors, including income, wealth, debt, medical insur-
ance, employment, work intensity, housing, ventilation, 
kitchen water, food expenditure, healthcare, age, gender, 
workout, habits of smoking and drinking, marriage, family 
bond, internet, faith, trust, charity and helping behavior.

There are 6 variables controlled for in the group of eco-
nomic factors. Data on per capita family income, family 
deposit and family debt, are drawn from the Family dataset. 
We extract these data from the Family dataset to match to 
each respondent in the Person dataset based on family codes. 
Per capita family income is defined to be 1 if the original 
value is greater than mean, and 0 if otherwise. Family deposit 
is used as a proxy variable to measure wealth, and take on the 
value 1 if the original value is greater than mean, and 0 if 

otherwise. Family debt is defined to be 1 if the family owe 
debts, and 0 if otherwise. Data on medical insurance, employ-
ment and work intensity, are drawn from the Person dataset. 
Medical insurance is defined to be 1 if the respondent has 
medical insurance, and 0 if otherwise. Employment takes on 
the value 1 if the respondent is employed or at school, and 0 
if otherwise. Work intensity is defined to be 1 if the weekly 
working hour is greater than mean, and 0 if otherwise. Table 
1 reports the means of these 6 variables. Compared to rural 
population, urban population has higher per capita family 
income and family deposit, less family debt and lower work 
intensity. To be specific, 55.6% of urban population has 
higher per capita family income than average, but the pro-
portion for rural population is as low as 20.5%. 35.2% of 
urban population and 16.1% of rural population has higher 
family deposit than average. 14.5% of urban population and 
25.2% of rural population owes debts. 68.4% of urban popu-
lation and 79.4% of rural population is working or studying. 
32.2% of urban population and 49.4% of rural population has 
longer working hours than average. The statistics tell us that 
urban population on average has a better economic back-
ground than rural population.

There are 5 variables controlled for in the group of stan-
dard of living. Data on these 5 variables, housing, ventila-
tion, kitchen water, food expenditure, and healthcare, are 
drawn from the Family dataset and matched with the Person 
dataset. Housing is defined to be 1 if the family own the 
house they are living in. Ventilation takes on the value 1 if a 
central ventilation system or an air cleaner is used. Kitchen 
water takes on the value 1 if it is processed. Food expendi-
ture takes on the value 1 if the ratio of restaurant dining 
expenses to family income are greater than mean, and 0 oth-
erwise. Healthcare takes on the value 1 if the ratio of health-
care expenses to family income are greater than mean, and 0 
otherwise. As shown in Table 1, 85.8% of urban population 
and 88% of rural population owns housing. 9.6% of urban 
population and 2.9% of rural population uses a new ventila-
tion system or an air cleaner. 93.6% of urban population and 
69.5% of rural population uses processed kitchen water. 
35.3% of urban population and 24% of rural population has 
higher restaurant dining expenses than average. 21.4% of 
urban population and only 9% of rural population has higher 
healthcare expenses-income ratio than average. We find that 
urban population has better housing conditions, spends more 
on healthcare and dining in restaurants than rural population. 
Therefore, on the whole, urban population has higher quality 
of living standard than rural population.

There are 5 variables controlled for in the group of demo-
graphic statistics and habits. Data on these 5 variables, age, 
gender, workout, smoking, and drinking, are drawn from the 
Person dataset. Age is defined to be 1 if the respondent is 
over the age 16 to 55, and 0 if otherwise. Gender takes on 
the value 1 if the respondent is male, and 0 for female. 
Workout is 1 if workout time is longer than mean, and 0 if 
otherwise. Smoking is defined to be 1 if the respondent 
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smokes more cigarettes than mean, and 0 if not. Drinking is 
1 if the respondent drinks alcohol more than 3 times a week, 
and 0 if otherwise. Compared to urban population, rural 
population has a slightly higher proportion of heavy smok-
ers, alcohol drinkers and young people, and much less work-
out time. Table 1 shows, 14.6% of rural population and 
12.2% of urban population smokes more than average which 
is 15 cigarettes a day. 14.9% of rural population and 13.7% 
of urban population drinks alcohol more than 3 times a 
week. 81% of rural population and 78.3% of urban popula-
tion is over the age 16 to 55. 33.5% of rural population and 
48.9% of urban population has longer workout time than 
average. 49.5% of rural population and 49.3% of urban pop-
ulation is male.

