
healthcare

Article

Impact of Education, Medical Services, and Living Conditions
on Health: Evidence from China Health and Nutrition Survey

Xianhua Dai 1,2,* and Wenchao Li 1

����������
�������

Citation: Dai, X.; Li, W. Impact of

Education, Medical Services, and

Living Conditions on Health:

Evidence from China Health and

Nutrition Survey. Healthcare 2021, 9,

1122. https://doi.org/10.3390/

healthcare9091122

Academic Editor: Andrea Tittarelli

Received: 22 July 2021

Accepted: 26 August 2021

Published: 30 August 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 School of Public Administration, Central China Normal University, Wuhan 430079, China;
liwenchao@mails.ccnu.edu.cn

2 Center for Labor and Social Security Research, Central China Normal University, Wuhan 430079, China
* Correspondence: xhrdai@sina.com or xhdai@mail.ccnu.edu.cn

Abstract: Education, medical services, and living conditions can influence individual health and
health literacy. We used the 2015 China Health and Nutrition Survey data to analyze the impact of
education, medical services, and living conditions on individual health by extending the Grossman
model. As a result, using the instrumental variable (read, write, and draw) two-stage least square
method, we found that education, medical services, and living conditions have a positive impact on
individual health, both physical health and psychological health. Among them, medical services have
the largest influence, followed by living conditions and education. In addition, the results are robust.
However, individual characteristics, family income, and working status also affect individual health.
Moreover, we observed heterogeneity in age, sex, and residence in the impact of education, medical
services, and living conditions on individual health. In particular, the health of the rural elderly
and elderly women is more sensitive to education, the medical services of middle-aged women and
young men have a greater impact on their health, and the living conditions of the rural elderly and
youth have a greater impact on their health. All the findings are helpful for optimizing the path of
the Healthy China program.
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1. Introduction

Health is an important issue in aging societies in many places around the world, and
involves many factors, for example, individual characteristics, education, family, medical
services, working status, and living conditions. In this study, we explored the influence of
education, medical services, and living conditions on individual health, both physical and
psychological health.

An area of literature in economics or social science concentrates on the effects of edu-
cation on health, for example, physical health [1–5] and psychological health [6–10]. These
studies either concentrated on the influence mechanism of education on health [11–14], or
how education influences health behavior [15–17]. Education affects not only economic
income but also health to a certain extent [18]. In those studies, many databases were
applied. For example, the China Family Panel Studies [3,12], Chinese Longitudinal Healthy
Longevity Survey [17], and Chinese General Social Survey [11]. Differently from these
studies, we applied the 2015 China Health and Nutrition Survey data to determine the
influence of education on both physical and psychological health. In addition, we used
different instrumental variables from other studies and the two-stage least square method
to solve the endogenous problem from the model, and verified the robustness of the results
by controlling samples and replacing core variables.

Education has a positive effect on health, both physical health and psychological
health [9,10,17,19,20]. Specifically, the higher the level of education, the lower the incidence
of individual diseases [21], with the disease prevalence rate in those with primary school
education or below being 1.64 times that of those with college education or above [22].
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For psychological health, education affects individual perception, emotional expression,
communication, and interaction abilities [13].

Many other factors also affect physical health, for example, age [2], sex [13,23–25], re-
gion [11,26], marital status [27,28], and employment [29,30]. Psychological adjustment [17],
political education [10], sex and social interaction [7], and peer relationships [31] also affect
psychological health. In addition, smoking and drinking [32,33] and family capital affect
individual health [34,35]; medical insurance affects both physical [36] and psychological
health [37].

Living conditions, for example, running water [38–40], toilet access [41–44], and
sanitary conditions [45–48] also affect individual health. Specifically, having running
water and flush toilets not only significantly affects individual physical health [49] but
also benefits psychological health [50–52]. Sanitary conditions have a positive impact on
individual physical and psychological health, but the impacts are slightly different [53,54].

Having medical insurance not only significantly reduces the medical burden of resi-
dents [55] and the risk of chronic diseases [56], but also promotes the fair use of medical
services [36], improves individual health status [57], and affects individual psychological
health [58–60]. Whether illness is treated by a doctor has a considerable effect on physical
health [61], i.e., positive medical decision making affects the level of physical health [62,63].

Differently from previous studies, we included all these factors in our basic model, and
compared, in particular, the influence of education, medical services, and living conditions
on individual physical and psychological health. Moreover, using the two-stage least
square method, we verified the robustness of the results, and explored the heterogeneity in
age, sex, and residence in the effect of education, medical services, and living conditions
on individual health.

The remainder of this paper is organized as follows: Section 2 describes the data,
variables, and statistics. Section 3 outlines the basic model. Section 4 provides the empirical
results and analysis, including the instrumental variable choice, robustness analysis, and
heterogeneity analysis. Section 5 draws the study’s conclusions. And Section 6 is for a
discussion of the results.

2. Data, Variables, and Summary Statistics
2.1. Data

We applied the data from the China Health and Nutrition Survey (CHNS), a collab-
orative project conducted by the Population Center of the University of North Carolina
and China Institute of Nutrition and Health [64]. They covered urban and rural areas in
9 provinces, and administered a survey on the dietary structure and nutritional status
of residents, also obtaining information on residents’ demographic background, health
status, and work situation. In addition, the survey had detailed community data, including
information on medical institutions and other social service facilities. The comprehensive
and specific characteristics of the survey’s data are suitable for the analysis in this study.
It began in 1989 and has been conducted ten times to date. We used the microdata of the
2015 survey, which is the latest and most comprehensive year of the survey to date, selected
the variables related to physical and psychological health, education, demographic infor-
mation, family situation, medical services, habits, working status, and living conditions,
and extracted data from different files and integrated them.

2.1.1. Explained Variable

We measured physical health using self-rated health indicators with a correction,
including “What do you think of your current health status?”, “Did you have the following
symptoms in the past four weeks?”, and “Disease history (including hypertension, diabetes,
myocardial infarction, apoplexy, tumor, fracture, and asthma)”. Due to the subjectivity
of self-rated health questionnaires, we divided these three indicators in the survey into
healthy and unhealthy using a quantile of 60%, then used the median number to correct
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the self-rated health. The revised self-rated health is physical health, which ranges from 1
to 5 (1, very poor; 2, relatively poor; 3, moderate; 4, relatively good; 5, very good).

We measured psychological health using the test scale in the questionnaire. It contains
questions such as “Did you feel like you could not control the important things in your life
in the last month?”, “Did you think things were going as you hoped in the last month?”,
and “Were you angry about something you could not control in the last month?” We
weighted the answers to those three questions, with values ranging from 1 (the worst
psychological health) to 5 (the best psychological health).

2.1.2. Explanatory and Control Variables

We measured individual education by years of education. Years of education is a
continuous variable and ranges from 0 (never attended school) to 21 (six years of university).
For individual characteristics, we included sex, age, residence, and marital status. For
sex, 0 indicates women and 1 indicates men. Age is a continuous variable. For residence,
0 indicates rural and 1 indicates urban. For marital status, 0 denotes unmarried and
1 denotes married. For working conditions, we included the job, working hours, and
individual income. For living habits, we included smoking and drinking. Working hours
and individual income are continuous variables, while job, smoking, and drinking are
binary variables (0 for “no” and 1 for “yes”).

We measured medical services using medical insurance (0, without medical insurance;
1, with medical insurance) and medical institution (0 indicating that the individual did not
attend a regular hospital for medical treatment, and 1 indicating the individual attended a
regular hospital for medical treatment). We measured running water with 0 for “without
running water” and 1 for “having running water”; toilet with 0 for “outdoors or no flush”
and 1 for “indoors and has a flush”; and sanitary conditions with 0 for “no feces in the
house” and 1 for “having feces in the house”. We took the logarithm of the annual income of
individuals and families after adding one and dealt with the working hours per week using
the Z score. We controlled the sample to “currently not at school” and Han nationality.

2.2. Summary Statistics

By deleting invalid values, the final valid samples of physical health and psychological
health included 3335 and 3336 samples, respectively. As shown in Table 1, approximately
51% were women, 49% were men, 42% lived rurally, 58% lived in urban areas, and age
ranged from 18 to 94 years. The mean values of symptoms and disease history are 0.12
and 0.29, respectively. The average physical health of the sample is 3.83, while the average
psychological health is 3.49. The overall level of physical health is higher than the level of
psychological health. Few people had a higher education level, and the average education
level of the sample is 10.66, which is junior high school. They reported moderate to good
physical health and psychological health. The overall living conditions (running water,
toilet, and sanitary conditions) of the sample are moderate to good.

As shown in Table A1 in the Appendix A for summary statistics of physical and
psychological health (by age), young people reported the highest physical health and
psychological health. The physical health of the elderly was the worst and the psychological
health of middle-aged people was the worst. The symptom and disease history level of
the elderly is evidently higher than that of the other age groups. As shown, the physical
function of the elderly decreased with increasing age and middle-aged people reported
experiencing more pressure in life. With the popularization of compulsory education, the
education level is increasing, and the education level of the young people was found to be
significantly higher than that of middle-aged and elderly respondents.

As shown in Table A2 in the Appendix A for summary statistics of physical and
psychological health (by age and sex), the physical health and psychological health of
young men were the best, while the physical health of elderly women and the psychological
health of middle-aged women were the worst.
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Table 1. Summary statistics of the variables.

