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Abstract: Background: Identifying the correlates of exercise behavior is essential to combating
physical inactivity as a public health concern. The purpose of this study is to identify the correlates
of physical activity among urban Chinese adults under the social-ecological theoretical model in
order to facilitate targeted interventions to promote physical activity. Methods: Using the socio-
ecological model, we conducted a questionnaire survey among 1459 urban residents in Zhejiang and
Shaanxi provinces of China, collecting data on individual demographic factors, sociological factors,
environmental perception, and exercise behavior. Binary logistic regression models were employed to
analyze the relationships between exercise behavior and socio-ecological factors. Results: Male gender
(p < 0.01), advanced age (p < 0.001), higher education level (p < 0.05), living independently from
parents (p < 0.05), absence of childcare responsibilities (p < 0.01), residence in a county/prefecture-
level city (p < 0.001), favorable neighborhood esthetics (p < 0.001), available greenways/parks
(p < 0.001), and family support for exercise participation (p < 0.05) were significantly correlated with
an increased likelihood of participating in physical activity. Male gender (p < 0.001), advanced age
(p < 0.001), absence of childcare responsibilities (p < 0.05), good neighborhood vegetation (p < 0.01),
availability of free neighborhood exercise facilities (p < 0.05), and support from friends for exercise
participation (p < 0.01) were significantly correlated with an increased likelihood of engaging in
physical activity for more than 150 min per week. BMI, community air quality, traffic safety, public
safety, and level of social development were not major correlates. Conclusions: To promote exercise
behavior, more attention should be paid to individuals who are female, young, have lower levels of
education, bear childcare responsibilities, or reside in provincial capitals in China. Improving the
habitat environment and providing convenient and affordable facilities should also be considered.
Furthermore, support from family and friends can positively reinforce exercise behavior.
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1. Introduction

With the development of the economy, society, and urbanization, public health prob-
lems related to physical inactivity have become a major social concern in China. Physical
exercise behavior plays a positive role in promoting physical activity. However, the effec-
tiveness of promoting physical activity behavior among adults is suboptimal due to the
multidimensional and complex nature of factors influencing their exercise participation as
a result of high levels of socialization [1]. With the implementation of the “National Fitness
Program” [2] and “Healthy China 2030 [3], improving adult exercise behavior has become
an imperative issue for the government to address. Therefore, it is of great practical signifi-
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cance to identify the constraining components of exercise behavior among Chinese urban
residents in order to select effective intervention strategies to promote physical activity.

Current perspectives on exercise behavior intervention are based primarily in ped-
agogy, cognitive science, psychology, and behavioral science. The mainstream theories
have successively included the Health Belief Model [4], the Trans-theoretical Model [5], the
Expectancy Value Model [6], the Planned Behavior Theory [7], and the Self-Determination
Theory [8]. However, research based on these theories has not yielded the expected results.
The main argument is that despite the observed positive effects of health beliefs, planned
behavior, and self-determination on exercise behavior, they do not necessarily translate
into actual exercise engagement [9]. It is widely accepted that exercise behavior is the result
of the comprehensive effects of individual and environmental factors [1], and therefore
studies that focus on certain isolated factors often produce biased results because they fail to
account for the influence of other factors or their interactions with the dependent variables.
From a behavioral perspective, individual behavior is determined by multiple factors that
interact in complex ways, sometimes superimposing and reinforcing each other, sometimes
offsetting and attenuating each other. Therefore, it is necessary to conduct multilevel and
multidimensional empirical studies on the correlates of adult exercise behavior within a
socio-ecological framework [10-12].

The socio-ecological theoretical model emphasizes that behavior is not solely the
result of individual choices but is shaped by a complex interplay of factors at multiple
levels, ranging from personal characteristics to broad environmental and societal influ-
ences [11]. The comprehensive systems study based on the socio-ecological framework has
a methodological advantage that overcomes the outcome bias of the fragmented study of
other theories [11]. From previous studies, factors related to exercise behavior based on
the socio-ecological model include four levels: individual, interpersonal, environmental,
and policy, and empirical research mainly focused on the individual, interpersonal, and
environmental levels [10,11,13,14]. Among them, the individual level focuses on socio-
demographic characteristics, the interpersonal level focuses on family and peer support,
and the environmental level focuses on neighborhood environmental factors (including
the natural, built, and social environments) that are closely related to daily life [10,15,16].
Although some studies have been conducted in European and American countries using
a socio-ecological approach to address factors that influence physical activity [13,17-19],
the results are not necessarily applicable to China due to differences in socio-economic
and cultural backgrounds. Currently, there are few studies based on social ecology theory
to determine the influencing factors of exercise behavior in China, with only two studies
specifically targeting the elderly [20,21]. Further research on adults still needs to be con-
ducted to complement existing studies, which has practical implications for promoting
exercise behavior intervention strategies in China.