There are 7 variables controlled for in the group of social 
relationship. Data on these 7 variables, marriage, family 
bond, internet, faith, trust, charity, and helping behavior, are 
drawn from the Person dataset. Marriage takes on the value 
1 if the respondent is in marriage or lives with a partner, and 
0 if the respondent is unmarried, divorced or lost his partner. 
Family bond takes on the value 1 if the respondent contacts 
his parents or offspring more than twice a week, and 0 if 
otherwise. Internet takes on the value 1 if the respondent is 
used to using internet or Wi-Fi, and 0 if not. Faith is defined 
to be 1 if the respondent believes in the Buddha or the 
Bodhisattva, the Taoist Gods, Allah, Jesus, ancestors, ghosts, 
or Feng Shui (Feng Shui is also called Chinese Geomancy. 
The Chinese words “feng” and “shui” translate to mean 
“wind” and “water,” respectively. The philosophy of Feng 
Shui is a practice of arranging the pieces in living spaces in 
order to create balance with the natural world. The goal is to 
harness energy forces and establish harmony between an 
individual and their environment.), and 0 if otherwise. Trust 
is defined to be 1 if the respondent believes that most people 
can be trusted, and 0 if the respondent believes that one 
should be careful about others. Charity is defined to be 1 if 
the respondent made donations in the past 12 months, and 0 
if otherwise. The attitude to helping behavior is defined to 
be 1 if the respondent believes that most people are willing 
to help others, and 0 if the respondent believes that people 
by nature are basically selfish. Table 1 tells that rural popu-
lation has better companionship and more likely has faith, 
but urban population is more positive to trust, helping 
behaviors and charity. 79.8% of rural population and 78.9% 
of urban population lives with partners. 99.2% of rural pop-
ulation and 98.5% of urban population uses internet in daily 
life. 53.3% of urban population and 44.5% of rural popula-
tion contacts their parents or children more than twice a 
week. 59.8% of urban population and 54.3% of rural popu-
lation believes that most people can be trusted. 70.5% of 
urban population and 69.4% of rural population believes 
most people are willing to help others. 33.4% of urban pop-
ulation and 22.2% of rural population made donations in the 
past 12 months.

The summary statistics are reported in Table 1.

Results

The Influence of Household Registration Status 
on Inpatient Care

In Table 2, we report the findings about the relationship 
between inpatient care and household registration status after 
controlling for further covariates. We find evidence— robust 
to econometric techniques of LPM and probit—that inequal-
ity in health between rural and urban population exists in 
China. The concern of interest here is the response probabil-
ity, so we choose the results of probit for our analysis.

Table 2 shows that the effect of household registration on 
individuals’ health is both statistically and economically sig-
nificant. The probability to be admitted to hospital is about 
1.4% higher for people with rural Hukou than people with 
urban Hukou. Because we have controlled for most eco-
nomic and demographic variables, the 1.4% differential can-
not be explained by the differences in the above factors 
between rural and urban population. We can conclude that 
the differential is due to household registration status or fac-
tors associated with household registration status that we 
have not controlled for in the above model. In this study we 
couldn’t take into account all possible factors that determine 
individuals’ health, such as access, quality, and utilization of 
clinical care, eating habits and options, air pollution, etc. 
These factors are related to rural and urban areas and contrib-
uting to differences in health.11,26,27

Controls.  As Table 2 shows, regardless of different estima-
tion methods, the findings for the control variables are quite 
similar. First, higher income, having medical insurance, hav-
ing a job or schooling, younger age, drinking alcohol, males, 
close family bond, a positive attitude to trust and helping 
behavior are positively related to individuals’ health, which 
means individuals with either of the above features have a 
higher probability to be healthy. Second, owing debts, and 
in-marriage or living with a partner are robustly negatively 
associated with individuals’ health. People with either of the 
2 features have a lower probability to be healthy. Third, 
higher family deposit, longer working time, the ownership of 
houses, a central ventilation system or an air cleaner, pro-
cessed kitchen water, higher restaurant dining expenses, 
higher healthcare expenses, longer workout time, heavy 
smoking, use of internet, having faith, and a positive attitude 
to charity have no statistically significant effects on individu-
als’ health.