No. Min (M) Max (X) Average (E) Standard Error Standard Deviation Variance

Self-rated health 3352 1 5 3.75 (0.014) 0.807 0.652
Symptoms 3352 0 6 0.12 (0.009) 0.493 0.243

Disease history 3336 0 4 0.29 (0.010) 0.566 0.321
Physical health 3335 1 5 3.83 (0.012) 0.719 0.517

Psychological health 3336 0.33 5.00 3.49 (0.012) 0.722 0.522
Years of education 3352 0 21 10.66 (0.090) 5.216 27.206

Sex 3352 0 1 0.49 (0.009) 0.500 0.250
Age 3352 18 94 53.06 (0.247) 14.303 204.566

Family income 3352 4.45 14.74 11.08 (0.173) 0.999 0.998
Medical insurance 3352 0 1 0.98 (0.003) 0.147 0.022
Medical institution 3352 0 1 0.04 (0.003) 0.201 0.040

Residence 3352 0 1 0.58 (0.009) 0.493 0.243
Marital status 3352 0 1 0.89 (0.005) 0.312 0.098

Job 3352 0 1 0.55 (0.009) 0.498 0.248
Working hours 3352 −2.04 4.81 0.01 (0.017) 1.000 1.000

Individual income 3352 0.00 14.69 9.90 (0.028) 1.594 2.539
Smoking 3352 0 1 0.27 (0.008) 0.444 0.197
Drinking 3352 0 1 0.29 (0.008) 0.452 0.204

Running water 3352 0 1 0.90 (0.005) 0.304 0.092
Toilet 3352 0 1 0.63 (0.008) 0.483 0.234

Sanitary conditions 3352 0 1 0.89 (0.005) 0.310 0.096

As shown in Table A3 in the Appendix A for summary statistics of physical and
psychological health (by age and residence), the physical health of urban youth was the
best, while that of the rural elderly was the worst. The psychological health of the urban
elderly was the best, but that of the rural elderly was the worst. Among them, the education
levels of young men and women, urban youth, and middle-aged adults were higher. Within
the same age groups, the education of men and those in urban areas was higher than that
of women and those in rural areas.

3. Basic Model

Since individual characteristics, education, family, medical services, working condi-
tions, and living conditions affect individual health, by extending Grossman’s basic health
theory, we applied the following econometric model:

Hi = β0 + β1Edui +
10

∑
k=1

βk2 Indivki +
3

∑
m=1

βm3Envirmi +
2

∑
n=1

βn4Medni + εi (1)

where Hi is the health level of individual i, and refers specifically to physical health and
psychological health in this paper; β0 is the intercept term; Edui is the education level
of individual i; indivki is the characteristics of individual i (i = 1, 2, . . . , 10); Envirmi is
the living conditions of individual i (m = 1, 2, 3); Medni is the medical services (n = 1, 2);
β1 ∼ β16 are the corresponding coefficients for those variables; and εi is the random
error term.

4. Empirical Results
4.1. Results from the OLS Method

Using the 2015 CHNS data, we applied the ordinary least square (OLS) method to
investigate the impact of education, medical services, and living conditions on individual
physical health and psychological health after controlling for the individuals currently not
at school and of Han nationality. After excluding the influence of collinearity, the obtained
results are shown in Table 2.
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Table 2. Results of the impact of education, medical services, and living conditions on physical health.

Model 1
N = 3335

Model 2
N = 3335

Model 3
N = 3335

Model 4
N = 3335

Model 5
N = 3335

Model 6
N = 3335

Model 7
N = 3335

Intercept Term 3.910 ***
(0.065)

3.221 ***
(0.155)

3.308 ***
(0.172)

3.405 ***
(0.178)

3.378 ***
(0.79)

3.374 ***
(0.179)

3.284 ***
(0.183)

Years of education 0.019 ***
(0.003)

0.014 ***
(0.003)

0.015 ***
(0.003)

0.012 ***
(0.003)

0.011 ***
(0.003)

0.011 ***
(0.003)

0.011 ***
(0.003)

Sex 0.002
(0.025)

0.021
(0.025)

0.017
(0.025)

0.022
(0.025)

0.012
(0.025)

−0.009
(0.032)

−0.010
(0.032)

Age −0.005 ***
(0.001)

−0.005 ***
(0.001)

−0.004 ***
(0.001)

−0.005 ***
(0.001)

−0.004 ***
(0.001)

−0.004 ***
(0.001)

−0.004 ***
(0.001)

Family income 0.065 ***
(0.013)

0.070 ***
(0.013)

0.064 ***
(0.014)

0.047 ***
(0.016)

0.047 ***
(0.016)

0.045 ***
(0.016)

Medical insurance −0.164 **
(0.083)

−0.177 **
(0.082)

−0.183 **
(0.082)

−0.184 **
(0.082)

−0.178 **
(0.082)

Medical institution −0.300 ***
(0.061)

−0.325 ***
(0.061)

−0.319 ***
(0.061)

−0.319 ***
(0.061)

−0.315 ***
(0.061)

Residence 0.081 **
(0.030)

0.047
(0.031)

0.048
(0.031)

0.030
(0.034)

Marital status 0.007
(0.039)

−0.007
(0.039)

−0.008
(0.039)

−0.007
(0.039)

Job 0.027
(0.032)

0.024
(0.032)

0.026
(0.032)

Working hours 0.026 **
(0.012)

0.025 **
(0.012)

0.025 **
(0.012)

Individual income 0.021 **
(0.010)

0.021 **
(0.010)

0.020 *
(0.010)

Smoking 0.007
(0.034)

0.007
(0.034)

Drinking 0.037
(0.033)

0.039
(0.033)

Running water 0.121 ***
(0.042)

Toilet −0.009
(0.032)

Sanitary conditions 0.026
(0.042)

SER 0.704 0.702 0.699 0.698 0.698 0.698 0.697
R2 0.042 0.049 0.058 0.059 0.062 0.062 0.065

Note: *, **, and *** indicate significance at 10%, 5%, and 1% levels, respectively; the values in parentheses are the robust standard errors.

As shown in Tables 2 and 3, Model 1 only considers the effect of education on physical
and psychological health, where the effect of education on physical health and psycho-
logical health is positive. In addition, age has a negative effect on physical health and
being male has a negative impact on psychological health. Model 2 further includes family
income, where the level of significance remains unchanged (p < 0.01). Model 3 further in-
cludes medical services, including medical insurance and medical institution. The effect of
education on health is still significant. Both medical insurance and medical institution have
a significant effect on physical health, but only medical insurance has a significant effect
on psychological health. Models 4 and 5 further include individual characteristics and
working conditions, respectively. Model 6 further includes habits, including smoking and
drinking. Model 7 further includes living conditions (running water, toilet, and sanitary
conditions).
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Table 3. Results of the impact of education, medical services, and living conditions on psychological health.

Model 1
N = 3336

Model 2
N = 3336

Model 3
N = 3336

Model 4
N = 3336

Model 5
N = 3336

Model 6
N = 3336

Model 7
N = 3336

Intercept Term 3.230 ***
(0.067)

2.641 ***
(0.157)

2.361 ***
(0.176)

3.416 ***
(0.182)

2.390 ***
(0.183)

2.384 ***
(0.184)

2.347 ***
(0.188)

Years of education 0.019 ***
(0.003)

0.015 ***
(0.003)

0.015 ***
(0.003)

0.013 ***
(0.003)

0.012 ***
(0.003)

0.012 ***
(0.003)

0.011 ***
(0.003)

Sex −0.051 **
(0.025)

−0.050 **
(0.025)

−0.051 **
(0.025)

−0.049 *
(0.025)

−0.060 **
(0.026)

−0.084 **
(0.033)

−0.083 **
(0.033)

Age 0.001
(0.001)

0.02 *
(0.001)

0.002 *
(0.001)

0.001
(0.001)

0.002
(0.001)

0.002
(0.001)

0.002
(0.001)

Family income 0.056 ***
(0.013)

0.054 ***
(0.013)

0.049 ***
(0.014)

0.027 *
(0.016)

0.027 *
(0.016)

0.022
(0.016)

Medical insurance 0.308 ***
(0.085)

0.302 ***
(0.085)

0.291 ***
(0.085)

0.290 ***
(0.085)

0.287 ***
(0.085)

Medical institution −0.000
(0.063)

−0.004
(0.063)

0.002
(0.063)

0.001
(0.063)

0.001
(0.063)

Residence 0.046
(0.031)

0.030
(0.032)

0.031
(0.032)

−0.002
(0.034)

Marital status 0.040
(0.040)

0.042
(0.040)

0.041
(0.040)

0.048
(0.040)

Job 0.024
(0.032)

0.022
(0.032)

0.023
(0.032)

Working hours 0.009
(0.012)

0.009
(0.012)

0.007
(0.012)

Individual income 0.027 **
(0.010)

0.027 **
(0.010)

0.025 **
(0.010)

Smoking 0.019
(0.035)

0.020
(0.035)

Drinking 0.030
(0.034)

0.031
(0.034)

Running water 0.020
(0.043)

Toilet 0.044
(0.032)

Sanitary conditions 0.113 ***
(0.042)

SER 0.716 0.715 0.713 0.713 0.713 0.713 0.712
R2 0.017 0.022 0.026 0.027 0.030 0.030 0.033

Note: *, **, and *** indicate significance at 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors.

As shown in the third and fifth columns of Table A4 in the Appendix A, we include
all variables in the model at the same time, and the average effect is 1.1%. Thus, the effect
of education on physical and psychological health is positive and remains unchanged at
the 1% significance level. For physical and psychological health, after including family
income, medical services, working status, and living conditions, the model is better fitted.
As shown in Tables A5 and A6 in the Appendix A, this model considers the net effect of
each type of variable on health, where education, individual characteristics, and work
status have a greater effect on physical health, whereas education, working status, and
living conditions have a greater effect on psychological health. The results are slightly
different from those of the hierarchical regression.

4.2. Endogeneity Test

As shown in Tables 2 and 3, education improves the physical and psychological health
of individuals, but there may be endogenous problems that lead to the estimated error of
εi. Since we restricted the sample to those currently not at school, a simultaneous causal
relationship between education and health does not exist in this model. According to
the literature, compulsory education and parents’ education level may be instrumental
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variables, but they do not work in this model. Therefore, a suitable instrumental variable is
chosen from the questionnaire: read, write, and draw (RWD). The regression equation for
the first stage of education is as follows:

Edui = α0 + α1RWDi +
10

∑
k=1

αk2 Indivki +
3

∑
m=1

αm3Envirmi +
2

∑
n

αn4Medini + µi (2)

where RWDi is a binary variable, where 0 indicates individuals who do not participate in
those activities and 1 indicates those who do; α1~α16 are the parameters to be estimated.
As shown in the second column of Table 4, this instrumental variable is highly relevant to
education and RWD does not directly affect physical and psychological health, but affects
physical and psychological health indirectly through education.

