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In the process of China’s rapid urbanization, the health level of residents has been improved to a great extent. However, with the
expansion of urban scale and spatial restructuring, a series of urban environmental problems have posed new challenges to public health.
However, the impact of the built environment on residents’ health is controversial, and the applicability of the conclusions based on
western urban sprawl in China is not clear enough. In addition, the exploration of the impact path of the built environment on health is
still not comprehensive and in-depth. Based on the China Labor Dynamics Survey (CLDS) in 2016 and relevant statistical yearbook data,
this study explored the impact of the built environment at community and urban scale on residents’ health and its age heterogeneity and
further explored the mediating role of physical exercise, neighborhood support, and community safety. According to the research, the
urban and community-built environment has signifcant impacts on residents’ health, and the impact is signifcantly diferent at diferent
scales. In addition, there is a signifcant diference in the impact of built environment factors on residents’ health among populations with
diferent life cycles. From the perspective of the impact path, greening coverage can improve residents’ self-rated health by enhancing the
perceived safety of living in the community. In contrast, the high community population density will not only weaken the degree of
neighborhood support but also reduce the perception level of community residential safety, thus damaging residents’ health. In short,
from the perspective of environmental intervention, the previouslymentioned results put forward possible suggestions on strengthening
the construction of a healthy living environment so as to maximize the health efectiveness of cities and communities.

1. Introduction

As the frst medium and long-term health plan in China, the
outline of the Healthy China 2030 Plan proposes to take the
construction of healthy cities and towns as an important
starting point for the construction of a healthy China and to
promote the coordinated development of cities and people’s
health. In the past high-speed and fast-paced urbanization
process, the construction of medical and health infra-
structure has been constantly promoted, providing conve-
nient and afordable medical security for residents and
achieving signifcant improvement in the health level of the
group. However, the massive infux of population and the
disorderly expansion of urban space have also brought about
the imbalance of employment, education, entertainment,

and living space, resulting in the continuous increase of the
proportion of motorized travel. On the one hand, high-
frequency motorized travel is easy to cause urban conges-
tion, noise pollution, and trafc safety problems. On the
other hand, motorized travel increases the sedentary time of
individuals, reduces the frequency and intensity of physical
activity, and increases the incidence of chronic diseases. In
addition, the noisy and crowded environment is not only
harmful to physical health, but it also afects residents’ life
satisfaction, which in turn has a negative impact on mental
health.Terefore, it has become the focus of current research
to build a healthy living environment through environ-
mental intervention, improve public health facilities from
the supply side, and give full play to community health
efciency.
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2. Literature Review

Te built environment at diferent scales has an impact on
residents’ health in diferent ways. According to the existing
studies, the impact of the built environment on residents’
health is divided into three scales: macro (countries around
the world/region), meso (city/county), and micro (street/
community) [1]. Built environment factors mainly include
density, land use mixture, design, distance to bus stations,
and destination accessibility [2, 3]. Many studies based on
Western low-density cities have found that with the increase
in density, residents’ health can be signifcantly improved.
Tis is because compact cities make the layout of diferent
functional facilities closer, compress the travel distance, and
have good street connectivity, which can efectively promote
nonmotorized travel, such as the walking and cycling mode
[4, 5]. As a result, it can increase their physical activities [6],
reduce the risk of obesity, and improve their health.
However, the research based on China’s national conditions
indicated that excessively high-density land use is detri-
mental to residents’ health [7], and high population density
will cause a rapid decline in residents’ health and comfort
[8]. Diferent from the urban sprawl in western countries,
which is mainly characterized by rapid suburban develop-
ment and decline of central urban areas, China’s urban
sprawl has not seen a signifcant decline in the population of
inner cities, and the central urban areas are still thriving [9].
At the same time, the urban spatial structure in China is
more compact than that of American cities, and the pop-
ulation density is about 5–7 times that of American cities
[10]. While excessive urban density often leads to local
environmental deterioration and reduction of urban oper-
ational efciency, including weakened neighborhood har-
mony, crowded public spaces, reduced green coverage ratios,
lack of privacy, and increased pressure [11].

In addition to density and diversity, scholars have found
that some urban and community design factors are also
related to residents’ health, such as green open spaces. At the
same time, the research at the urban scale will also focus on
road trafc organization. A good slow trafc network can
provide a safe walking environment for residents [12], which
is conducive to improving residents’ willingness to walk and
use bicycles [13]. Among all kinds of travel modes, walking
has the highest health efect, followed by bus and subway,
and private cars are the lowest and far lower than the walking
and public transportation [14]. Outdoor activity spaces such
as parks are distributed in walkable living circles near the
community which can signifcantly stimulate the residents’
willingness to engage in physical activities [15] and help
reduce obesity and overweight [16, 17]. In addition, green
spaces can reduce the risk of cardiovascular and respiratory
diseases by improving urban air quality [18] and can also
relieve mental stress [19]. In general, there is no clear and
unifed answer to the relationship between the built envi-
ronment factors and residents’ health in the existing
literature.

Based on the literature review, some aspects in this study
are worthy of further research. First, most previous studies
only focused on the community-built environment, and only

a very limited number of studies have considered the built
environment factors both at the community scale and urban
scale [20]. Considering the diversity of residents’ daily travel
modes and the exposure to activities that may extend far
beyond the community, it is reasonable to assume that
residents’ health will be afected by the built environment at
diferent scales simultaneously. Terefore, it is necessary to
take both the community and urban scales into consider-
ation. Second, some studies believe that the relationship
between the built environment and residents’ health is af-
fected by other factors, but there are few studies on the
impact mechanism of the built environment on residents’
health, andmost of them are conducted from the perspective
of health behavior. Tus, three mediating variables, namely,
physical exercise, neighborhood support, and community
safety, were included in this study to explore health behavior
and its extrinsic pathways. Finally, the health evaluation
dimensions selected in the existing relevant research are
insufcient, focusing on physiological health and adopting
objective indicators such as BMI and waist-hip ratio.Te gap
in subjective health research needs to be flled.

Te remainder of this study is structured as follows: in
Section 2, we introduced data sources, descriptive statistics,
and model building. Te empirical analysis was reported in
detail in Section 3. In Section 4, we further discussed the
research results and provided corresponding implications.

3. Materials and Methods

3.1. Data Sources. Tere are two sources of data used in this
study. One is the China Labor Force Dynamic Survey
(CLDS) data used to obtain individual household attributes
and community-built environment data. Te second data
source is the Statistical Yearbook of Chinese Cities and the
Statistical Yearbook of Urban and Rural Construction used
to obtain urban-built environment data.