Among the above factors, we need to discuss further the 
following ones, smoking, drinking, marriage, gender, work-
out, and faith. First, as shown by Table 2, smoking yields an 
expected negative value (−0.004) but it is not robustly asso-
ciated with individuals’ health indicated by the high P-value 
(.504), which runs counter to our expectation that smoking 
is bad to people’s health. In order to test the robustness of 
this finding, we generate a new variable, Smoking2, which 
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is defined to be 1 if the respondent smokes, and 0 if other-
wise, to redo the regression. The new regression results show 
that the average marginal effect of smoking2 is 0.004 and the 
P-value is .482. There is still no clear-cut evidence that 
smoking leads to bad health. This result may arise from the 
measurement that we quantify health state by whether the 
respondent was admitted to hospital. The influence of smok-
ing on individuals’ health may not come so far to cause 
smokers being admitted even if smoking indeed influences 
individuals’ health in some way. We will discuss this in the 
next section concerning the effects of smoking on self-
assessed health. Second, contrary to popular belief and our 
expectation, Table 2 indicates that drinking alcohol more 
than 3 times a week raises the probability to be healthy by 
2%. One explanation for this is that people in China usually 
drink together with a group of relatives or friends, from 
which the gossips, family love, and friendship may benefit 
people’s health. Third, the negative value on marriage 
(−0.03) tells that being married or living with a partner harms 

individuals’ health, which is quite contrary to what we 
expected. We need to find what happens with our marriage if 
this finding stands. One hypothetical cause of this may lie in 
the differences of age between married people and unmarried 
people. Unmarried people are on average younger than mar-
ried people because the Marriage Law of China have require-
ments of age for people to be married, which is above 22 for 
males and 20 for females. To test the hypothesis, we drop 
observations of males under 22 and females under 20, and 
redo the regression. The new regression gives the average 
marginal effect of marriage (−0.015) and the P-value (.016). 
The above finding about marriage and health still stands. 
Fourth, we also need to mention the finding that males have 
a higher probability to be healthy by 1.1% than females. The 
causes behind the differential need to be looked into by 
researchers and policy makers. Fifth, the negative relation-
ships between workout, faith, and health are not as what we 
expected though explicable, which indicates that individuals 
suffering from bad health are more motivated to work out 

Table 2.  Inpatient Care and Household Registration.

Variable

(1) (2) (3) (4)

Inpatient care

Registration –0.012** (0.005) –0.012*** (0.005) –0.013** (0.005) –0.014** (0.005)
Per capita family income 0.012*** (0.005) 0.015*** (0.004) 0.013*** (0.005) 0.016*** (0.005)
Family debt –0.037*** (0.005) –0.037*** (0.005) –0.035*** (0.004) –0.035*** (0.004)
Medical insurance 0.037*** (0.006) 0.038*** (0.006) 0.046*** (0.008) 0.046*** (0.008)
Employment 0.034*** (0.006) 0.035*** (0.005) 0.032*** (0.005) 0.034*** (0.005)
Age 0.085*** (0.006) 0.086*** (0.006) 0.071*** (0.005) 0.072*** (0.005)
Drinking 0.022*** (0.005) 0.022*** (0.006) 0.02*** (0.006) 0.02*** (0.006)
Gender 0.009** (0.004) 0.01** (0.004) 0.011** (0.004) 0.011** (0.004)
Marriage –0.027*** (0.005) –0.026*** (0.005) –0.03*** (0.006) –0.03*** (0.006)
Family bond 0.015*** (0.004) 0.015*** (0.004) 0.016*** (0.004) 0.016*** (0.004)
Trust 0.008** (0.004) 0.009** (0.004) 0.009** (0.004) 0.009** (0.004)
Helping behavior 0.009** (0.004) 0.009* (0.005) 0.009** (0.004) 0.009** (0.004)
Charity –0.007* (0.004) –0.007 (0.004) –0.008* (0.005) –0.008 (0.006)
Healthcare –0.01* (0.006) –0.009 (0.006) –0.01* (0.006) –0.009 (0.006)
Family deposit 0.006 (0.005) 0.006 (0.005)  
Work intensity 0.006 (0.004) 0.006 (0.004)  
Housing –0.005 (0.006) –0.007 (0.006)  
Ventilation 0.007 (0.009) 0.007 (0.01)  
Kitchen water 0.001 (0.005) 0.001 (0.005)  
Food expenditure 0.004 (0.004) 0.005 (0.005)  
Workout –0.008 (0.006) –0.07 (0.006)  
Smoking –0.001 (0.006) –0.004 (0.006)  
Internet –0.012 (0.017) –0.012 (0.021)  
Worship –0.004 (0.006) –0.003 (0.005)  
Estimation technique LPM LPM Probit Probit
F/Wald chi2 27.78 40.87 715.03 704.52
Pro>F/Pro>chi2 0.0000 0.0000 0.0000 0.0000
Observations 25 303 25 303 25 303 25 303