Table 4. Results of the robustness test.

Physical Health Psychological Health

2SLS1
N = 3335

Robust1
N = 3335

Robust3
N = 1985

2SLS2
N = 3336

Robust2
N = 3336

Robust4
N = 1985

Intercept Term 3.020 ***
(0.209)

3.118 ***
(0.198)

3.078 ***
(0.280)

2.202 ***
(0.208)

2.264 ***
(0.198)

2.151 ***
(0.276)

Years of education/highest education 0.058 ***
(0.016)

0.179 ***
(0.049)

0.072 ***
(0.020)

0.037 **
(0.016)

0.116 **
(0.049)

0.043 **
(0.020)

Sex −0.084 **
(0.041)

−0.073 *
(0.039)

−0.112 **
(0.055)

−0.125 ***
(0.041)

−0.118 ***
(0.040)

−0.149 ***
(0.054)

Age 0.001
(0.002)

0.001
(0.002)

0.003
(0.003)

0.005 **
(0.002)

0.004 **
(0.002)

0.005 *
(0.003)

Family income 0.028
(0.017)

0.031 *
(0.017)

0.025
(0.022)

0.012
(0.017)

0.014
(0.017)

0.008
(0.021)

Medical insurance −0.167 *
(0.085)

−0.157 *
(0.085)

−0.200 *
(0.113)

0.290 ***
(0.086)

0.297 ***
(0.086)

0.433 ***
(0.111)

Medical institution −0.325 ***
(0.063)

−0.323 ***
(0.063)

−0.367 ***
(0.081)

−0.006
(0.064)

−0.005
(0.064)

0.045
(0.080)

Residence −0.146 **
(0.068)

−0.148 **
(0.068)

−0.177 **
(0.086)

−0.102
(0.068)

−0.103
(0.069)

−0.088
(0.085)

Marital status −0.007
(0.041)

−0.006
(0.040)

−0.054
(0.054)

0.048
(0.041)

0.049
(0.041)

0.001
(0.053)

Job −0.009
(0.035)

−0.020
(0.036)

−0.030
(0.047)

0.004
(0.035)

−0.003
(0.036)

−0.008
(0.046)

Working hours 0.026 **
(0.013)

0.024 *
(0.012)

0.018
(0.017)

0.007
(0.013)

0.006
(0.013)

0.008
(0.016)

Individual income 0.005
(0.012)

0.006
(0.011)

−0.007
(0.016)

0.016
(0.012)

0.016
(0.011)

0.012
(0.015)

Smoking 0.051
(0.038)

0.047
(0.038)

0.037
(0.051)

0.045
(0.038)

0.042
(0.038)

0.030
(0.050)

Drinking 0.040
(0.034)

0.042
(0.034)

0.055
(0.045)

0.032
(0.034)

0.033
(0.034)

0.057
(0.044)

Running water 0.132 ***
(0.044)

0.128 ***
(0.044)

0.135 **
(0.061)

0.026
(0.044)

0.024
(0.044)

0.051
(0.059)

Toilet −0.070 *
(0.038)

−0.065 *
(0.038)

−0.070
(0.051)

0.008
(0.039)

0.011
(0.038)

−0.020
(0.050)

Sanitary conditions −0.006
(0.044)

−0.003
(0.044)

−0.037
(0.062)

0.095 **
(0.044)

0.097 **
(0.044)

0.060
(0.061)

SER 0.720 0.717 0.732 0.719 0.719 0.719
R2 0.003 0.011 −0.046 0.013 0.012 0.012
F 145.88 155.86 89.62 144.40 154.65 88.44

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in brackets are robust standard errors.

As shown in the fourth and six columns of Table A4, the average effects of physical
and psychological health are 5.8% and 3.7%, respectively (p < 0.01 for physical health and
p < 0.05 for psychological health), but the results from OLS are 1.1% and 1.2%, respectively.
Since the Cragg–Donald Wald F statistic should be greater than 10 and the F statistic is
145.88 for physical health and 144.40 for psychological health in this study, we determined
that RWD is a suitable instrumental variable. The impacts of sex, medical insurance,
medical institution, residence, working hours, running water, and toilets on physical health
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are all significant, and the impacts of sex, age, medical insurance, and sanitary conditions
on psychological health are significant.

4.3. Robustness Test

To verify the reliability of the regression results, we conducted a robustness test.
At first, we selected another index measuring education using the highest level of education.
As shown in the second, third, fourth, and fifth columns of Table 4, regardless of whether
the years of education or highest education level is used, it has a positive impact on both
physical health and psychological health, and the significance level (1% for physical health
and 5% for psychological health) remains unchanged. To avoid the contingency of this
method, we reduced the sample size, using 40%, 60%, and 80% random sampling. Limited
by space, we only show the random sampling results of 60% in columns 4 and 7. The
levels of physical health (0.072, p < 0.01) and psychological health (0.043, p < 0.05) remain
unchanged. Therefore, we determined that the regression results are robust.

4.4. Heterogeneity Analysis

This section discusses group differences in the impacts of those factors on health.

4.4.1. Heterogeneity in Age

As shown in Table 5, the effect of education on physical health is significant only for
the youth (p < 0.1) and elderly (p < 0.01), for whom the average effect is 5.5% and 7%,
respectively. The effect of education on elderly health is greater than that on the youth.
In addition, the effect of medical institution on youth health is significant (p < 0.1). At
middle age, family income (p < 0.05), medical insurance (p < 0.01), medical institution
(p < 0.05), marital status (p < 0.05), and individual income (p < 0.1) have a significant
effect on physical health. Medical insurance has the greatest effect, followed by medical
institution and marital status. For the elderly, sex (p < 0.05), medical institution (p < 0.01),
residence (p < 0.05), drinking (p < 0.05), running water (p < 0.01), and toilets (p < 0.1)
have significant effects on physical health. The effect of medical institution is the largest,
followed by running water, residence, drinking, and sex.

As shown in Table 6, education has a significant effect on psychological health
(p < 0.05) only for the elderly. For the young, sanitary conditions have the greatest impact,
followed by family income. At middle age, the effect of medical insurance is the largest,
followed by individual income. For the elderly, sex has the greatest effect, followed by
medical insurance and family income.

4.4.2. Heterogeneity in Age–Sex and Age–Residence

As shown in Table A7 in the Appendix A for the results of two-stage least squares
(by age and sex, for physical health), education has a significant impact on physical health
only for middle-aged women, elderly men, and elderly women. Overall, medical services
have a greater effect on the physical health of middle-aged men and women, and elderly
men and women. Living conditions have a greater effect on the physical health of middle-
aged women, and elderly men and women. Medical services have a greater effect on the
psychological health of young men and women, the middle-aged, and elderly women.

As shown in Table A8 in the Appendix A for the results of two-stage least squares (by
age and sex, for psychological health), education has significant effect on psychological
health only for young and elderly women.

As shown in Table A9 in the Appendix A for the results of two-stage least squares (by
age and residence, for physical health), education has a significant effect on physical health
only for rural youth, rural middle-aged adults, and urban and rural elderly.

As shown in Table A10 in the Appendix A for the results of two-stage least squares
(by age and residence, for psychological health), education has a significant effect on
psychological health only for the urban youth and urban elderly.
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Therefore, the education has the greatest effect on the physical health of rural middle-
aged adults and rural elderly, and education has the greatest effect on the psychological
health of urban youth and elderly women. Overall, medical services have a greater effect
on the physical health of middle-aged and elderly people in urban and rural areas. Living
conditions have a greater effect on the physical health of elderly people in urban and rural
areas. Medical services have a greater effect on the psychological health of middle-aged and
elderly people in urban areas, and living conditions have greater effect on the psychological
health of young people in rural areas.

Table 5. Results of two-stage least squares (by age, for physical health).

Full Sample
N = 3335

Youth
N = 1022

Middle-Aged
N = 1119

Elderly
N = 1194

Intercept Term 3.105 ***
(0.177)

3.629 ***
(0.329)

2.582 ***
(0.302)

3.054 ***
(0.292)

Years of education/RWD 0.057 ***
(0.015)

0.055 *
(0.031)

0.053
(0.036)

0.070 ***
(0.022)

Sex −0.080 **
(0.037)

−0.035
(0.061)

−0.038
(0.085)

−0.174 **
(0.068)

Family income 0.026
(0.018)

0.002
(0.041)

0.066 **
(0.029)

0.020
(0.027)

Medical insurance −0.165 *
(0.085)

0.024
(0.142)

−0.421 ***
(0.148)

−0.124
(0.158)

Medical institution −0.320 ***
(0.063)

−0.472 *
(0.256)

−0.263 **
(0.111)

−0.342 ***
(0.082)

Residence −0.142 **
(0.062)

−0.142
(0.120)

−0.089
(0.140)

−0.216 **
(0.103)

Marital status −0.005
(0.041)

−0.072
(0.079)

0.253 **
(0.107)

−0.060
(0.070)

Job −0.028
(0.050)

0.065
(0.101)

−0.067
(0.070)

0.071
(0.060)

Working hours 0.025 **
(0.013)

0.021
(0.024)

0.034
(0.022)

0.017
(0.020)

Individual income 0.005
(0.011)

−0.036
(0.024)

0.030 *
(0.018)

−0.005
(0.021)

Smoking 0.051
(0.038)

0.093
(0.081)

0.018
(0.073)

0.061
(0.057)

Drinking 0.040
(0.034)

0.028
(0.064)

−0.049
(0.061)

0.125 **
(0.056)

Running water 0.132 ***
(0.044)

−0.009
(0.080)

0.097
(0.073)

0.304 ***
(0.080)

Toilet −0.069 *
(0.038)

−0.036
(0.082)

−0.052
(0.065)

−0.111 *
(0.060)

Sanitary conditions −0.007
(0.045)

0.048
(0.084)

−0.103
(0.077)

0.061
(0.074)

SER 0.719 0.704 0.733 0.721
R2 0.004 −0.031 0.023 −0.018
F 145.337 40.663 33.531 63.905

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are
robust standard errors.
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Table 6. Results of two- stage least squares (by age, for psychological health).