CLDS is a comprehensive survey project carried out by
the Social Science Survey Center of Sun Yat sen University.
Te survey adopts a multistage stratifed probability pro-
portionate to labor size (PPS) sampling method, covering
social, economic, demographic, environmental, and other
aspects from individuals to families to communities. Te
project has conducted a follow-up survey every two years
since 2012 so as to learn about the change trend of social
labor force, families, and communities across China. Te
survey sample taken by CLDS is very representative na-
tionwide, and it includes labor force aged 15–64 from 29
provinces and cities outside Hong Kong, Macao, Taiwan,
Tibet, and Hainan. Based on its large sample base, wide
survey area, and high representativeness, it is suitable for
systematic statistical research and can provide true and
reliable data.

At present, CLDS has released the data of 2012, 2014, and
2016 to the society, and this study uses the data of CLDS
2016. Due to the large diference between urban and rural
built environments in China, urban samples were taken into
account in this study. Finally, 4,641 valid samples were
selected from 130 communities in 55 cities in China after
removing the samples that the participants did not know the
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answer or refused to answer the question as well as the
samples which did not meet the analytical conditions.

3.2. Variable Defnition and Description

3.2.1. Explained Variable. Te explained variable in this
study is residents’ health. Health indicators can be roughly
divided into objective and subjective indicators. Compared
with objective health, self-rated health is simpler, but it is an
assessment made by individuals based on their own per-
ception and actual physiological and psychological state and
has been proved to be highly correlated with the prediction
of mortality and disability rates [21, 22]. At present, this
indicator was widely used in residents’ health research, and
this study also adopted self-rated health as the measurement
of individual health. Individual health variables were mea-
sured by the question “How do you think your current
health is?” Te answers included “very healthy,” “healthy,”
“ordinary,” “relatively unhealthy,” and “very unhealthy,”
and the assigned values are 1, 2, 3, 4, and 5, respectively. In
this study, the original assignment order is reversely ad-
justed, and the higher changed score indicates a better self-
rated health status.

3.2.2. Explanatory Variable. Te core explanatory variables
of this study are built environment characteristics, which
will be measured at both community and urban spatial
scales. Based on the availability of data from CLDS2016, this
study focuses on the density, diversity, and design of the
built environment factors at the community scale. Te
“density” was measured by community population density,
and the categorical density was adopted to explore the
nonlinear impact of community density on residents’ health
[23]. Te “design” was measured by green coverage ratio. At
the same time, considering that environmental pollution has
a great impact on residents’ health, it is also included in the
design dimension for regression analysis.Te environmental
pollution was calculated by the weighted average of air
pollution, water pollution, soil pollution, and noise pollution
in the community questionnaire. Te “diversity” was re-
fected by the provision of public infrastructure and service
facilities closely related to the daily life of residents in the
community, mainly including whether there are primary
schools, junior high schools, sports venues/ftness centers,
activity rooms for the elderly, libraries, squares/parks,
playgrounds, and hospitals/private clinics. If there are such
facilities, the value will be 1; if there are no such facilities, the
value will be 0. Finally, the diversity score will be obtained by
summing them up.

Te built environment variables at the urban scale in-
clude population density refecting “density” in urban
municipal districts, the road area ratio and green area ratio
refecting “design” in urban municipal districts, buses per
10,000 people and rail transit refecting “public transport
accessibility,” and land use mixture refecting “diversity.”
Besides, in order to control the diference in the built en-
vironment among diferent urban scales, the variable of
urban population size was added in this study.

3.2.3. Control Variables. Referring to prior studies, this
study selected the socio-economic characteristics of indi-
viduals and households as well as individual behavioral
variables, and the data come from CLDS2016. Specifcally,
the control variables include gender, age, marital status,
educational level, health insurance, household income per
capita, car and motorcycle ownership, and history of
smoking and alcohol intake. Considering that previous
studies have found a U-shaped relationship between age and
residents’ health, the squared term of age was included in
this study.

3.2.4. Mediating Variables. In themechanism test of the built
environment on residents’ health, variables of the physical
exercise, neighborhood support, and community safety will
also be involved. Te exercise frequency and intensity of the
participants were comprehensively taken into consideration
in the physical exercise variable. We assigned a value of 3 to
the participants who exercised 3 times per week or more and
the sessions last for more than 30 minutes, a value of 1 to
those who had no exercise per week, and a value of 2 to others.
Neighborhood support was measured by the questionnaire
“Do you provide mutual assistance with your neighbors in
your community (village)?” Te options of “very unfamiliar,”
“not very familiar,” “ordinary,” “relatively familiar,” and “very
familiar” were assigned with the value from 1 to 5 succes-
sively. Te community safety variable was also conducted in
an ordered category by the question “How do you think of
your community safety?” Te options of “very unsafe,” “not
very safe,” “relatively safe,” and “very safe” were assigned with
values from 1 to 4 in sequence.Te larger the value is, the safer
it is. Te descriptive statistical analysis of variables selected in
this study is shown in Table 1.

3.3. Model Construction. In this study, the individual,
household, community, and urban levels were involved
simultaneously, which means that individuals from the same
spatial unit were afected by the same environmental factors
and the health level of residents was also spatially correlated.
Teoretically, the research data with a nested structure vi-
olated the assumption of multiple regression on sample
independence. To solve the problem of data nesting, a
multilevel model or clustered robust standard errors were
usually employed for regression analysis [24, 25]. In this
study, we attempted to adopt a multilevel model, but the null
model test shows that the intraclass correlation coefcient
(ICC) of residents’ self-rated health is 2% at the urban scale
and 5.9% at the community scale, both of which are less than
7%, indicating that the intergroup correlation is low [26]. In
other words, the issue of individual spatial dependence in
our sample data has no efect on the estimation of the built
environment on residents’ health at the urban and com-
munity scales. Te self-rated health (the explained variable)
in this study is a set of discrete ordinal variables with the
assigned value from 1 to 5, which are suitable for the ranking
model. Terefore, the ordered probit model was used to
analyze the impact of the built environment on residents’
health at the urban and community scales. Although the null
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model test of the multilevel model shows that the samples
have good independence, in order to improve the reliability
of the results, this study chose to apply the clustered robust
standard errors at the community scale into the regression
model to solve the problem of spatial correlation. Te basic
form of the model is as follows:

Healthi � α + β1BEcity,i + β2BEneighborhood,i + β3SEi + ε. (1)

In this equation, Healthi represents the individual’s self-
rated health level, BEcity,i represents the built environment
variable matrix at the urban scale, BEneighborhood,i refers to the
built environment variable matrix at the community scale,
SEi is the socio-economic attribute variable matrix of in-
dividuals and households, β1 and β2, respectively, are the
infuence coefcients of built environment factors on the
individual health level at the urban and community level, β3
represents the infuence coefcient of the socio-economic
attribute at the individual and household level on residents’
health, and ε represents the error terms.