Note. Average marginal effects and Delta-method standard errors in parentheses for probit estimation; Coefficients and Robust standard errors in 
parentheses for LPM estimation. Columns (2) and (4) report the results of regression excluding insignificant variables in (1) and (3).
*P < .1. **P < .05. ***P < .01.
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and worship. To account for the potential endogeneity aris-
ing from reverse causality between workout, faith and health, 
we use the lagged data of workout and faith from the 2016 
CFPS survey matching with the 2018 database based on per-
son IDs to do the regression. The average marginal effects 
and the p-values for workout and worship are −0.008 and 
0.018, and −0.004 and 0.429, which means the relationships 
between workout, worship and health are still negative and 
insignificant.

The Influence of Registration Status on Self-
Assessed Health

Table 3 displays the estimation results of equation (2) using 
probit, and equation (3) using LPM, with self-assessed health 
as the dependent variable. Due to the same reason as section 
4.1, we use the results of probit for our analysis.

As Table 3 shows, the positive and significant average 
marginal effect of household registration on individuals’ 

self-assessed health indicates that individuals with rural 
Hukou have a higher probability by 1.7% to assess 
themselves healthy than individuals with urban Hukou. 
Considering that we have controlled for a number of eco-
nomic and demographic variables, the differential of 1.7% in 
probability may reveal the differences in attitudes of rural 
and urban population toward health. For one thing, urban 
population may have better knowledge of their health than 
rural population due to more frequent health checks and pro-
fessional diagnoses. For another thing, urban population may 
have higher standards than rural population to claim them-
selves healthy. The CFPS survey shows that 62% of urban 
population goes to general hospitals or specialty hospitals, 
but the proportion of rural population is as low as 33%, and 
67% of rural population chooses to go to small hospitals, 
such as township hospitals or village clinics.

We can never neglect the 1.7% differential in self-
assessed health between rural and urban population because 
maybe it is the over-optimism of their health that partly 

Table 3.  Self-assessed Health and Household Registration.

Variable

(1) (2) (3) (4)

Self-assessed health

Registration 0.013* (0.007) 0.013** (0.007) 0.016** (0.007) 0.017** (0.007)
Per capita family income 0.047*** (0.006) 0.046*** (0.006) 0.051*** (0.007) 0.05*** (0.007)
Family deposit 0.023*** (0.007) 0.023*** (0.007) 0.023*** (0.007) 0.023*** (0.007)
Family debt –0.034*** (0.007) –0.034*** (0.007) –0.033*** (0.006) –0.034*** (0.006)
Medical insurance 0.016* (0.009) 0.016* (0.009) 0.019** (0.01) 0.019** (0.01)
Employment 0.029*** (0.007) 0.032*** (0.007) 0.029*** (0.007) 0.031*** (0.007)
Ventilation 0.047*** (0.012) 0.047*** (0.012) 0.051*** (0.014) 0.05*** (0.014)
Kitchen water 0.023*** (0.007) 0.023*** (0.007) 0.021*** (0.006) 0.021*** (0.006)
Food expenditure 0.043*** (0.006) 0.043*** (0.006) 0.045*** (0.006) 0.044*** (0.006)
Age 0.174*** (0.008) 0.175*** (0.008) 0.151*** (0.006) 0.152*** (0.006)
Workout 0.017*** (0.006) 0.016*** (0.006) 0.018*** (0.006) 0.017*** (0.006)
Gender 0.057*** (0.006) 0.056*** (0.006) 0.058*** (0.006) 0.058*** (0.005)
Marriage –0.09*** (0.007) –0.09*** (0.007) –0.105*** (0.007) –0.105*** (0.008)
Family bond 0.06*** (0.006) 0.06*** (0.005) 0.061*** (0.005) 0.061*** (0.005)
Worship –0.031 (0.026) –0.039 (0.030)  
Trust 0.039*** (0.006) 0.039*** (0.006) 0.039*** (0.006) 0.039*** (0.006)
Helping behavior 0.065*** (0.007) 0.065*** 0.007) 0.061*** (0.006) 0.062*** (0.006)
Charity 0.019*** (0.006) 0.019*** (0.006) 0.019*** (0.006) 0.019*** (0.006)
Healthcare –0.014 (0.009) –0.014 (0.009)  
Drinking 0.016 (0.011) 0.012 (0.008)  
Work intensity 0.01 (0.006) 0.007 (0.006)  
Housing 0.008 (0.008) 0.004 (0.008)  
Smoking –0.009 (0.009) –0.014 (0.009)  
Internet –0.025 (0.024) –0.023 (0.029)  
Estimation technique LPM LPM Probit Probit
F/Wald chi2 100.3 119.9 1193.15 1984.33
Pro>F/Pro>chi2 0.0000 0.0000 0.0000 0.0000
Observations 25 303 25 303 25 303 25 303