Full Sample
N = 3336

Youth
N = 1024

Middle Age
N = 1120

Old Age
N = 1192

Intercept Term 2.537 ***
(0.178)

3.098 ***
(0.331)

2.422 ***
(0.305)

2.240 ***
(0.290)

Years of education/RWD 0.035 **
(0.015)

0.048
(0.032)

0.002
(0.036)

0.047 **
(0.022)

Sex −0.108 ***
(0.037)

−0.013
(0.061)

−0.084
(0.086)

−0.228 ***
(0.067)

Family income 0.005
(0.018)

−0.088 **
(0.041)

0.022
(0.029)

0.063 **
(0.027)

Medical insurance 0.296 ***
(0.086)

0.229
(0.145)

0.304 **
(0.150)

0.342 **
(0.156)

Medical institution 0.014
(0.063)

0.434 *
(0.255)

−0.049
(0.113)

−0.050
(0.081)

Residence −0.086
(0.063)

−0.212 *
(0.122)

0.019
(0.139)

−0.048
(0.102)

Marital status 0.057
(0.041)

0.086
(0.078)

−0.003
(0.108)

0.038
(0.069)

Job −0.069
(0.049)

0.155
(0.101)

0.023
(0.069)

0.049
(0.059)

Working hours 0.007
(0.013)

−0.022
(0.024)

0.017
(0.023)

0.020
(0.020)

Individual income 0.018
(0.011)

0.026
(0.024)

0.039 **
(0.018)

−0.020
(0.021)

Smoking 0.046
(0.038)

−0.037
(0.081)

0.038
(0.073)

0.104*
(0.057)

Drinking 0.032
(0.034)

0.067
(0.064)

0.010
(0.061)

0.021
(0.056)

Running water 0.026
(0.044)

0.047
(0.080)

0.009
(0.073)

0.042
(0.079)

Toilet 0.012
(0.038)

−0.001
(0.084)

0.007
(0.065)

0.001
(0.059)

Sanitary conditions 0.092 **
(0.044)

0.186 **
(0.083)

0.069
(0.077)

0.064
(0.073)

SER 0.719 0.701 0.740 0.713
R2 0.012 0.022 0.024 0.013
F 144.220 38.592 34.884 63.242

Note: *, **, and *** indicate significance at 10%, 5%, and 1%, levels, respectively; the values in parentheses are
robust standard errors.

5. Conclusions

In this study, we used the data from the 2015 China Health and Nutrition Survey
to explore the influence of education, medical services, and living conditions on both
individual physical health and psychological health. To avoid the problem of endogeneity,
we adopted the two-stage least squares method.

The influence of education on physical and psychological health is significant, positive,
and robust, and the average effect of education on physical health is greater than on
psychological health. Therefore, education not only significantly improves the level of
individual physical health but also increases the positive emotions of individuals, thus
having a positive impact on their psychological health.

Many other variables were found to affect physical and psychological health, for
example, individual characteristics (including sex, age, and residence), family conditions
(family income), medical services (including medical insurance and institutions), working
(including working hours and income), and living conditions (including running water,
access to a flush toilet, and sanitary conditions).

According to the R2 values, the three main factors influencing individual physical
and psychological health are education, medical services, and living conditions. Among



Healthcare 2021, 9, 1122 11 of 20

them, medical services have the largest effect, followed by living conditions and education.
In particular, age has a negative impact on physical health; family income, individual
income, and working hours have a positive effect on physical health. Being a woman and
individual income positively impact psychological health.

We found heterogeneity in age for the impact on physical health and psychological
health. Education, for the young and elderly, has a significant impact on their physical
health, but only the education level of the elderly has a significant impact on their psycho-
logical health. The impact of the education level of the elderly on their physical health is
greater than that on their psychological health. Therefore, for older individuals, the impact
of education on health should be considered from a longer-term perspective. Similarly,
we found heterogeneity in age in the impact of medical services and living conditions on
individual physical and psychological health. Medical services have an impact on physical
health for all three age groups and on the psychological health of middle-aged and elderly
individuals, but living conditions only affect the physical health of the elderly and the
psychological health of the young.

For different age–sex and age–residence combinations, education has a positive impact
on physical health for middle-aged women, elderly men and women, rural youth, rural
middle-aged adults, and urban and rural elderly; the effects for elderly men, rural middle-
aged adults, and the rural elderly are much greater. Education has a positive impact on
the psychological health only of young and women, urban youth, and the elderly, and the
effect on elderly women and urban youth is much greater. Therefore, more attention needs
to be paid to elderly men, rural middle-aged adults, rural elderly, elderly women, and
urban youth. Similarly, we observed heterogeneity in age–sex and age–residence for the
impact of medical services and living conditions on individual physical and psychological
health.

6. Discussion

There are some limitations to this study. Although an instrumental variable was
used, the data in this study were only obtained from a 2015 survey, and some interference
problems were unavoidable due to time-varying factors. On this basis, the error terms
of the model were assumed to be independently identically distributed. There is a weak
imbalance between urban and rural areas in the sample proportion, which may have led
to biased estimation. In addition, we concentrated on the impacts of education, medical
services, and living conditions on individual physical and psychological health, but those
mechanisms need to be further investigated.

The obtained results have policy implications. Investment in improving education,
medical services, and living conditions should be increased to improve individual physical
and psychological health. The findings provide a reliable theoretical basis for the promotion
of the Healthy China strategy. Polices should be formulated in different ways to improve
health, including education, medical services, and living conditions. Moreover, health
policies should pay attention to the differences between various groups.
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Appendix A

Table A1. Summary statistics of physical and psychological health (by age).

Youth Middle Age Old Age

Self-rated health 3.92
(0.024)

3.75
(0.024)

3.60
(0.024)

Symptoms 0.07
(0.011)

0.11
(0.013)

0.18
(0.018)

Disease history 0.06
(0.007)

0.22
(0.015)

0.54
(0.021)

Physical health 3.97
(0.022)

3.82
(0.022)

3.72
(0.021)

Psychological health 3.534
(0.022)

3.43
(0.022)

3.50
(0.021)

Years of education 13.22
(0.153)

10.41
(0.134)

8.69
(0.150)

Sex 0.46
(0.016)

0.50
(0.015)

0.51
(0.014)

Age 36.00
(0.215)

52.78
(0.119)

67.91
(0.195)

Family income 11.32
(0.290)

11.08
(0.029)

10.87
(0.030)

Medical insurance 0.97
(0.005)

0.98
(0.004)

0.98
(0.004)

Medical institution 0.01
(0.003)

0.04
(0.006)

0.07
(0.007)

Residence 0.57
(0.015)

0.54
(0.015)

0.63
(0.014)

Marital status 0.86
(0.011)

0.95
(0.006)

0.86
(0.010)

Job 0.89
(0.010)

0.64
(0.014)

0.17
(0.011)

Working hours 0.04
(0.030)

−0.04
(0.030)

0.01
(0.030)

Individual income 10.22
(0.043)

9.87
(0.051)

9.66
(0.047)

Smoking 0.23
(0.013)

0.29
(0.014)

0.28
(0.013)

Drinking 0.26
(0.014)

0.32
(0.014)

0.27
(0.013)

Running water 0.91
(0.009)

0.88
(0.010)

0.90
(0.009)

Toilet 0.67
(0.015)

0.59
(0.015)

0.64
(0.014)

Sanitary conditions 0.91
(0.009)

0.89
(0.009)

0.88
(0.009)

https://www.cpc.unc.edu/projects/china


Healthcare 2021, 9, 1122 13 of 20

Table A2. Summary statistics of physical and psychological health (by age and sex).

Young Men Young Women Middle-Aged Men Middle-Aged Women Elderly Men Elderly Women

Self-rated health 3.95
(0.034)

3.89
(0.033)

3.76
(0.035)

3.75
(0.033)

3.63
(0.034)

3.57
(0.034)

Symptoms 0.07
(0.013)

0.08
(0.017)

0.11
(0.020)

0.11
(0.018)

0.13
(0.020)

0.23
(0.030)

Disease history 0.07
(0.011)

0.05
(0.010)

0.24
(0.021)

0.21
(0.020)

0.55
(0.029)

0.54
(0.029)

Physical health 3.99
(0.032)

3.95
(0.029)

3.83
(0.031)

3.80
(0.031)

3.75
(0.029)

3.69
(0.029)

Psychological health 3.55
(0.031)

3.52
(0.3307)

3.42
(0.031)

3.44
(0.032)

3.47
(0.029)

3.53
(0.030)

Years of education 13.41
(0.218)

13.05
(0.213)

11.27
(0.175)

9.57
(0.196)

9.71
(0.198)

7.62
(0.220)

Family income 11.35
(0.042)

11.29
(0.040)

11.12
(0.041)

11.04
(0.042)

10.91
(0.040)

10.84
(0.044)

Medical insurance 0.99
(0.006)

0.97
(0.008)

0.98
(0.006)

0.98
(0.006)

0.98
(0.006)

0.98
(0.005)

Medical institution 0.01
(0.004)

0.01
(0.004)

0.04
(0.008)

0.04
(0.009)

0.06
(0009)

0.09
(0.012)

Residence 0.57
(0.023)

0.56
(0.021)

0.55
(0.021)

0.54
(0.021)

0.62
(0.020)

0.64
(0.020)

Marital status 0.86
(0.016)

0.86
(0.015)

0.96
(0.008)

0.94
(0.010)

0.91
(0.011)

0.81
(0.016)

Job 0.92
(0.012)

0.86
(0.015)

0.80
(0.017)

0.47
(0.021)

0.23
(0.017)

0.12
(0.013)

Working hours 0.03
(0.044)

0.05
(0.040)

−0.03
(0.043)

−0.05
(0.041)

0.03
(0.043)

−0.02
(0.042)

Individual income 10.38
(0.063)

10.09
(0.057)

10.10
(0.070)

9.63
(0.074)

9.84
(0.057)

9.48
(0.074)

Smoking 0.50
(0.023)

0.01
(0.004)

0.56
(0.021)

0.03
(0.007)

0.50
(0.020)

0.05
(0.009)

Drinking 0.52
(0.023)

0.04
(0.009)

0.60
(0.021)

0.05
(0.009)

0.48
(0.020)

0.05
(0.009)

Running water 0.90
(0.014)

0.91
(0.012)

0.90
(0.013)

0.86
(0.014)

0.90
(0.012)

0.91
(0.012)

Toilet 0.67
(0.022)

0.66
(0.020)

0.61
(0.021)

0.56
(0.021)

0.64
(0.019)

0.64
(0.020)

Sanitary conditions 0.90
(0.014)

0.91
(0.012)

0.89
(0.013)

0.88
(0.014)

0.88
(0.013)

0.88
(0.013)

Table A3. Summary statistics of physical and psychological health (by age and residence).