In the context of Chinese culture, considering that the
built environment has a weak causal relationship with
residents’ unhealthy behaviors such as smoking and
drinking, but it may be closely related to residents’ health
status, therefore, in reference to the model setting of pre-
vious studies [27], this study included the unhealthy be-
haviors such as the history of smoking and alcohol intake as
exogenous variables in the model. Given that groups who
own cars and motorcycles will give priority to nonmotorized
travel, therefore, the condition of owning cars and motor-
cycles was also included in the model as control variables to
reduce estimation errors caused by omitted variables and
improve the reliability of regression results. After incor-
porating individual behaviors, the model is set as follows:

Healthi � α + β1BEcity,i + β2BEneighborhood,i

+ β3SEi + β4Behaviors + ε.
(2)

In this equation, Behaviors represents the behavioral
variable matrix of whether an individual smokes, drinks, and
whether a family owns a car or motorcycle, β4 represents the
infuence coefcient of the individual and family behavior
variables on residents’ health, and ε represents the error
terms.

Te built environment can not only directly afect the
health of residents but can also be afected by other factors.
At present, there are few empirical studies on the impact
mechanism of the built environment on residents’ health,
and most of them are analyzed from the perspective of
physical activity, lacking research on social capital and the
environmental exposure path. In this regard, this study not
only considers the path of health behavior but also incor-
porates the path of the social environment, mainly involving
three intermediary variables: physical exercise, neighbor-
hood mutual aid, and community perceived safety. In this
study, the stepwise regression method was used to analyze
the relationship between the community-built environment,
the mediating variables, and residents’ health. Te bootstrap
method was used to test the signifcance of the mediating

efect. Temodel used in this part of the empirical analysis is
as follows:

Healthi � α + β1BEneighborhood,i + β2SEi + β3Behaviors + ε, (3)

Mi � β0 + β1BEneighborhood,i + β2SEi

+ β3Behaviors + εi,
(4)

Healthi � β0 + β1BEneighborhood,i + δMi + β2SEi

+ β3Behaviors + εi.
(5)

In this equation, Healthi represents the individual’s self-
rated health level; BEneighborhood,i refers to the built envi-
ronment variable matrix at the community scale; SEi is the
socio-economic attribute variable matrix of individuals and
households; Behaviors represents the behavioral variable
matrix of whether an individual smokes, drinks, and
whether a family owns a car ormotorcycle;Mi represents the
intermediary variable of physical exercise, neighborhood
mutual aid, and community security.

4. Results

Models 1 to 4 in Table 2 show the estimated results of the
total efects of the built environment on residents’ health at
diferent scales. After controlling the socio-economic at-
tributes of individuals and households, in Model 1, we only
considered the impact of the built environment on resi-
dents’ health at the urban level. In Model 2, we only es-
timated the impact of the built environment on residents’
health at the community level. Te built environment
variables of Model 1 at the urban scale and Model 2 at the
community scale were combined into Model 3, and re-
gression analysis is carried out by using formula (1). On this
basis, the individual behavioral variables were incorporated
into Model 4 as the benchmark model, and formula (4) is
used to explore the impact of the built environment on
residents’ health at the urban and community scales. Te
estimated results show that the built environment at both
urban and community scales is correlated with residents’
health, which indicates that there is a hierarchical rela-
tionship between the built environment and residents’
health. Terefore, it is necessary to consider the charac-
teristics of the built environment at both urban and
community levels so as to reduce the deviation caused by
omitted variables and better analyze the impact of the built
environment on the residents’ health.

4.1. Impacts of the Urban and Community Built Environment
on Residents’ Health

4.1.1. Impacts of the Built Environment on Residents’ Health
at the Urban Scales. In terms of the characteristics of the
built environment at the urban scale, the urban population
density is signifcantly positively correlated with residents’
health, that is, the growing urban population density is
accompanied by residents’ constantly improved self-per-
ceived health status. Regarding the reason, on the one hand,
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the growing population density slows down the speed of
urban sprawl and compacting cities compress the distance
to their destinations, thereby improving the convenience
of life. As a result, this creates conditions for reducing the
use of private cars and promoting nonmotorized modes of
travel such as walking and cycling [28, 29], thus reducing
the risk of obesity and chronic diseases and improving
health by increasing the frequency and intensity of

physical activities. On the other hand, a high population
density represents a city’s higher operating capacity and
more efective urban functions [30], which means a
stronger carrying capacity of public services, richer
medical resources, a more perfect medical insurance
system, and also a better medical treatment environment.
All of these will play a positive role in promoting resi-
dents’ health.

Table 1: Descriptive statistics of the key variables.

Types Name Defnition Mean SD Min Max
Explained
variable Self-rated health Very unhealthy� 1; relatively unhealthy� 2; ordinary� 3;

healthy� 4; very healthy� 5 3.763 0.889 1 5

Explanatory
variables

Population density Population density in urban districts (10,000 people/km2) 0.125 0.0780 0.006 0.341

Population size Total population in urban districts at the end of the year
(10,000 people) 379.114 0.0360 28.27 1373.32

Road area ratio Road area ratio in urban districts (m2) 15.03 6.009 4.370 34.21
Bus accessibility Buses ownership per 10,000 people in urban districts (set) 14.75 14.82 1.040 89.34

Green area ratio Green area in urban district/total population at the end of
the year (m2) 49.26 36.69 3.336 191.3

Land use mixture
Residential land, public facilities, external trafc, municipal

public facilities, road square, green space, industrial
facilities, storage, and other eight types of land use

0.773 0.0400 0.678 0.876

Rail trafc Yes� 1; no� 0 0.485 0.500 0 1
Community

population density
0-0.1 (0-0.1]� 1; other� 0 0.141 0.348 0 1
0.1–0.5 (0.1–0.5]� 1; other� 0 0.199 0.399 0 1
0.5–1 (0.5–1]� 1; other� 0 0.169 0.375 0 1
1–1.5 (1–1.5]� 1; other� 0 0.081 0.274 0 1
1.5–2 (1.5–2]� 1; other� 0 0.086 0.280 0 1
2–2.5 (2–2.5]� 1; other� 0 0.068 0.251 0 1
>2.5 (>2.5)� 1; other� 0 0.257 0.437 0 1

Diversity Total score of eight types of community public infrastructure
and service facilities 4.803 1.527 1 8

Green coverage ratio Community green coverage rate (%) 0.412 0.248 0 0.950
Community
pollution

Weighted average value of air pollution, water pollution, soil
pollution, and noise pollution 4.613 0.859 1 5

Control
variables

Gender Male� 0; female� 1 0.551 0.497 0 1
Age Numerical continuous variable 42.93 13.27 16 64