Note. Average marginal effects and Delta-method standard errors in parentheses for probit estimation; Coefficients and Robust standard errors in 
parentheses for LPM estimation. Columns (2) and (4) report the results of regression excluding insignificant variables in (1) and (3).
*P < .1. **P < .05. ***P < .01.
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leads to the 1.4% higher probability discussed in the above 
section for rural individuals to be admitted to hospital than 
their urban counterparts. Therefore we can conclude that the 
over-optimism of health of rural population also reflects 
deep concerns in health inequality between rural and urban 
population.

Controls.  First, higher income, higher deposit, having medi-
cal insurance, having a job or schooling, using a central ven-
tilation system or an air cleaner, using processed kitchen 
water, higher restaurant dining expenses, younger age, work-
out, males, close family bond, a positive attitude to trust, 
helping behavior, and charity are significantly and positively 
related to individuals’ self-assessed health. Second, owing 
debts, and in marriage or living with a partner are signifi-
cantly and negatively related to individuals’ self-assessed 
health. Third, the ownership of housing, longer working 
time, higher healthcare expenses, drinking alcohol, heavy 
smoking, having faith, and use of internet have no statisti-
cally significant effects on individuals’ self-assessed health.

Compared to the effects of covariates on individuals’ 
health, on one hand, drinking alcohol now becomes statisti-
cally insignificant. On the other hand, family deposit (0.023), 
ventilation (0.05), kitchen water (0.021), and food expendi-
ture (0.044) now become statistically significant, which 
means that individuals with higher family deposit, higher 
restaurant dining expenses, using a central ventilation system 
or an air cleaner, and using processed kitchen water, have a 
higher probability by 2.3%, 5%, 2.1%, and 4.4% respec-
tively, to believe themselves healthy even though the 4 fac-
tors have no statistically significant effects on their inpatient 
care.

Seemingly similar to the effects on health, smoking still 
yields the expected negative value (−0.014) but is still not 
robustly related to self-assessed health. However, the p-value 
reported for smoking here is 0.106, which means that at the 
11% statistical significance level we find evidence that 
smoking is negatively related to self-assessed health. That 
is, smoking more than 15 cigarettes a day will lower down 
the probability by 1.4% for individuals to assess themselves 
healthy. Combining the finding here and the finding about 
the effect of smoking on health in section 4.1, we can con-
clude that heavy smoking does harm individuals’ health 
though the influence is not reflected on the probability for 
smokers to be admitted to hospital.

Discussion

Endogeneity Discussion

The problem of endogeneity arises mainly from 2 causes, 
omitted variables and simultaneity. As shown in Table 1, we 
have already controlled for as many variables as possible to 
avoid the endogeneity problem of omitted variables. We tried 
to take into our regression the factor, birthweight, but there 

are only 4371 respondents in the CFPS survey know/remem-
ber their birthweights, which means we will lose the valuable 
information of the other 20 932 observations. So we chose to 
exclude the variable, birthweight, in our regression process 
above to make full use of and extract valuable information 
from the data. For comparison, we have used the 4371 obser-
vations to regress the state of health on covariates including 
birthweight. Table 4 displays the regression results of eq. (2). 
Columns (1) and (4) replicate the results shown in column 
(3) of Tables 2 and 3. Columns (2) and (5) show the estima-
tion results taking birthweight into account. The results in 
columns (2) and (5) are on average similar to those in col-
umns (1) and (3). And birthweight itself is insignificantly 
associated with individuals’ inpatient care, but significantly 
and positively related to individuals’ self-assessed health.

Simultaneity arises when explanatory variables are jointly 
determined with the dependent variable. First, based on what 
we introduced about the Hukou system in China, the main 
explanatory variable, household registration (Hukou) status, 
is basically predetermined and exogenous. Therefore, the 
problem of biased and inconsistent estimators will not arise 
from endogeneity of registration status. Second, simultaneity 
may arise between workout, worship and health. To deal 
with the potential endogeneity, we use the lagged data of 
workout and worship from the 2016 CFPS survey to replace 
the 2018 data. After matching with the 2018 database based 
on person IDs, we redo the regression using the 21 169 obser-
vations left. The estimation gives similar results on worship 
and workout which are presented in section 4.1.