Urban Youth Rural Youth Urban Middle Age Rural Middle Age Urban Elderly Rural Elderly

Self-rated health 3.97
(0.032)

3.84
(0.036)

3.85
(0.032)

3.64
(0.035)

3.66
(0.030)

3.49
(0.039)

Symptoms 0.09
(0.016)

0.05
(0.013)

0.09
(0.017)

0.13
(0.021)

0.17
(0.023)

0.20
(0.029)

Disease history 0.05
(0.010)

0.06
(0.012)

0.22
(0.020)

0.22
(0.021)

0.61
(0.027)

0.42
(0.031)

Physical health 4.03
(0.028)

3.89
(0.033)

3.90
(0.029)

3.71
(0.033)

3.77
(0.026)

3.64
(0.033)

Psychological health 3.57
(0.030)

3.48
(0.032)

3.48
(0.031)

3.37
(0.032)

3.59
(0.026)

3.35
(0.034)

Years of education 15.65
(0.164)

10.05
(0.195)

12.55
(0.155)

7.86
(0.168)

10.72
(0.173)

5.24
(0.190)

Sex 0.47
(0.021)

0.46
(0.024)

0.50
(0.020)

0.49
(0.022)

0.51
(0.018)

0.52
(0.024)

Family income 11.58
(0.035)

10.97
(0.044)

11.31
(0.030)

10.80
(0.051)

11.22
(0.026)

10.28
(0.056)

Medical insurance 0.98
(0.006)

0.97
(0.009)

0.98
(0.006)

0.97
(0.007)

0.98
(0.005)

0.98
(0.007)

Medical institution 0.01
(0.005)

0.00
(0.002)

0.05
(0.009)

0.03
(0.007)

0.10
(0.011)

0.03
(0.008)

Marital status 00.83
(0.015)

0.89
(0.015)

0.94
(0.010)

0.96
(0.008)

0.87
(0.012)

0.84
(0.017)

Job 0.98
(0.006)

0.78
(0.020)

0.66
(0.019)

0.61
(0.022)

0.08
(0.010)

0.33
(0.022)

Working hours 0.089
(0.040)

−0.03
(0.045)

0.03
(0.040)

−0.14
(0.045)

0.08
(0.037)

−0.10
(0.050)

Individual income 10.63
(0.042)

9.69
(0.075)

10.45
(0.032)

9.17
(0.097)

10.34
(0.027)

8.52
(0.095)
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Table A3. Cont.

Urban Youth Rural Youth Urban Middle Age Rural Middle Age Urban Elderly Rural Elderly

Smoking 0.22
(0.017)

0.26
(0.021)

0.28
(0.018)

0.31
(0.021)

0.24
(0.015)

0.35
(0.023)

Drinking 0.25
(0.018)

0.28
(0.021)

0.33
(0.019)

0.31
(0.021)

0.24
(0.016)

0.32
(0.022)

Running water 0.97
(0.007)

0.82
(0.018)

0.97
(0.007)

0.78
(0.018)

0.97
(0.006)

0.79
(0.019)

Toilet 0.87
(0.014)

0.40
(0.023)

0.84
(0.015)

0.28
(0.020)

0.85
(0.013)

0.28
(0.021)

Sanitary conditions 0.98
(0.006)

0.082
(0.018)

0.94
(0.009)

0.82
(0.017)

0.97
(0.006)

0.74
(0.021)

Table A4. Results obtained from ordinary least squares and two-stage least squares.

Education
N = 3352

Physical
N = 3335

2SLS1
N = 3335

Psychological
N = 3336

2SLS2
N = 3336

Intercept Term 6.140 ***
(0.980)

3.284 ***
(0.183)

3.020 ***
(0.209)

2.347 ***
(0.188)

2.202 ***
(0.208)

Years of education/RWD 1.939 ***
(0.160)

0.011 ***
(0.003)

0.058 ***
(0.016)

0.011 ***
(0.003)

0.037 **
(0.016)

Sex 1.513 ***
(0.170)

−0.010
(0.032)

−0.084 **
(0.041)

−0.083 **
(0.033)

−0.125 ***
(0.041)

Age −0.119 ***
(0.006)

−0.004 ***
(0.001)

0.001
(0.002)

0.002
(0.001)

0.005 **
(0.002)

Family income 0.323 ***
(0.084)

0.045 ***
(0.016)

0.028
(0.017)

0.022
(0.016)

0.012
(0.017)

Medical insurance −0.131
(0.443)

−0.178 **
(0.082)

−0.167 *
(0.085)

0.287 ***
(0.085)

0.290 ***
(0.086)

Medical institution −0.131
(0.443)

−0.315 ***
(0.061)

−0.325 ***
(0.063)

0.001
(0.063)

−0.006
(0.064)

Residence 3.325 ***
(0.172)

0.030
(0.034)

−0.146 **
(0.068)

−0.002
(0.034)

−0.102
(0.068)

Marital status 0.041
(0.211)

−0.007
(0.039)

−0.007
(0.041)

0.048
(0.040)

0.048
(0.041)

Job 0.743 ***
(0.170)

0.026
(0.032)

−0.009
(0.035)

0.023
(0.032)

0.004
(0.035)

Working hours −0.027
(0.065)

0.025 **
(0.012)

0.026 **
(0.013)

0.007
(0.012)

0.007
(0.013)

Individual income 0.290 ***
(0.054)

0.020 *
(0.010)

0.005
(0.012)

0.025 **
(0.010)

0.016
(0.012)

Smoking −0.847 ***
(0.182)

0.007
(0.034)

0.051
(0.038)

0.020
(0.035)

0.045
(0.038)

Drinking −0.067
(0.177)

0.039
(0.033)

0.040
(0.034)

0.031
(0.034)

0.032
(0.034)

Running water −0.193
(0.228)

0.121 ***
(0.042)

0.132 ***
(0.044)

0.020
(0.043)

0.026
(0.044)

Toilet 1.130 ***
(0.169)

−0.009
(0.032)

−0.070 *
(0.038)

0.044
(0.032)

0.008
(0.039)

Sanitary conditions 0.646 ***
(0.223)

0.026
(0.042)

−0.006
(0.044)

0.113 ***
(0.042)

0.095 **
(0.044)

SER 3.745 0.697 0.720 0.712 0.719
R2 0.487 0.065 0.003 0.033 0.013
F 145.88 144.40

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors.
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Table A5. Results for physical health.

Model 1
N = 3335

Model 2
N = 3335

Model 3
N = 3335

Model 4
N = 3335

Model 5
N = 3335

Model 6
N = 3335

Model 7
N = 3335

Intercept Term 3.567 ***
(0.028)

4.155 ***
(0.060)

2.621 ***
(0.137)

4.005 ***
(0.083)

3.222 ***
(0.077)

3.820 ***
(0.015)

3.571 ***
(0.048)

Years of education 0.025 ***
(0.002)

Sex 0.046 *
(0.025)

Age −0.008 ***
(0.001)

Residence 0.156 ***
(0.025)

Marital status 0.010
(0.039)

Family income 0.109 ***
(0.012)

Medical insurance −0.164 *
(0.084)

Medical institution −0.349 ***
(0.062)

Job 0.149 ***
(0.025)

Working hours 0.031 **
(0.012)

Individual income 0.053 ***
(0.008)

Smoking −0.028
(0.032)

Drinking 0.060 *
(0.032)

Running water 0.148 ***
(0.043)

Toilet 0.096 ***
(0.028)

Sanitary conditions 0.073 *
(0.042)

SER 0.708 0.706 0.711 0.715 0.707 0.719 0.715
R2 0.032 0.038 0.023 0.011 0.033 0.001 0.013

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors;
all samples were controlled to be not in school and Han nationality. The R2 values of Models 1, 2, and 5 are better; the R2 values of
Models 3, 4, and 7 are worse; and the R2 of Model 6 is the worst. Individual characteristics (including sex, age, and residence), working
conditions (including job, working hours, and individual income), and education have a stronger impact on physical health, followed by
family income, living conditions (including running water, toilet access, and sanitary conditions), and medical services (including medical
insurance and medical institutions), where living habits (drinking) have the least impact.

Table A6. Results for psychological health.

Model 1
N = 3336

Model 2
N = 3336

Model 3
N = 3336

Model 4
N = 3336

Model 5
N = 3336

Model 6
N = 3336

Model 7
N = 3336

Intercept Term 3.302 ***
(0.028)

3.437 ***
(0.061)

2.586 ***
(0.139)

3.168 ***
(0.084)

2.933 ***
(0.078)

3.490 ***
(0.015)

3.245 ***
(0.048)

Years of education 0.017 ***
(0.002)

Sex −0.027
(0.025)

Age −0.002 *
(0.001)

Residence 0.153 ***
(0.025)

Marital status 0.068 *
(0.040)

Family income 0.081 ***
(0.012)



Healthcare 2021, 9, 1122 16 of 20

Table A6. Cont.