Exercising for at least 150 min per week is recommended by the World Health Organi-
zation [22]. Exercise participation and total exercise time per week are two key variables
representing exercise behavior with progressive relationship. The objective of this study
is to employ a comprehensive socio-ecological model to identify and analyze the main
correlates of exercise participation and total exercise time per week among current urban
residents in China, with the aim of facilitating targeted interventions for promoting their
exercise behavior.

2. Materials and Methods
2.1. Study Design and Data Collection

This cross-sectional study was conducted using stratified sampling among urban
adults at different levels of social development in Zhejiang Province (a developed province)
and Shaanxi Province (a developing province) in China. Data were collected between
April and June 2021 using an online questionnaire. The questionnaire consisted of three
sections. The first section focused on the socio-demographic characteristics of individuals,
including gender, age, height, weight, marital status, employment status, education level,
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household income, urban scale and family care, and local development level. The second
section focused on the socio-ecological variables that influence exercise behavior, including
the natural environment, built environment, social environment, exercise facilities, and
interpersonal support. The third section focused on the characteristics of exercise behav-
ior, including exercise participation and total exercise time per week. Interpersonal and
facility variables were assessed with “yes” or “no”. Environment variable scores were
assigned using the Likert 5-subscale method, where each variable is assigned 1, 2, 3, 4,
and 5 points, from very poor to very good. Recent exercise participation behavior was
rated as “yes” or “no”, and total exercise time per week was divided into <150 min and
>150 min. The study was approved by the ethics committee of Zhejiang Normal University
(ZSRT2021014). The respondents of the questionnaire remain completely anonymous, and
they were fully informed about the purpose and content of the study before choosing to
participate voluntarily.

2.2. Sample Size

A total of 1459 valid survey responses were included in the statistical analysis. The
sample size was analyzed using G * Power 3 software according to the conventional
standard (OR = 1.3) and significance level standard (alpha = 0.05), resulting in a study
sample power of 0.979.

2.3. Validity and Reliability of the Questionnaire

The process of constructing the survey questionnaire included the following: (1) a
review of existing research literature; (2) focus group meetings and targeted urban adults;
(3) a panel of experts; (4) confirmation of the clarity of item wording; and (5) data analysis.

The literature review included a synthesis of constructs derived from socio-ecological
studies and measures that involved assessments of individual, interpersonal, and envi-
ronmental resources in exercise behavior [1,10,11,13,14,20]. Focus group meetings were
used to discuss topics and issues related to individual, interpersonal, and environmental
resources in adult exercise behaviors. These preliminary efforts resulted in the generation
of an initial pool of survey items designed to assess exercise behavior resources. Then, a
panel of 10 experts in the areas of public health, exercise and health promotion, exercise
behavior research, and sports psychology was used to further review and scrutinize the
content of these items employing a Delphi technique. The responses from these panel
members were examined, and a decision was then made on whether to modify, delete,
or add items based on the 80% criteria. Subsequently, interviews were conducted with
30 adults to examine if the questionnaire content was expressed clearly and to modify any
unclear wording. Finally, factor analysis was performed on the socio-ecological content
other than the demographic variables in the questionnaire, using 500 pre-survey samples.
According to conventional criteria, components with values below 0.4 were excluded [23],
and three factors were derived, namely environment, facilities, and interpersonal support.
The KMO value was 0.728 (>0.7), and the cumulative contribution of variance interpreta-
tion was 71.91%, indicating a good structural validity of the questionnaire [24]. In addition,
the loadings of relevant components of each factor were good (0.679-0.862) based on the
rotation component matrix. Reliability tests for each factor indicated that the Cronbach’s
o values were 0.831, 0.812, and 0.806 for environment (esthetics, vegetation, air quality,
public safety, and traffic safety), facilities (greenway/park, free facilities, and paid facili-
ties), and interpersonal support (family support, friend support, and physician advice),
respectively. Cronbach’s alpha was 0.844 for all factors. Overall, the internal consistency
and reliability of the questionnaire were good [25].