Other Robustness Checks

We have carried out several measures and other robustness 
checks which we now describe. First, with the large sample 
size of 25 303 observations, we report the heteroscedasticity-
robust standard errors and the heteroskedasticity-robust F/
Wald statistics in Tables 2 and 3 to address the issue of het-
eroscedasticity. Second, we use 2 estimation methods, LPM 
and probit to estimate model equation (1), and we use the 
regression results of probit for our analysis considering the 
properties of binary explained variables. As shown by Tables 
2 and 3, the findings for covariates are quite similar irrele-
vant of the different methods we use. Third, we have tried to 
minimize the impact of measurement errors and the issue of 
outliers by transforming the variables in equation (1) into 
binary variables and get the results of Tables 2 and 3. For 
comparison, we have also done the regression of equation (2) 
using the original values of covariates after we delete outliers 
and observations with errors detected by the econometric 
software package. Among these covariates, household regis-
tration, family debt, medical insurance, employment, hous-
ing, ventilation, kitchen water, drinking, gender, marriage, 
family bond, faith, trust, helping behavior, charity, and inter-
net are the same binary variables as used above, and per capi-
tal family income, family deposit, work intensity (measured 



9

T
ab

le
 4

. 
En

do
ge

ne
ity

 a
nd

 O
th

er
 R

ob
us

tn
es

s 
C

he
ck

s.

V
ar

ia
bl

e

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

In
pa

tie
nt

 c
ar

e
Se

lf-
as

se
ss

ed
 h

ea
lth

Bi
rt

hw
ei

gh
t

0.
00

7 
(0

.0
04

)
0.

02
1*

**
 (

0.
00

6)
 

R
eg

is
tr

at
io

n
–0

.0
13

**
 (

0.
00

5)
–0

.0
16

**
* 

(0
.0

02
)

–0
.0

19
**

* 
(0

.0
06

)
0.

01
6*

* 
(0

.0
07

)
0.

03
9*

* 
(0

.0
16

)
0.

01
7*

* 
(0

.0
08

)
Pe

r 
ca

pi
ta

 fa
m

ily
 in

co
m

e
0.

01
3*

**
 (

0.
00

5)
0.

01
5*

**
 (

0.
00

2)
1.

94
e–

08
**

 (
8.

38
e–

09
)

0.
05

1*
**

 (
0.

00
7)

0.
04

0*
* 

(0
.0

16
)

5.
31

e–
07

**
* 

(1
.7

0e
–0

7)
Fa

m
ily

 d
eb

t
–0

.0
35

**
* 

(0
.0

04
)

–0
.0

33
**

* 
(0

.0
11

)
–0

.0
36

**
* 

(0
.0

05
)

–0
.0

33
**

* 
(0

.0
06

)
–0

.0
18

**
* 

(0
.0

06
)

–0
.0

45
**

* 
(0

.0
07

)
M

ed
ic

al
 in

su
ra

nc
e

0.
04

6*
**

 (
0.

00
8)

0.
04

5*
* 

(0
.0

20
)

0.
05

3*
**

 (
0.

01
0)

0.
01

9*
 (

0.
01

1)
0.

02
5*

* 
(0

.0
11

)
0.

02
4*

 (
0.

01
2)

Em
pl

oy
m

en
t

0.
03

2*
**

 (
0.

00
5)

0.
03

0*
* 

(0
.0

13
)

0.
05

0*
**

 (
0.

00
9)

0.
02

9*
**

 (
0.

00
7)

0.
05

1*
**

 (
0.

01
7)

0.
06

2*
**

 (
0.

01
3)

A
ge

0.
07

1*
**

 (
0.

00
5)

0.
06

8*
**

 (
0.

00
0)

–0
.0

03
**

* 
(0

.0
00

)
0.

15
1*

**
 (

0.
00

6)
0.

10
4*

**
 (

0.
01

5)
–0

.0
08

**
* 

(0
.0

00
)

D
ri

nk
in

g
0.

02
0*

**
 (

0.
00

6)
0.

01
6*

**
 (

0.
00

4)
0.

02
3*

**
 (

0.
00

7)
0.

01
2 

(0
.0

08
)

0.
00

9 
(0

.0
19

)
0.