Model 1
N = 3336

Model 2
N = 3336

Model 3
N = 3336

Model 4
N = 3336

Model 5
N = 3336

Model 6
N = 3336

Model 7
N = 3336

Medical insurance 0.325 ***
(0.085)

Medical institution 0.030
(0.062)

Job 0.018
(0.026)

Working hours 0.011
(0.012)

Individual income 0.055 ***
(0.008)

Smoking −0.035
(0.032)

Drinking 0.021
(0.032)

Running water 0.035
(0.043)

Toilet 0.128 ***
(0.028)

Sanitary conditions 0.145 ***
(0.042)

SER 0.717 0.718 0.718 0.721 0.717 0.722 0.717
R2 0.016 0.012 0.013 0.004 0.016 0.001 0.016

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors; all
samples were controlled to be not in school and Han nationality. The R2 values of Models 1, 5, and 7 are better; the R2 values of Models 2, 3,
and 4 are worse; and the R2 of Model 6 is the worst. Education, working conditions (individual income), and living conditions (including
toilet and sanitary conditions) have a stronger impact on psychological health, followed by family income, individual characteristics
(including sex, age, and residence), and medical services (including medical insurance and medical institution), where the impact of living
habits is the lowest.

Table A7. Results of two-stage least squares (by age and sex, for physical health).

Full Sample
N = 3335

Young Men
N = 473

Young Women
N = 549

Middle-Aged Men
N = 555

Middle-Aged Women
N = 564

Elderly Men
N = 613

Elderly Women
N = 581

Intercept Term 3.095 ***
(0.176)

3.244 ***
(0.732)

4.052 ***
(0.422)

2.208 ***
(0.580)

3.281 ***
(0.454)

3.025 ***
(0.433)

3.019 ***
(0.408)

Years of education 0.056 ***
(0.015)

0.139
(0.101)

0.033
(0.031)

0.011
(0.070)

0.077 *
(0.042)

0.082 **
(0.035)

0.067 **
(0.028)

Family income 0.028
(0.018)

−0.095
(0.140)

0.006
(0.044)

0.093 **
(0.040)

0.012
(0.046)

0.046
(0.046)

−0.003
(0.036)

Medical insurance −0.165 *
(0.085)

0.202
(0.321)

0.018
(0.167)

−0.345 *
(0.202)

−0.513 **
(0.225)

−0.145
(0.218)

−0.060
(0.241)

Medical institution −0.318 ***
(0.063)

−0.589
(0.459)

−0.507
(0.350)

−0.394 **
(0.167)

−0.196
(0.162)

−0.430 ***
(0.131)

−0.282 ***
(0.107)

Residence −0.139 **
(0.062)

−0.401
(0.343)

−0.077
(0.131)

−0.010
(0.195)

−0.150
(0.213)

−0.148
(0.136)

−0.318
(0.157)

Marital status −0.010
(0.040)

0.019
(0.149)

−0.122
(0.104)

0.340 **
(0.165)

0.245
(0.150)

−0.143
(0.109)

0.004
(0.097)

Job −0.028
(0.050)

−0.175
(0.244)

0.161
(0.113)

0.003
(0.128)

−0.099
(0.089)

0.118
(0.079)

−0.014
(0.100)

Working hours 0.025 **
(0.013)

0.028
(0.046)

0.035
(0.031)

0.029
(0.031)

0.043
(0.034)

0.032
(0.029)

−0.002
(0.029)

Individual income 0.003
(0.011)

0.023
(0.044)

−0.067 *
(0.035)

0.061 **
(0.028)

0.003
(0.024)

−0.062 *
(0.035)

0.025
(0.027)

Smoking 0.017
(0.033)

0.232
(0.171)

0.052
(0.348)

−0.025
(0.103)

0.033
(0.192)

0.088
(0.066)

−0.029
(0.147)

Drinking 0.010
(0.032)

−0.028
(0.096)

0.070
(0.149)

−0.026
(0.064)

−0.218
(0.160)

0.068
(0.064)

0.412 ***
(0.147)

Running water 0.131 ***
(0.044)

−0.034
(0.145)

−0.001
(0.112)

−0.011
(0.106)

0.182 *
(0.105)

0.316 ***
(0.112)

0.284 **
(0.118)

Toilet −0.068 *
(0.038)

−0.223
(0.216)

0.029
(0.099)

0.015
(0.100)

−0.128
(0.093)

−0.160 *
(0.086)

−0.072
(0.084)

Sanitary conditions −0.007
(0.044)

−0.034
(0.167)

0.050
(0.112)

−0.105
(0.129)

−0.069
(0.105)

0.150
(0.109)

−0.002
(0.105)

SER 0.719 0.827 0.686 0.705 0.770 0.744 0.711
R2 0.006 −0.373 0.015 0.101 −0.060 −0.062 0.007

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors.
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Table A8. Results of two-stage least squares (by age and sex, for psychological health).

Full Sample
N = 3336

Young Men
N = 474

Young Women
N = 550

Middle-Aged Men
N = 557

Middle-Aged Women
N = 563

Elderly Men
N = 612

Elderly Women
N = 580

Intercept Term 2.526 ***
(0.177)

2.778 ***
(0.691)

3.520 ***
(0.446)

2.300 ***
(0.587)

2.257 ***
(0.437)

2.371 ***
(0.408)

1.816 ***
(0.442)

Years of education 0.034 **
(0.015)

0.041
(0.085)

0.060 *
(0.033)

0.025
(0.069)

−0.010
(0.041)

0.012
(0.033)

0.084 ***
(0.030)

Family income 0.008
(0.018)

−0.078
(0.117)

−0.098 **
(0.047)

0.045
(0.043)

0.011
(0.045)

0.056
(0.044)

0.092 **
(0.039)

Medical insurance 0.296 ***
(0.086)

0.015
(0.315)

0.389 **
(0.177)

0.141
(0.213)

0.494 **
(0.218)

0.071
(0.204)

0.621 **
(0.261)

Medical institution 0.017
(0.063)

0.846 **
(0.374)

−0.019
(0.370)

−0.067
(0.178)

−0.043
(0.157)

−0.083
(0.122)

−0.008
(0.117)

Residence −0.082
(0.062)

−0.209
(0.291)

−0.220
(0.139)

−0.056
(0.194)

0.088
(0.207)

0.085
(0.127)

−0.260
(0.173)

Marital status 0.051
(0.041)

0.115
(0.115)

0.030
(0.111)

−0.034
(0.174)

0.002
(0.146)

0.168 *
(0.102)

−0.113
(0.106)

Job −0.070
(0.049)

0.345 *
(0.195)

0.035
(0.119)

0.081
(0.129)

−0.011
(0.087)

−0.012
(0.074)

0.129
(0.107)

Working hours 0.006
(0.013)

−0.062
(0.039)

0.018
(0.033)

0.031
(0.032)

−0.002
(0.032)

0.042
(0.027)

−0.004
(0.032)

Individual income 0.016
(0.011)

0.049
(0.035)

−0.014
(0.038)

0.013
(0.029)

0.055 **
(0.023)

−0.003
(0.032)

−0.045
(0.029)

Smoking −0.001
(0.033)

−0.038
(0.144)

0.061
(0.368)

0.100
(0.108)

−0.216
(0.185)

0.091
(0.061)

0.157
(0.163)

Drinking −0.009
(0.032)

0.061
(0.077)

0.123
(0.157)

0.024
(0.068)

−0.066
(0.155)

0.002
(0.060)

0.210
(0.162)

Running water 0.026
(0.044)

0.118
(0.119)

−0.024
(0.119)

0.069
(0.112)

−0.050
(0.101)

−0.039
(0.105)

0.130
(0.127)

Toilet 0.014
(0.038)

−0.012
(0.177)

0.003
(0.107)

−0.044
(0.103)

0.039
(0.090)

0.037
(0.081)

−0.033
(0.091)

Sanitary conditions 0.092 **
(0.044)

0.191
(0.135)

0.184
(0.119)

−0.036
(0.133)

0.156
(0.102)

0.104
(0.102)

0.021
(0.114)

SER 0.719 0.672 0.726 0.746 0.745 0.699 0.770
R2 0.011 0.063 0.010 0.012 0.033 0.058 −0.133

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors.

Table A9. Results of two-stage least squares (by age and residence, for physical health).

Full Sample
N = 3335

Urban
Youth

N = 577

Rural Youth
N = 445

Urban Middle Age
N = 610

Rural Middle Age
N = 509

Urban Elderly
N = 755

Rural Elderly
N = 439

Intercept Term 3.167 ***
(0.181)

3.505 ***
(0.542)

3.653 ***
(0.481)

2.831 ***
(0.566)

2.161 ***
(0.540)

3.011 ***
(0.579)

3.340 ***
(0.475)

Years of education 0.047 ***
(0.011)

0.035
(0.045)

0.071 *
(0.041)

0.018
(0.048)

0.176 *
(0.091)

0.058 **
(0.025)

0.161 **
(0.073)

Sex −0.069 **
(0.035)

−0.002
(0.073)

−0.099
(0.108)

−0.040
(0.085)

−0.318
(0.277)

−0.190 **
(0.076)

−0.338
(0.217)

Family income 0.028
(0.018)

0.006
(0.056)

−0.000
(0.060)

0.051
(0.050)

0.060
(0.047)

0.038
(0.046)

−0.005
(0.041)

Medical insurance −0.171 **
(0.084)

0.244
(0.224)

−0.117
(0.199)

−0.451 **
(0.203)

−0.552 *
(0.295)

−0.221
(0.207)

0.006
(0.290)

Medical institution −0.335 ***
(0.062)

−0.368
(0.271)

−1.177
(0.771)

−0.225 *
(0.133)

−0.410
(0.252)

−0.431 ***
(0.088)

0.170
(0.263)

Marital status −0.003
(0.040)

−0.091
(0.109)

−0.083
(0.123)

0.253 **
(0.126)

0.289
(0.242)

0.041
(0.087)

−0.409 **
(0.186)