Marital status Married� 1; other� 0 0.782 0.413 0 1
Social insurance
participation Yes� 1; no� 0 0.890 0.313 0 1

Highest degree

Illiterate� 0; primary school/private school� 1; junior high
school� 2; technical secondary school/vocational high

school/general high school� 3; junior college� 4; bachelor’s
degree� 5; master’s degree and above� 6

2.940 1.376 0 6

Household income
per capita Total household income/family members (Yuan) 33806 424451 0 28800000

History of smoking Yes� 0; no� 1 0.754 0.431 0 1
History of alcohol

intake Yes� 0; no� 1 0.804 0.397 0 1

Car ownership Yes� 0; no� 1 0.665 0.472 0 1
Motorcycle
ownership Yes� 0; no� 1 0.616 0.486 0 1

Mediating
variables

Physical exercise No exercise� 1; 3 times a week and more than 30
minutes� 3; other� 2 1.533 0.540 1 3

Neighborhood
support

Very little� 1; less� 2; ordinary� 3; quite many� 4; a great
many� 5 2.940 1.013 1 5

Community safety Very unsafe� 1, not very safe� 2, relatively safe� 3, very
safe� 4 3.007 0.630 1 4
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Tere is a signifcant positive correlation between the
road area ratio and residents’ health. Te main reason is that
increasing the supply of road infrastructure can efectively
alleviate the urban trafc congestion [31], thus shortening
residents’ commuting time. Furthermore, a series of prob-
lems such as reduced life satisfaction, less sleeping time,
physical discomfort, and negative emotions caused by long-
distance commuting are alleviated, thereby improving res-
idents’ perception of their own health status.

Adequate green space ratio has a positive efect on
residents’ health, which can be attributed to the long-term
regulatory efect of green space on the urban environment.
In a word, urban green space can alleviate exposure hazards,
reduce urban air pollution, and improve residents’ physical
and mental health [32]. In the urban built environment, bus
accessibility, land use mixture, and rail transit accessibility
have no signifcant infuence on residents’ self-perceived
health.

4.1.2. Impacts of the Built Environment on Residents’ Health
at the Community Scales. Among the built environment
factors at the community scale, the population density and
green coverage ratio have a signifcant infuence. Commu-
nity population density has a nonlinear efect on residents’
health. When the population density is between 5,000 and
10,000 people per square kilometer, it has a negative impact
on residents’ health. When exceeding 15,000 people per
square kilometer, the population density still has a signif-
cantly negative correlation with residents’ health, indicating
that an extremely high community population density will
reduce the residents’ health level. Tis conclusion is diferent
from that of western developed countries. In terms of the
experience of western countries with low density in the
context of urban sprawl, population density at the com-
munity level can help reduce overweight and obesity and is
positively correlated with residents’ physiological health
[33, 34]. However, the results of this study are consistent
with the conclusions in the context of high density in China
[35]. Te possible reason lies in the high population density
of communities in China. Excessive population density will
lead to a portion of problems such as space congestion, lack
of public facilities, environmental pollution, and invasion of
private space, which will aggravate the occurrence of obesity
and mental diseases and have a negative impact on residents’
health.

Among other built environment factors at the com-
munity scale, the green coverage ratio also has a positive
efect on residents’ health, that is, residents living in com-
munities with a higher green coverage ratio have a stronger
self-perceived health status. Communities with higher
greenness can provide residents with more green space and
important places for daily physical exercise, thus enhancing
residents’ physical activities, relieving mental stress, and
improving their mental health and cognitive function
[36, 37]. Additionally, a higher greenness level in residential
communities can improve the satisfaction and happiness of
residents and relieve their psychological stress, promoting
their physical and mental health. However, there is no

signifcant correlation between community diversity and
residents’ health. Te possible reason is that although the
higher diversity shortened the distance to the destination
and promoted nonmotorized travel, there was a limited
positive impact of physical activities generated by nonmo-
torized travel on residents’ health. Besides, higher com-
munity diversity means more noisy and crowded living
conditions, which has a negative impact on residents’ health.
Te positive and negative efects of community diversity
interact with each other, resulting in the insignifcant impact
of community diversity on residents’ health.

4.1.3. Impacts of Individual and Household Attributes on
Residents’ Health. Model 4 shows the overall efects of socio-
economic attributes of individuals and households and
individual behavior on residents’ health. Among the indi-
vidual characteristics, marital status has a signifcant positive
impact on residents’ health. Te result means that residents
who have a happy marriage will have a higher self-perceived
health level, which is consistent with Brockmann’s con-
clusion [38]. Te residents’ educational level is signifcantly
correlated with their health, that is, people with a higher
educational level have higher health status, which is con-
sistent with the research conclusion drawn by Lingguo et al.
[39]. Individual age has a signifcant negative impact on
residents’ self-rated health, and the age square variable has a
signifcant positive correlation with the health level. Te
result means that there is a “U”-shaped relationship between
individual age and health, that is, individual self-perceived
health shows a trend from decreasing to increasing mode
with the increase of age. Tis may be because middle-aged
people spend more time working and taking care of their
families, which leads to insufcient time for exercise on the
one hand, and high psychological pressure on the other
hand, thus reducing their physical and mental health.
Among the variables of household characteristics, the
household income per capita shows a consistent impact
relationship as expected, that is, the higher the household
income per capita, the higher the health level of the resi-
dents. In terms of individual behavior, car ownership has a
negative impact on residents’ health, as the households
owing cars have a stronger desire to travel by motorization,
which increases the sedentary time and increases the risk of
obesity, thus damaging their health.

4.2. Marginal Efects of the Built Environment on Residents’
Health. Te meaning of the coefcients estimated based on
the ordered probit model is not intuitive and can only be
used to identify the direction of the impact of the built
environment on residents’ health and the signifcance of the
coefcients. Terefore, it is necessary to further calculate the
marginal efect of the impact of the built environment on
residents’ health. Te results were shown in Table 3. From
the urban scale, the probability of residents’ feeling “very
healthy” will increase by 31.13% as the urban population
density increases by 1 unit, while the probability of feeling
“relatively unhealthy” and “ordinary” will decrease by
12.93% and 25.15%, respectively. Every 1-unit increase in
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road area ratio has the most obvious impact on the “very
healthy” level with the probability increasing by 21.68%. On
the contrary, the probability of “very unhealthy,” “relatively
unhealthy,” and “ordinary healthy” levels will decrease by
1.85%, 9.01%, and 17.52%, respectively. Te increase in
green area ratio will reduce the probability of “very un-
healthy,” “relatively unhealthy,” and “ordinary” levels while
improving the probability of “healthy” and “very healthy”
levels. Bearing the marginal efect of the urban-built envi-
ronment variables in mind, the urban population density,
road area ratio, and green area ratio are important factors
afecting the improvement of residents’ health.