02
2 

(0
.0

29
)

G
en

de
r

0.
01

1*
* 

(0
.0

04
)

0.
00

6*
**

 (
0.

00
1)

0.
01

4*
**

 (
0.

00
5)

0.
05

8*
**

 (
0.

00
6)

0.
05

7*
**

 (
0.

01
5)

0.
05

6*
**

 (
0.

00
8)

M
ar

ri
ag

e
–0

.0
30

**
* 

(0
.0

06
)

–0
.0

31
**

 (
0.

01
4)

–0
.0

13
**

 (
0.

00
6)

–0
.1

05
**

* 
(0

.0
07

)
–0

.0
82

**
* 

(0
.0

19
)

–0
.0

16
**

* 
(0

.0
06

)
Fa

m
ily

 b
on

d
0.

01
6*

**
 (

0.
00

4)
0.

02
2*

* 
(0

.0
10

)
0.

01
5*

**
 (

0.
00

4)
0.

06
1*

* 
(0

.0
05

)
0.

06
7*

**
 (

0.
01

3)
0.

01
6*

**
 (

0.
00

6)
T

ru
st

0.
00

9*
* 

(0
.0

04
)

0.
01

2 
(0

.1
01

)
0.

00
6*

 (
0.

00
3)

0.
03

9*
**

 (
0.

00
6)

0.
03

4*
* 

(0
.0

14
)

0.
03

5*
* 

(0
.0

07
)

H
el

pi
ng

 b
eh

av
io

r
0.

00
9*

* 
(0

.0
04

)
0.

00
9 

(0
.0

10
)

0.
00

6*
 (

0.
00

3)
0.

06
1*

* 
(0

.0
06

)
0.

09
2*

**
 (

0.
01

4)
0.

05
3*

* 
(0

.0
07

)
C

ha
ri

ty
–0

.0
08

* 
(0

.0
05

)
–0

.0
01

 (
0.

01
1)

–0
.0

14
**

 (
0.

00
5)

0.
01

9*
**

 (
0.

00
6)

0.
04

8*
**

 (
0.

01
6)

0.
01

8*
**

 (
0.

00
6)

H
ea

lth
ca

re
–0

.0
10

* 
(0

.0
06

)
–0

.0
08

 (
0.

01
5)

–0
.1

65
 (

0.
10

7)
–0

.0
14

 (
0.

00
9)

–0
.0

40
 (

0.
10

2)
–0

.0
04

 (
0.

12
6)

Fa
m

ily
 d

ep
os

it
0.

00
6 

(0
.0

05
)

0.
03

2*
* 

(0
.0

13
)

2.
75

e–
08

 (
3.

37
e–

08
)

0.
02

3*
**

 (
0.

00
7)

0.
01

9*
**

 (
0.

00
3)

2.
35

e–
08

**
 (

1.
14

e–
08

)
W

or
k 

in
te

ns
ity

0.
00

6 
(0

.0
04

)
0.

00
3 

(0
.0

10
)

0.
00

0 
(0

.0
00

)
0.

00
7 

(0
.0

06
)

0.
00

2 
(0

.0
14

)
0.

00
0 

(0
.0

00
)

H
ou

si
ng

–0
.0

07
 (

0.
00

6)
0.

02
5 

(0
.0

16
)

–0
.0

07
 (

0.
00

7)
0.

00
4 

(0
.0

08
)

0.
01

5 
(0

.0
21

)
0.

01
5 

(0
.0

09
)

V
en

til
at

io
n

0.
00

7 
(0

.0
10

)
0.

01
9 

(0
.0

26
)

0.
00

9 
(0

.0
12

)
0.

05
1*

**
 (

0.
01

4)
0.

05
3*

**
 (

0.
01

6)
0.

03
7*

* 
(0

.0
17

)
K

itc
he

n 
w

at
er

0.
00

1 
(0

.0
05

)
0.

01
1 

(0
.0

10
)

0.
00

2 
(0

.0
05

)
0.

02
1*

**
 (

0.
00

6)
0.

01
6*

**
 (

0.
00

1)
0.

02
3*

**
 (

0.
00

7)
Fo

od
 e

xp
en

di
tu

re
0.

00
5 

(0
.0

05
)

0.
00

6 
(0

.0
11

)
0.

00
6 

(0
.0

16
)

0.
04

5*
**

 (
0.

00
6)

0.
04

8*
**

 (
0.

01
5)

0.
10

9*
**

 (
0.

03
2)

W
or

ko
ut

–0
.0

07
 (

0.
00

6)
–0

.0
15

 (
0.