Job 0.015
(0.037)

−0.026
(0.225)

0.057
(0.124)

−0.035
(0.093)

−0.196
(0.143)

0.215 **
(0.099)

0.020
(0.091)

Working hours 0.024 *
(0.012)

0.009
(0.031)

0.041
(0.037)

0.029
(0.030)

0.013
(0.045)

0.028
(0.025)

−0.004
(0.040)

Individual income 0.001
(0.012)

−0.040
(0.049)

−0.030
(0.029)

0.047
(0.074)

0.019
(0.024)

−0.021
(0.063)

−0.024
(0.030)

Smoking 0.045
(0.037)

−0.004
(0.113)

0.187
(0.119)

0.025
(0.108)

0.011
(0.121)

0.108
(0.077)

−0.057
(0.106)

Drinking 0.041
(0.034)

0.108
(0.091)

−0.049
(0.097)

−0.024
(0.079)

−0.076
(0.123)

0.184 ***
(0.071)

0.013
(0.111)

Running water 0.112 ***
(0.043)

−0.031
(0.180)

0.001
(0.094)

0.086
(0.171)

0.095
(0.105)

0.265 *
(0.159)

0.382 ***
(0.128)

Toilet −0.098 **
(0.042)

0.044
(0.121)

−0.112
(0.113)

−0.115
(0.086)

−0.142
(0.149)

−0.117
(0.077)

−0.138
(0.116)

Sanitary conditions −0.013
(0.045)

0.155
(0.196)

0.019
(0.098)

0.056
(0.164)

−0.145
(0.112)

0.002
(0.156)

−0.042
(0.115)

SER 0.712 0.686 0.732 0.714 0.942 0.711 0.851
R2 0.025 0.007 −0.085 0.043 −0.574 0.040 −0.484

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors.
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Table A10. Results of two-stage least squares (by age and residence, for psychological health).

Full Sample
N = 3336

Urban Youth
N = 581

Rural Youth
N = 443

Urban Middle Age
N = 609

Rural Middle Age
N = 511

Urban Elderly
N = 749

Rural Elderly
N = 443

Intercept Term 2.572 ***
(0.183)

3.981 ***
(0.600)

2.176 ***
(0.432)

2.671 ***
(0.604)

2.616 ***
(0.409)

2.933 ***
(0.596)

1.994 ***
(0.397)

Years of education 0.029 **
(0.011)

0.086 *
(0.051)

−0.002
(0.038)

−0.000
(0.050)

0.042
(0.069)

0.061 **
(0.026)

−0.023
(0.059)

Sex −0.102 ***
(0.036)

−0.007
(0.081)

0.013
(0.096)

−0.111
(0.091)

−0.152
(0.211)

−0.229 ***
(0.078)

−0.095
(0.175)

Family income 0.007
(0.018)

−0.139 **
(0.062)

0.013
(0.054)

0.016
(0.054)

0.023
(0.036)

0.037
(0.047)

0.096 ***
(0.035)

Medical insurance 0.294 ***
(0.085)

0.141
(0.247)

0.324 *
(0.180)

0.712 ***
(0.217)

−0.138
(0.225)

0.489 **
(0.213)

0.149
(0.241)

Medical institution 0.006
(0.063)

0.440
(0.300)

−0.109
(0.685)

−0.046
(0.144)

−0.140
(0.192)

−0.096
(0.091)

0.306
(0.213)

Marital status 0.058
(0.041)

0.099
(0.122)

0.114
(0.108)

0.028
(0.136)

−0.069
(0.181)

0.014
(0.090)

0.216
(0.151)

Job −0.043
(0.037)

0.102
(0.249)

0.178
(0.111)

0.040
(0.097)

−0.010
(0.108)

0.055
(0.101)

0.041
(0.076)

Working hours 0.006
(0.012)

−0.012
(0.034)

−0.043
(0.033)

0.035
(0.032)

−0.010
(0.034)

0.011
(0.026)

0.021
(0.033)

Individual income 0.016
(0.012)

−0.023
(0.054)

0.036
(0.025)

−0.007
(0.078)

0.041 **
(0.018)

−0.076
(0.065)

0.005
(0.025)

Smoking 0.042
(0.037)

0.012
(0.125)

−0.094
(0.107)

0.050
(0.116)

0.024
(0.092)

0.121
(0.079)

0.150 *
(0.089)

Drinking 0.033
(0.034)

0.049
(0.100)

0.056
(0.086)

−0.012
(0.085)

0.028
(0.094)

0.062
(0.073)

−0.011
(0.092)

Running water 0.014
(0.043)

−0.251
(0.200)

0.108
(0.083)

0.074
(0.182)

−0.008
(0.080)

0.015
(0.164)

−0.045
(0.107)

Toilet −0.005
(0.043)

−0.145
(0.138)

0.136
(0.102)

−0.029
(0.091)

−0.022
(0.114)

0.034
(0.080)

0.016
(0.097)

Sanitary conditions 0.089 **
(0.045)

0.143
(0.217)

0.177 **
(0.087)

−0.050
(0.175)

0.101
(0.085)

−0.099
(0.160)

0.167
(0.096)

SER 0.716 0.760 0.649 0.761 0.718 0.730 0.707
R2 0.020 −0.071 0.094 0.024 0.032 −0.062 0.036

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; the values in parentheses are robust standard errors.

References
1. Abel, T. Cultural capital and social inequality in health. J. Epidemiol. Community Health 2008, 62, e13. [CrossRef]
2. Cheng, L.; Zhang, Y.; Shen, K. Understanding the pathways of the education-health gradient: Evidence from the Chinese elderly.

China Econ. Q. 2015, 14, 305–330.
3. Zhao, H.; Hu, Y. Will education definitely improve health level?—An empirical analysis based on China Family Panel Studies

(CFPS). World Econ. Pap. 2016, 6, 90–106. (In Chinese)
4. Irannejad, E.; Ahmadi, S.; Heidari, A. Prediction of physical health (the risk of developing diabetes) based on social, cultural, and

economic capitals in Tabriz. Strateg. Res. Soc. Probl. Iran 2019, 8, 19–34.
5. Zhang, W.; Chen, X. The influence of education to individual health condition. Shandong Soc. Sci. 2020, 7, 84–93.
6. Cao, Y.; Hu, H.; Chen, Y. An analysis of the influence of education on young rural-urban migrant laborers’ psychological stress

and its mechanism. Popul. Dev. 2014, 20, 35–42.
7. Cao, Q. Structural equation model analysis of mental health among floating population in urban cities. Stat. Inf. Forum 2016, 31,

70–75.
8. Alegria, M.; Drake, R.E.; Kang, H.A.; Metcalfe, J.; Liu, J.; Dimarzio, K.; Ali, N. Simulations Test Impact of Education, Employment

and Income Improvements on Minority Patients with Mental Illness. Health Aff. 2017, 36, 1024–1031. [CrossRef]
9. Ma, J.; Shi, B. Analysis of the influence of ideological and political education in colleges and universities on the development of

psychological health education in the past 30 years. Ideol. Theor. Educ. 2018, 1, 97–102. (In Chinese)
10. Huang, X. Research on the influence of college ideological and political education on college students’ mental health. Theory

Pract. Educ. 2018, 38, 29–31.
11. Hu, A. Can education make us healthier?—A comparative analysis of urban and rural areas based on the Chinese General Social

Survey for 2010. Soc. Sci. China 2014, 5, 206.
12. Li, C.; Wang, J. The casual effects of education on health—Evidence from China Family Panel Studies. Soc. Sci. Beijing 2017, 11,

56–69.
13. Zheng, L.; Zeng, X. The Cohort Variations of Education Related Health Gradients in China: Analysis Based on Growth Curve.

Model. Popul. Econ. 2018, 2, 69–79.
14. Jun, L.; Liu, S. The Causal Effect of Education on Adult Health in China: Evidence from the Experiment of the 1986 Compulsory

Education law in China. J. Quant. Tech. Econ. 2019, 36, 117–134.
15. Braakmann, N. The causal relationship between education, health and health related behaviour: Evidence from natural experiment

in England. J. Health Econ. 2011, 5, 753–763. [CrossRef] [PubMed]
16. Ross, C.E.; Mirowsky, J. Why education is the key to socioeconomic differentials in health. In Handbook of Medical Sociology; Bird,

C.E., Conrad, P., Fremont, A.M., Timmermans, S., Eds.; Vanderbilt University Press: Nashville, TN, USA, 2010; pp. 33–51.

http://doi.org/10.1136/jech.2007.066159
http://doi.org/10.1377/hlthaff.2017.0044
http://doi.org/10.1016/j.jhealeco.2011.05.015
http://www.ncbi.nlm.nih.gov/pubmed/21715033


Healthcare 2021, 9, 1122 19 of 20

17. Ye, X.; Liang, W. The Influencing Mechanism of Education on the Health of the Aged in China: Evidence from CLHLS in 2011.
Educ. Econ. 2017, 3, 68–76, 96.

18. Wang, Y.; He, X. Does education generate health benefits?—Heterogeneity based on propensity score matching. Educ. Econ. 2015,
5, 55–61, 72.

19. Mangyo, E.; Park, A. Relative Deprivation and Health: Which Reference Groups Matter? J. Hum. Resour. 2011, 46, 459–481.
[CrossRef]

20. Mazzonna, F. The long lasting effects of education on old age health: Evidence of sex differences. Soc. Sci. Med. 2014, 101, 129–138.
[CrossRef]

21. Wang, Y.; Yang, L. Effects of family-centered educational intervention on adolescents with active epilepsy. Chin. J. Nurs. 2015, 50,
1157–1162.

22. Song, Q.C.; Zhang, Q. Research on health status of the elderly migrant population in China and its determinants. Chin. J. Popul.
Sci. 2018, 4, 81–92.