In general, the community density has a similar impact
on residents’ health at all levels, that is, every 1-unit increase
in the community population density will lead to a signif-
icant increase of the probability of residents’ health at “very
unhealthy,” “relatively unhealthy,” and “ordinary” levels,
and conversely, a decrease at the “healthy” and “very
healthy” levels. Te results indicate that the higher the
community population density, the worse the residents’ self-
perceived health status. Te green coverage ratio only has a
signifcant efect on residents’ health at “relatively

unhealthy” and “very healthy” levels. Every 1-unit increase
in the green coverage ratio will cause a 2.32% decrease in the
probability of residents’ health at the “relatively unhealthy”
level, and conversely, a 5.59% increase at the “very healthy”
level.

4.3. Robustness Test. To further ensure the rigor of the main
conclusions, the following three methods were adopted to
conduct the robustness test of Model 4 in Table 2, and the
results are shown in Table 4. First, the reliability of the
conclusion was further verifed by replacing the explained
variables. Regarding the residents’ health level, as there were
only 43 samples at the “very unhealthy” level with a self-
perceived health score of 1, accounting for 0.9% of the total
samples, therefore, the samples with a self-rated health score
of 1 were included in the samples at the “relatively un-
healthy” level with a score of 2 for analysis. Second, the
selected samples were replaced. According to the limitation
of the design of the China Labor Dynamics Survey, in order
to reduce the error caused by mixed age, regression analysis
was conducted on the adult subsamples as the selected

Table 2: Overall efects of the built environment on residents’ health.

Variables Model 1 Model 2 Model 3 Model 4
Urban population density 1.0208∗∗ (0.4237) 1.1341∗∗ (0.4182) 1.1773∗∗ (0.4256)
Urban scale 0.0001 (0.0001) 0.0001 (0.0001) 0.0001 (0.0001)
Road area ratio 0.0310∗∗∗ (0.0056) 0.0340∗∗∗ (0.0069) 0.0345∗∗∗ (0.0069)
Bus accessibility 0.0029 (0.0025) 0.0023 (0.0019) 0.0018 (0.0018)
Green coverage ratio 0.0012∗ (0.0007) 0.0012∗ (0.0007) 0.0013∗ (0.0007)
Land use mixture 0.7730 (0.7891) 0.6119 (0.7780) 0.4595 (0.7828)
Rail trafc −0.0221 (0.1115) −0.0735 (0.1007) −0.0783 (0.0980)
Community population
density
0–0.1 −0.1019 (0.1143) −0.3132∗∗∗ (0.0973) −0.3001∗∗ (0.0983)
0.1–0.5 −0.1002 (0.0953) −0.1850∗ (0.1040) −0.1815∗ (0.1026)
0.5–1 −0.2157∗∗ (0.1069) −0.2428∗∗ (0.1015) −0.2305∗∗ (0.1012)
1–1.5 −0.0329 (0.1702) −0.1298 (0.1463) −0.1264 (0.1475)
1.5–2 −0.1974∗∗ (0.0985) −0.2256∗∗ (0.1017) −0.2217∗∗ (0.1021)
2–2.5 −0.1845∗ (0.1061) −0.2417∗∗ (0.0973) −0.2630∗∗ (0.0967)
>2.5

Diversity −0.0289 (0.0237) −0.0194 (0.0209) −0.0194 (0.0204)
Green coverage ratio 0.2577∗ (0.1394) 0.2324∗ (0.1279) 0.2113∗ (0.1284)
Environmental pollution −0.0258 (0.0334) −0.0094 (0.0318) −0.0055 (0.0327)
Gender −0.0488 (0.0309) −0.0396 (0.0312) −0.0477 (0.0314) −0.0440 (0.0402)

Age −0.0517∗∗∗ (0.0101) −0.0523∗∗∗
−0.0525∗∗∗ (0.0102) −0.0525∗∗∗ (0.0102)(0.0104)

Age square 0.0003∗∗ (0.0001) 0.0003∗∗ (0.0001) 0.0003∗∗ (0.0001) 0.0003∗∗ (0.0001)
Marital status 0.2613∗∗∗ (0.0567) 0.2921∗∗∗ (0.0577) 0.2737∗∗∗ (0.0573) 0.2518∗∗∗ (0.0571)
Social insurance participation −0.1202∗ (0.0720) −0.1134 (0.0695) −0.1021 (0.0691) −0.1085 (0.0690)
Highest degree 0.0790∗∗∗ (0.0154) 0.0709∗∗∗ (0.0159) 0.0752∗∗∗ (0.0149) 0.0639∗∗∗ (0.0144)

Household income per capita 4.04×10−8∗∗∗

(1.17×10−8)
3.51× 10−8∗∗

(1.15×10−8)
3.95×10−8∗∗∗

(1.15×10−8)
3.89×10−8∗∗∗

(9.40×10−9)
History of smoking 0.0057 (0.0507)
History of alcohol intake −0.0354 (0.0457)
Car ownership −0.1336∗∗∗ (0.0404)
Motorcycle ownership 0.0604 (0.0453)
N 4641 4641 4641 4641
Pseudolikelihood −5614.798 −5647.9803 −5595.2479 −5586.2991
Note. ∗∗∗, ∗∗, and ∗show the test conducted at the signifcance level of 1%, 5%, and 10%, respectively, and in brackets is the clustering robust standard error.
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samples included both adults and minors. Finally, the ro-
bustness test was carried out using the transformation
measurement method. As residents’ self-rated health is an
ordered discrete variable, the ordered logit model was used
in this study to replace the ordered probit model used in
benchmark regression for estimation so as to test whether
the sign and signifcance of regression coefcients will be
changed.

According to the results of the robustness test, the results
of test 1 are basically consistent with that of the benchmark
regression, while the results of robustness test 2 show that
the green space ratio has changed from a signifcant positive
correlation level of 10% to a signifcant correlation level of
5%. Te results of robustness test 3 show that the urban
green space ratio and the community green coverage ratio
have an insignifcant impact on residents’ health, and the
other conclusions are consistent with the original results. In
light of the comprehensive analysis, there is a robust cor-
relation between urban population density, road area ratio,
green area ratio, community population density, and green
coverage ratio and residents’ health, which further confrms
the main fnding of the benchmark model, that is, the urban-
and community-built environment is signifcantly corre-
lated with residents’ health.

4.4. Analysis of Age Heterogeneity. Individuals with diferent
characteristics have diferentiated perceptions and responses
to the built environment; thus, the impact of the built en-
vironment on residents’ health will also be diferent. Given
that age diferences may lead to diferences in individual
behaviors, preferences, and cognitive levels, it is necessary to
further explore whether there is heterogeneity of the built
environment on residents’ health in diferent age groups on
the basis of the total efect.