02
1)

–0
.0

02
 (

0.
00

2)
0.

01
8*

**
 (

0.
00

6)
0.

03
3*

* 
(0

.0
13

)
0.

00
4*

**
 (

0.
00

1)
Sm

ok
in

g
–0

.0
04

 (
0.

00
0)

–0
.0

02
 (

0.
01

4)
–0

.0
00

 (
0.

00
0)

–0
.0

14
 (

0.
00

9)
–0

.0
14

 (
0.

01
9)

–0
.0

00
 (

0.
00

0)
In

te
rn

et
–0

.0
12

 (
0.

02
1)

–0
.0

09
 (

0.
05

7)
–0

.0
04

 (
0.

02
4)

–0
.0

23
 (

0.
02

9)
–0

.0
98

 (
0.

09
0)

–0
.0

36
 (

0.
03

6)
W

or
sh

ip
–0

.0
03

 (
0.

00
5)

–0
.0

19
 (

0.
01

6)
–0

.0
21

 (
0.

02
0)

–0
.0

39
 (

0.
03

0)
–0

.0
35

 (
0.

02
6)

–0
.0

14
 (

0.
03

2)
Es

tim
at

io
n 

te
ch

ni
qu

e
Pr

ob
it

Pr
ob

it
Pr

ob
it

Pr
ob

it
Pr

ob
it

Pr
ob

it
W

al
d 

ch
i2

71
5.

03
13

7.
65

52
4.

79
11

93
.1

5
31

8.
63

15
74

.9
8

Pr
o>

ch
i2

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

O
bs

er
va

tio
ns

25
 3

03
43

71
18

 0
91

25
 3

03
43

71
18

 0
91

N
ot

e.
 A

ve
ra

ge
 m

ar
gi

na
l e

ffe
ct

s 
an

d 
D

el
ta

-m
et

ho
d 

st
an

da
rd

 e
rr

or
s 

in
 p

ar
en

th
es

es
.

*P
 <

 .1
. *

*P
 <

 .0
5.

 *
**

P <
 .0

1.



10	 INQUIRY

by weekly working hours), food expenditure (measured by 
the ratio of restaurant dining expenses to family income), 
healthcare (measured by the ratio of healthcare expenses to 
family income), age, workout (measured by weekly workout 
times), and smoking (measured by the number of cigarettes 
smoked 1 day), take on the original values of the CFPS sur-
vey. Columns (3) and (6) of Table 4 display the probit esti-
mation results using the original values of covariates. 
Because of the change in units of measurement of the covari-
ates, there is no point to compare the absolute values of aver-
age marginal effects for covariates. But the same signs and 
similar statistical significance of the covariates show the 
robustness of our findings in Tables 2 and 3. Although the 
signs of age are opposite, they show the same effect of age on 
individuals’ health, which is that the younger the individuals, 
the healthier they are.

Limitations

We now note some limitations of our analysis. The data used 
to measure self-assessed health are self-reported by respon-
dents and could be subject to errors and misinterpretations in 
reporting. As explained in the Methods section, the measure-
ment of self-assessed health is based on how the respondent 
answer question QP201 in the questionnaire of CFPS. 
Question QP201 states, “How would you rate your health 
status,” below which, there is a note for interviewers, “Do 
not explain the concept of health. Record according to the 
respondent’s own opinion.” We can deduce that respondents 
rate their health based on their own perception of “health.” 
Besides, there are still missing factors in our framework due 
to the availability of data even though we have controlled 
for 23 variables. Factors, such as pollution control and 
local medical facilities, haven’t been introduced into our 
model, which may leads to a less sound conclusion about 
the relationship between health and household registration. 
Therefore, future studies may wish to deal with these issues 
by using different statistical techniques and databases.

Conclusion

As Marmot et al argued,28 the health of the population is not 
just a matter of how well the health service is funded and 
functions, but also the conditions in which people are born, 
live, work, and age, and inequities in resources. Health is a 
good measure of social and economic progress. When a soci-
ety has large social and economic inequalities, it also has 
large inequalities in health.

The objective of this paper is to find out whether inequal-
ity in health exists between urban and rural population in 
China. We find evidence that the probability to be admitted 
to hospital for individuals with rural Hukou is higher by 
1.4% than urban Hukou, whereas there is a tendency of over-
estimating their health for individuals with rural Hukou. The 
findings raise the alarm for policy makers to take serious the 

inequality in health between rural and urban population and 
take measures to deal with the problem.
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