23. Zhao, Z. Health status and influencing factors of rural population in China. Manag. World 2006, 3, 78–85.
24. Mao, Y.; Feng, G.-F. The influence effect and the transmission mechanism of education to the health. Popul. Econ. 2011, 3, 87–93.
25. Sun, J.; Son, Y. An empirical study of sex stratification in health status in Chinese urban area. Med. Philos. 2008, 10, 46–48.
26. Yao, H.; Shi, Q.; Li, Y. The current status of health literacy in China. Popul. Res. 2016, 40, 88–97.
27. Mu, Z.; Yang, Z. The effect of marital status on the death probability of the elderly: An empirical analysis of CLHLS queue data.

South China Popul. 2016, 31, 38–39.
28. Yang, X.; Cheng, L.; Feldman, M. The impact of marriage squeeze on the quality of life of rural men in China. Popul. J. 2017, 39,

28–37.
29. Zhu, L. Working hours and the occupational health of rural migrant workers. Soc. Sci. China 2009, 1, 133–149.
30. Zhang, K.; Liu, C.; Ding, S. How does Working Hours Affect Urban Workers’ health? An empirical analysis of the China

Labor-force Dynamic Survey. Stud. Labor Econ. 2018, 6, 107–127.
31. Liu, W.; Fan, Y. Research on the influence mechanism of mental health level of transfer students—Empirical evidence from China

Education Panel Survey (CEPS). Shanghai Res. Educ. 2020, 2, 25–30.
32. Chen, J. An analysis of main lifestyle cognition factors which affect the health status of Guangzhou residents. J. Phys. Educ. 2013,

20, 71–74.
33. Xia, D.; Zhu, B. Can socioeconomic status affect health through lifestyle? A comparative analysis based on urban and rural labors.

Hubei Soc. Sci. 2021, 2, 50–58.
34. Xiong, Y. Study on the influence of family socioeconomic characteristics on the personal health of urban residents. World Surv.

Res. 2018, 3, 62–65. (In Chinese)
35. Dan, Y.; Sun, Q.; Zhou, B. The impact of family wealth on health of the residents: An empirical research into the CFPS survey

data. Humanit. Soc. Sci. J. Hainan Univ. 2021, 39, 71–81.
36. Jian, Z.; Deng, Q.; Liu, H. How does the basic medical insurance system affect health equity among elderly person. Financ. Econ.

Res. 2020, 35, 147–160.
37. Zhang, P. Impact of social medical insurance on the health of the elderly and its mechanism. J. Yunnan Minzu Univ. 2020, 37,

96–103.
38. Harris, M.; Alzua, M.L.; Oabert, N.; Pickering, A. Community-level sanitation coverage more strongly associated with child

growth and household drinking water quality than access to a private toilet in rural Mail. Environ. Sci. Technol. 2017, 51,
7219–7227. [CrossRef] [PubMed]

39. Hu, B.; Sun, W. Analysis on the health status of drinking water in Fushun City from 2014 to 2018. Chin. J. Health Stat. 2020, 37,
959–960. (In Chinese)

40. Andualem, Z.; Dagne, H.; Azene, Z.N.; Taddese, A.A.; Dagnew, B.; Fisseha, R.; Muluneg, A.G.; Yeshaw, Y. Households access to
improved drinking water sources and toilet facilities in Ethiopia: A multilevel analysis based on 2016 Ethiopian Demographic
and Health Survey. BMJ Open 2021, 11, e042071. [CrossRef] [PubMed]

41. Kumwenda, S.; Msefula, C.; Kadewa, W.; Ngwira, B.; Morse, T. Estimating the Health Risk Associated with the Use of Ecological
Sanitation Toilets in Malawi. J. Environ. Public Health 2017, 2017, 3931802. [CrossRef]

42. Chuanming, L.; Liu, Y. Research on the impact of rural toilet reform on Farmers’ health expenditure. Issues Agric. Econ. 2020, 10,
89–102.

43. Huang, Q.; Zhen, L.; Zhang, L.; Chen, D.; Liu, Y.; Jin, W.; Min, Y.; Zhao, L. Health in all policies: Taking the implementation path
of “toilet revolution” in country as an example. Chin. J. Health Educ. 2020, 36, 92–95.

44. Zhang, P.; Gao, J. Influence of rural toilet renovation on Rural Revitalization and its mechanism. Qinghai J. Ethnol. 2021, 32,
99–107.

45. Novotný, J.; Ficek, F.; Hill, J.K.W.; Kumar, A. Social determinants of environmental health: A case of sanitation in rural Jharkhand.
Sci. Total Environ. 2018, 643, 762–764. [CrossRef] [PubMed]

46. Zhao, L.; Deng, X.; Wang, X. Socioeconomic status, environmental sanitation facilities and health of rural residents. Issues Agric.
Econ. 2018, 7, 96–107.

47. Du, P.; Li, T.T.; Shi, X.M. Establishing of surveillance, investigation and health risk assessment system with Chinese characteristics
in the field of environment health. Chin. J. Dis. Control Prev. 2019, 23, 758–762.

http://doi.org/10.3368/jhr.46.3.459
http://doi.org/10.1016/j.socscimed.2013.10.042
http://doi.org/10.1021/acs.est.7b00178
http://www.ncbi.nlm.nih.gov/pubmed/28514143
http://doi.org/10.1136/bmjopen-2020-042071
http://www.ncbi.nlm.nih.gov/pubmed/33737423
http://doi.org/10.1155/2017/3931802
http://doi.org/10.1016/j.scitotenv.2018.06.239
http://www.ncbi.nlm.nih.gov/pubmed/29958166


Healthcare 2021, 9, 1122 20 of 20

48. Wei, L.; Tang, Y.; Ge, M.; Sun, F.; Liu, C.; Zhang, J.; Xiong, L. Investigation on the risk factors of home environmental health in
rural areas of Nanjing between 2016 and 2019. Mod. Prev. Med. 2020, 47, 2943–2945.

49. Jakositz, S.; Pillsbury, L.; Greenwood, S.; Fahnestock, M.; McGreavy, B.; Bryce, J.; Mo, W. Protection through participation:
Crowdsourced running water quality monitoring for enhanced public health. Water Res. 2019, 169, 115209. [CrossRef]

50. Jalan, J.; Ravallion, M. Does Piped Water Reduce Diarrhea for Children in Rural India. J. Econom. 2003, 112, 153–173. [CrossRef]
51. Zhang, J. The Impact of Water Quality on Health: Evidence from the Drinking Water Infrastructure Program in Rural China. J.

Health Econ. 2012, 31, 122–134. [CrossRef]
52. Manczak, E.M.; Miller, J.G.; Gotlib, I.H. Water contaminant levels interact with parenting environment to predict development of

depressive symptoms in adolescents. Dev. Sci. 2019, 23, e12838. [CrossRef]
53. Xu, C. Study of physical and mental health of women left in rural areas away from their husband: Reports from the rural areas in

Sichuan. South China Popul. 2009, 24, 49–56.
54. Andres, L.; Briceño, B.; Chase, C.; Echenique, J.A. Sanitation and Externalities: Evidence from Early Childhood Health in Rural

India. J. Water Sanit. Hyg. Dev. 2017, 7, 272–289. [CrossRef]
55. He, W.; Shen, S. Does the integration of urban and rural medical insurance policy alleviate health inequality? Evidence from a

quasi-natural experiment in prefecture-level of China. China Rural. Surv. 2021, 3, 67–85.
56. Yang, J.; Deng, D. Influencing factors of health status among rural migrant workers. J. South China Agric. Univ. 2021, 20, 63–72.
57. Stewart, R.W.; Hardcastle, V.G.; Zelinsky, A. Health Disparities, Social Determinants of Health, and Health Insurance. World Med.

Health Policy 2015, 6, 483–492. [CrossRef]
58. Liu, W.; Liu, C. Social insurance and rural ole-age health: Will participation in social insurance improve the health of the

elderly?—Empirical study based on Multiple Order Logistic Model. Soc. Secur. Stud. 2018, 2, 47–53.
59. Ma, Y.; Nolan, A.; Smith, J.P. Free GP Care and Psychological Health: Quasi-experimental Evidence from Ireland. J. Health Econom.

2020, 72, 102351. [CrossRef] [PubMed]
60. Yang, H.; Mu, H. An Empirical Study on the impact of new rural cooperative medical system on the health level of rural residents.

Subnational Fisc. Res. 2021, 4, 85–94. (In Chinese)
61. Yu, X.; Hu, H.; Wu, Z.; Jing, S. The health status of citizens in China and its influencing factors. China Popul. Resour. Environ. 2010,

20, 151–156.
62. Wu, Z. Study on the health status of rural residents in China and its risk influencing factors. Soc. Secur. Stud. 2012, 3, 79–85.
63. Paolucci, F.; Mentzakis, E.; Defechereux, T.; Niessen, L.W. Equity and Efficency Preferences of Health Policy Makers in China—A

Stated Preference Analysis. Health Policy Plan. 2014, 30, 1059–1066. [CrossRef] [PubMed]
64. Zhang, J. Study on the Relationship between Obesity and Dietary Pattern among Chinese Adults (1991–2009); China Center for Disease

Control and Prevention: Beijing, China, 2013.

http://doi.org/10.1016/j.watres.2019.115209
http://doi.org/10.1016/S0304-4076(02)00158-6
http://doi.org/10.1016/j.jhealeco.2011.08.008
http://doi.org/10.1111/desc.12838
http://doi.org/10.2166/washdev.2017.143
http://doi.org/10.1002/wmh3.113
http://doi.org/10.1016/j.jhealeco.2020.102351
http://www.ncbi.nlm.nih.gov/pubmed/32599158
http://doi.org/10.1093/heapol/czu123
http://www.ncbi.nlm.nih.gov/pubmed/25500745

	Introduction 
	Data, Variables, and Summary Statistics 
	Data 
	Explained Variable 
	Explanatory and Control Variables 

	Summary Statistics 

	Basic Model 
	Empirical Results 
	Results from the OLS Method 
	Endogeneity Test 
	Robustness Test 
	Heterogeneity Analysis 
	Heterogeneity in Age 
	Heterogeneity in Age–Sex and Age–Residence 


	Conclusions 
	Discussion 
	
	References