To explore age heterogeneity, this study divided the
samples into three groups: “samples aged 16–34,” “samples
aged 35–55,” and “samples aged over 55.” Te regression
results are shown in Table 5. Among people aged 16 to 34
years old, the green space ratio at the urban level has no
signifcant impact on their health. Te possible reason is that
the activity space of this age group is relatively limited,
mainly concentrated in schools and at workplace. With
limited daytime activities and less exposure to green space,
the green availability has less impact on their health, which
can also explain that there is an insignifcant impact of
community population density on their health. Among
people aged 35 to 55 years old, the signifcance and coef-
fcient direction of the impact of the built environment on
residents’ health at the urban and community scales are
basically consistent with the total efect.

Among groups aged over 55, bus accessibility at the
urban level presents a signifcantly positive impact on their
health. Te reason may lie in that people in this age group
tend to walk or take a bus rather than driving cars and
motorcycles with the decline of their physiological functions.
Terefore, preferable bus accessibility can increase the
probability of taking a bus trip, thus increasing physical
activities and improving their health. Moreover, the impact

of the green coverage ratio on this age group changed from a
signifcant positive correlation level of 10% to a signifcant
correlation level of 5%. Compared with young people,
people in this age group are more likely to engage in ac-
tivities in the community and are more sensitive to
greenness because of impaired mobility caused by physio-
logical decline and time and space constraints caused by a
large number of daily household activities [40]. Besides,
older people prefer to do physical exercise in green spaces. A
high community green coverage ratio means more types of
green space and corresponding facilities, which can boost
their physical and mental health by promoting physical
activities and social interaction.

4.5. Impact Path of the Community Built Environment on
Residents’ Health. As the most basic part in an urban city,
the community is also the fundamental unit for the
implementation of the healthy city strategy. However, there
is a lack of intensive analysis of the impact pathways of the
community-built environment on residents’ health in the
current research, so further exploration of the action
mechanism becomes a necessity. On the basis of Model 2 in
Table 2, individual behavioral variables were incorporated in
this part to further clarify the impact pattern of the com-
munity-built environment on residents’ self-rated health
through physical exercise, neighborhood support, and
community safety.

Te results in column 2 of Table 6 show the impact of
built environment factors on physical exercise at the com-
munity scale. Among the built environment factors, there is
a signifcant relationship between community population
density, diversity, and green coverage ratio and physical
exercise. In terms of population density, the high population
density has a greater positive efect on physical exercise and
the same as the community diversity. Te reason is that the
high population density and good diversity shorten the daily
travel distance of residents and provide more possibilities for
walking trips.

Column 4 in Table 6 reports the impact of built envi-
ronment factors on neighborhood support. Low community
population density helps to promote neighborhood support,
and on the contrary, the high population density will weaken
the behavior as high-density living space causes an anon-
ymous, indiferent, and lukewarm neighborhood relation-
ship, thus aggravating interpersonal friction [41].

Te impact of built environment factors on community
safety is presented in Column 6 in Table 6. High population
density will reduce the sense of residential security. Te
possible reason is that most communities in China are
relatively weak in cohesion and large heterogeneity of
population composition, failing to give full play to the
natural monitoring mechanism of “Street Eye” [42]. On the
contrary, high density increases the street crime rate [43],
thus weakening their sense of residential security. Simul-
taneously, the green coverage ratio has a signifcant positive
impact on the sense of residential security in communities.
Empirical studies on the broken windows theory have shown
that the decline of the built environment will increase the
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crime rate and reduce residents’ sense of residential security
[44].

Following the bootstrap test, it was found that the
mediating efect of physical exercise, neighborhood support,

and community safety truly exist. Considering the mediating
efect of neighborhood support, the impact pathway of the
built environment on residents’ health is as follows: the high
population density of the community reduces the degree of

Table 4: Robustness test.

Variables Robustness test 1 Robustness test 2 Robustness test 3
Replacement of explanatory variables Adult subsample Ordered logit model

Urban population density 1.1903∗∗ (0.4291) 1.1897∗∗ (0.4231) 1.9980∗∗ (0.7500)
Urban scale 7.807×10−5 (0.0001) 7.604×10−5 (0.0001) 0.0001 (0.0002)
Road area ratio 0.0344∗∗∗ (0.0069) 0.0344∗∗∗ (0.0068) 0.0596∗∗∗ (0.0121)
Bus accessibility 0.0018 (0.0019) 0.0019 (0.0019) 0.0035 (0.0018)
Green space ratio 0.0012∗ (0.0007) 0.0015∗∗ (0.0007) 0.0019 (0.0012)
Land use mixture 0.4515 (0.7833) 0.4003 (0.7921) 0.7400 (1.3702)
Rail trafc −0.0749 (0.0985) −0.0759 (0.0982) −0.1307 (0.1704)
Community population density
0–0.1 −0.2972∗∗ (0.0999) −0.2958∗∗ (0.0984) −0.4880∗∗ (0.1720)
0.1–0.5 −0.1787∗ (0.1035) −0.1882∗ (0.1025) −0.2920 (0.1829)
0.5–1 −0.2265∗∗ (0.1016) −0.2412∗∗ (0.1033) −0.3911∗∗ (0.1826)
1–1.5 −0.1142 (0.1461) −0.1378 (0.1466) −0.1941 (0.2612)
1.5–2 −0.2222∗∗ (0.1024) −0.2060∗∗ (0.1005) −0.4035∗∗ (0.1749)
2–2.5 −0.2666∗∗ (0.0993) −0.2779∗∗ (0.0971) −0.4510∗∗ (0.1816)
>2.5

Diversity −0.0177 (0.0204) −0.0171 (0.0207) −0.0237 (0.0351)
Green coverage ratio 0.2071∗ (0.1315) 0.2229∗ (0.1302) 0.3150 (0.2306)
Environmental pollution −0.0047 (0.0331) −0.0031 (0.0332) −0.0092 (0.0591)
Control variable Controlled Controlled Controlled
N 4641 4519 4641
Pseudolikelihood −5455.6575 −5464.052 −5588.9023
Note. ∗∗∗, ∗∗, and ∗show the test conducted at the signifcance level of 1%, 5%, and 10%, respectively, and in brackets is the clustering robust standard error.

Table 3: Marginal efects of the key built environment factors on residents’ health.

Variables Very unhealthy Relatively
unhealthy Ordinary Healthy Very healthy

Urban population density −0.0265∗∗ (0.0103) −0.1293∗∗ (0.0481) −0.2515∗∗ (0.0899) 0.0961∗∗ (0.0361) 0.3113∗∗ (0.1130)

Urban scale −1.85×10−6

(2.67e× 10−6)
−9.01× 10−6

(1.3×10−5)
−1.752×10−5

(2.51× 10−5)
6.7×10−6

(9.69×10−6)
2.168×10−5

(3.11e× 10−5)

Road area ratio −0.0008∗∗∗ (0.0002) −0.0038∗∗∗
(0.0008) −0.0074∗∗∗ (0.0014) 0.0028∗∗∗ (0.0006) 0.0091∗∗∗ (0.0018)

Bus accessibility −3.97×10−5

(4.17×10−5) −0.0002 (0.0002) −0.0004 (0.0004) 0.0001 (0.0002) 0.0005 (0.0005)

Green coverage ratio −2.94×10−5∗

(1.64×10−5)
−0.0001∗

(7.66×10−5) −0.0003∗ (0.0001) 0.0001∗ (0.0001) 0.0003∗ (0.0002)

Land use mixture −0.0104 (0.0178) −0.0505 (0.0866) −0.0982 (0.1667) 0.0375 (0.0648) 0.1215 (0.2063)
Rail trafc 0.0018 (0.0022) 0.0086 (0.0108) 0.0167 (0.0208) −0.0064 (0.0080) −0.0207 (0.0260)
Community population
density

0–0.1 0.0068∗∗ (0.0025) 0.0330∗∗ (0.0112) 0.0641∗∗ (0.0205) −0.0245∗∗
(0.0080) −0.0793∗∗ (0.0263)

0.1–0.5 0.0041∗ (0.0024) 0.0199∗ (0.0114) 0.0388∗ (0.0218) −0.0148∗ (0.0088) −0.0480∗ (0.0269)

0.5–1 0.0052∗∗ (0.0024) 0.0253∗∗ (0.0114) 0.0492∗∗ (0.0215) −0.0188∗∗
(0.0089) −0.0609∗∗ (0.0266)

1–1.5 0.0028 (0.0034) 0.0139 (0.0163) 0.0270 (0.0315) −0.0103 (0.0124) −0.0334 (0.0388)
1.5–2 0.0050∗∗ (0.0024) 0.0244∗∗ (0.0113) 0.0474∗∗ (0.0218) −0.0181∗∗ (0.0086) −0.0586∗∗ (0.0270)

2–2.5 0.0059∗∗ (0.0023) 0.0289∗∗ (0.0108) 0.0562∗∗ (0.0206) −0.0215∗∗
(0.0079) −0.0695∗∗ (0.0260)

>2.5
Diversity 0.0004 (0.0005) 0.0021 (0.0022) 0.0041 (0.0044) −0.0016 (0.0016) −0.0051 (0.0054)
Green coverage ratio −0.0048 (0.0030) −0.0232∗ (0.0140) −0.0451 (0.0277) 0.0173 (0.0110) 0.0559∗ (0.0337
Environmental pollution 0.0001 (0.0007) 0.0006 (0.0036) 0.0012 (0.0070) −0.0005 (0.0027) −0.0015 (0.0086)
Note. ∗∗∗, ∗∗, and ∗show the test conducted at the signifcance level of 1%, 5%, and 10%, respectively.
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neighborhood support, which in turn damages residents’
health. Te impact pathway of community security as the
mediating efect is as follows: the increase of community
population density causes a weakened perception of resi-
dential safety, resulting in the decline of the self-perceived
health level, while the green coverage ratio improves resi-
dents’ health by enhancing their perceived safety.

5. Discussion

One of the fndings of this study shows that population
density exhibits positive and negative efects at the urban
and community scales, respectively. On the one hand, a
higher level of urban population density will promote res-
idents’ health because densely populated cities with a
compact spatial structure will reduce travel distances and
encourages the nonmotorized travel mode. In addition,
according to the research samples, the high-density cities are
mainly those with large populations and developed econ-
omies where residents often have higher household income
and stronger health consciousness, more adequate supply of
urban medical resources, and better urban public service;
therefore, the urban population density has a positive efect
on residents’ health from a more macro level. On the other
hand, community population density has a negative non-
linear impact on residents; that is, the high community
population density will damage residents’ physical and
mental health. Tis conclusion runs counter to the urban
scale, and as residents usually engage in their daily activities
at the workplace and residence, they may be more sensitive
to the built environment factors at the community scale. Te
high-density environment will occupy the public open space,
thus limiting the level of the physical activity. In addition,
cities with high population density tend to have a faster pace

of life, greater psychological pressure, and worse sleep
quality, and the crowded environment is likely to lead to a
decline in residents’ health and comfort. Tis series of
unhealthy lifestyles may be detrimental to their health.

Another fnding is that there are signifcant diferences in
the impact of the built environment on the health of ado-
lescents, young and middle-aged adults, and elderly people,
given their markedly diferent life courses. On the one hand,
urban green space only has a positive impact on young and
middle-aged adults aged 35–55 but has no impact on the
other two age groups. Te possible reason is that the other
two age groups have more limited activity space, mainly
concentrated in schools, workplaces, and near the com-
munities, with limited daytime activities and less touch to
green space, so green availability has less impact on their
health. Bus accessibility only has a signifcant positive impact
on the middle-aged and elderly population aged 56–64.
People at this age prefer to walk and take a bus due to their
declined physiological functions. Terefore, better bus ac-
cessibility can improve their probability of taking a bus, thus
increasing their physical activities and improving their
health. On the other hand, community population density
has a negative impact on the three age groups; that is, the
high community population density will damage their
physical and mental health.

In addition, this study has also found that the built
environment will have an impact on residents’ self-rated
health via physical activity, neighborhood support, and
community safety. According to the impact direction, the
compact built environment factors include two categories,
namely, the health-promoted built environment factors and
the health-damaged built environment factors. Te health-
promoted built environment factors include higher green
coverage ratio. Specifcally, higher green coverage ratio can

Table 5: Age heterogeneity.

Variables Samples aged 16–34 Samples aged 35–55 Samples aged over 55
Urban population density 0.6835 (0.6325) 1.3626∗∗ (0.4819) 1.4857∗∗ (0.5671)
Urban scale −2.955×10−5 (0.0002) 0.0002 (0.0001) 5.81× 10−6 (0.0002)
Road area ratio 0.0384∗∗∗ (0.0099) 0.0344∗∗∗ (0.0080) 0.0315∗∗∗ (0.0085)
Bus accessibility 0.0016 (0.0020) 0.0014 (0.0023) 0.0182∗∗∗ (0.0057)
Green space ratio −8.95×10−6 (0.0009) 0.0021∗∗ (0.0008) 0.0009 (0.0011)
Land use mixture 1.3273 (1.0316) 0.1861 (0.9354) 0.0131 (1.1541)
Rail trafc 0.0430 (0.1348) −0.1751 (0.1069) −0.1076 (0.1367)
Community population density
0–0.1 −0.2817∗ (0.1521) −0.3389∗∗ (0.1184) −0.2126 (0.1640)
0.1–0.5 −0.0255 (0.1366) −0.1891∗ (0.1107) −0.3485∗∗ (0.1497)
0.5–1 −0.0417 (0.1475) −0.2627∗∗ (0.1245) −0.4178∗∗∗ (0.1252)
1–1.5 −0.1144 (0.2343) −0.1016 (0.1571) −0.2276 (0.1668)
1.5–2 −0.2447∗ (0.1369) −0.2229∗∗ (0.1089) −0.1783 (0.1396)
2–2.5 −0.0819 (0.1570) −0.3497∗∗ (0.1274) −0.3102∗∗ (0.1029)
>2.5

Diversity 0.0096 (0.0292) −0.0317 (0.0247) −0.0345 (0.0245)
Green coverage ratio 0.1182 (0.1818) 0.1804 (0.1449) 0.4249∗∗ (0.1593)
Environmental pollution −0.0028 (0.0483) 0.0047 (0.0368) −0.0171 (0.0567)
Control variable Controlled Controlled Controlled
N 1371 2381 889
Pseudolikelihood −1444.4917 −2968.4793 −1120.4991
Note. ∗∗∗, ∗∗, and ∗show the test conducted at the signifcance level of 1%, 5%, and 10%, respectively, and in brackets is the clustering robust standard error.
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promote residents’ self-rated health by improving their
perception of residential safety in the community. Te
health-damaged built environment factors include high
community population density. Specifcally, high population
density not only reduces the degree of neighborhood sup-
port but also has a negative impact on the residential safety,
thus adversely afecting the residents’ health.

6. Conclusions

More and more attention has been paid to the studies on the
contributory factors of residents’ health from the perspective
of geography. However, few studies have systematically
analyzed the impacts, heterogeneity, and impact mecha-
nisms of various built environment factors from a multiscale
perspective. Based on the 4,641 samples in China, this study
explored the impact of the built environment on residents’
health at the urban and community scales. On the basis of
controlling the socio-economic attributes of individuals and
households and individual behavior, this study shows that
the built environment factors at both the urban and com-
munity scales have a signifcant impact on residents’ health,
and there are signifcant diferences in this impact among

diferent age groups. Tis study also reported that the built
environment factors at the community level have an impact
on residents’ health through physical exercise, neighbor-
hood support, and community safety. Furthermore, in this
study, population density has diferent performance on
residents’ health at diferent scales. On the one hand, a
higher level of urban population density will promote res-
idents’ health. On the other hand, community population
density has a negative nonlinear efect on residents; that is,
high community population density will damage residents’
physical and mental health. Terefore, some measures
should be taken in the construction of healthy cities. First, it
is of necessity to strengthen road connectivity, promote
street walkability, and create high-quality street walking
space; second, adequate parks and squares should be
planned to provide residents with high-quality green space
and physical activity space; and third, great eforts should be
paid to improve urban functions, optimize resource allo-
cation, maintain a suitable population density in urban
community, and promote the healthy development of cities.
At the same time, the existence of intermediary paths should
be fully considered to maximize the health benefts of the
built environment from the supply side. In addition,

Table 6: Regression results of the community-built environment, mediating variables, and residents’ health.

Variables Self-rated
health

Mediating variable 1 Mediating variable 2 Mediating variable 3
Physical
exercise

Self-rated
health

Neighborhood
support

Self-rated
health

Community
safety

Self-rated
health

Physical exercise 0.0891∗∗
(0.0391)

Neighborhood
support

0.1173∗∗∗
(0.0206)

Community safety 0.2407∗∗∗
(0.0309)

Community
population density

0-0.1 −0.0820
(0.1165)

0.1005
(0.1241)

−0.0855
(0.1161) 0.3406∗∗ (0.1546) −0.1192

(0.1211)
−0.0315
(0.1394)

−0.0774
(0.1141)

0.1–0.5 −0.0892
(0.0945)

0.0943
(0.1024)

−0.0927
(0.0946) 0.1364 (0.1050) −0.1057

(0.0967) 0.0868 (0.1186) −0.1005
(0.0923)

0.5–1 −0.2016∗
(0.1065)

−0.0271
(0.1058)

−0.2007∗
(0.1077) −0.0193 (0.0925) −0.2012∗

(0.1088)
−0.1601
(0.1417)

−0.1821∗
(0.1063)

1–1.5 −0.0281
(0.1726)

0.2816∗∗
(0.1084)

−0.0384
(0.1703) 0.0047 (0.1490) −0.0280

(0.1673)
−0.2550∗
(0.1519)

0.0081
(0.1630)

1.5–2 −0.1990∗
(0.1017)

0.1691
(0.1164)

−0.2055∗∗
(0.0993) −0.2035∗ (0.1060) −0.1771∗

(0.1011)
−0.0417
(0.1166)

−0.1962∗
(0.1037)

2–2.5 −0.1949∗
(0.1045)

0.2959∗∗
(0.0997)

−0.2067∗
(0.1058) 0.0111 (0.1869) −0.1975∗∗

(0.1000)
−0.2740∗
(0.1614)

−0.1595
(0.0997)

>2.5

Diversity −0.0298
(0.0233)

0.0428∗
(0.0232)

−0.0314
(0.0233) −0.0027 (0.0243) −0.0297

(0.0232)
−0.0007
(0.0248)

−0.0301
(0.0226)

Green coverage ratio 0.2365∗
(0.1389)

−0.1111
(0.1493)

0.2266∗
(0.1398) 0.2146 (0.1723) 0.2156

(0.1401)
0.6426∗∗∗
(0.2106)

0.1566
(0.1335)

Environmental
pollution

−0.0246
(0.0338)

0.0183
(0.0427)

−0.0252
(0.0340) −0.0066 (0.0362) −0.0243

(0.0331)
−0.0319
(0.0547)

−0.0209
(0.0324)

Socio-economic
attributes Controlled Controlled Controlled Controlled Controlled Controlled Controlled

Individual behavior
variable Controlled Controlled Controlled Controlled Controlled Controlled Controlled

Note. ∗∗∗, ∗∗, and ∗show the test conducted at the signifcance level of 1%, 5%, and 10%, respectively, and in brackets is the clustering robust standard error.
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concerning the diference in the impact of the built envi-
ronment on residents’ health among diferent age groups,
the role of the built environment in promoting residents’
health should be maximized, and the negative impact should
be minimized when regulating the built environment
factors.
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