2.4. Data Analysis

All data were processed using SPSS 21.0, and the significance level was set at p < 0.05.
Binary logistic regression models were used to analyze the relationships between exercise
participation (participation and non-participation), total exercise time per week (<150 min,
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>150 min), and related socio-ecological factors. The dependent variables were exercise
participation and total exercise time per week, and the independent variables were the socio-
demographic characteristics and the socio-ecological factors of the individual. Analyses
were conducted using the backward stepwise method (likelihood ratio), with covariates
removed according to the conventional standard (alpha < 0.10).

3. Results
3.1. Socio-Demographic Characteristics of Participants

All the socio-demographic variables of the participants are shown in Table 1. The
socio-demographic characteristics of the sample showed a relatively reasonable distribution
of gender, age, body mass index (BMI), region, marital status, employment status, and
social status (education level, household income).

Table 1. Socio-demographic characteristics of the study sample.

Variable N (%) Variable N (%)

Gender Household income (¥/year)

Male 597 (40.92) <30,000 151 (10.35)

Female 862 (59.08) 30,000-50,000 228 (15.63)
Age (years) 50,001-100,000 335 (22.96)

18-34 597 (40.92) 100,001-150,000 286 (19.60)

35-44 470 (32.21) 150,001-300,000 336 (23.03)

45-54 314 (21.52) >300,000 123 (8.43)

55— 78 (5.35) Living with parents
BMI (kg/m?) Yes 522 (35.78)

Obese 80 (5.48) No 937 (64.22)

Overweight 385 (26.39) Elderly care

Underweight 84 (5.76) Yes 897 (61.48)

Normal weight 910 (62.37) No 562 (38.52)
Marital status Child care

Married 1090 (74.71) Yes 918 (62.92)

Single 369 (25.29) No 541 (37.08)
Employment status Urban scale

Full-time 1185 (81.22) Provincial capital 297 (20.36)

Part-time 71 (4.87) Prefecture-level 556 (38.11)

Unemployed 203 (13.91) County-level 606 (41.54)
Education level Local development level

<high school 197 (13.50) Developed 719 (49.28)

High school 193 (13.23) Underdeveloped 740 (50.72)

College/university 840 (57.57)

Graduate 229 (15.70)

3.2. Socio-Ecological Factors of Individual Exercise Behavior

Table 2 shows the results for neighborhood environment, facilities, and interpersonal
support. Neighborhood esthetics, air quality, and vegetation were all between “average”
and “good”. Neighborhood crime safety was close to “good” both day and night, but traffic
safety was not good enough. Most respondents reported that there were greenways/parks
or free facilities available for exercise in their neighborhoods. In addition, more than
90 percent of the respondents reported family or friend support for their exercise behavior.
Nearly 70 percent of the respondents reported physician advice to exercise.
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Table 2. Exercise environment, facilities, and interpersonal support in the neighborhood.

Interpersonal N (%) Facilities N (%) Environment Mean (SD)
Family support Greenways/Parks Aesthetics 3.61 (0.91)

No 95 (6.51) No 284 (19.47) Air quality 3.39 (0.95)

Yes 1364 (93.49) Yes 1175 (80.53)  Vegetation 3.63 (0.87)
Friend support Free facilities Day security 4.05 (0.80)

No 88 (6.03) No 304 (20.84) Night security 3.93 (0.79)

Yes 1371 (93.97) Yes 1155 (79.16) Traffic safety 2.82 (0.95)
Physician advice Paid facilities

No 455 (31.19) No 421 (28.86)

Yes 1004 (68.81) Yes 1038 (71.14)

3.3. Characteristics of Exercise Behavior

A fraction of respondents (74.30%) reported that they had recently participated in
physical activity, with only 52.86% of this population exceeding 150 min per week.

3.4. Correlates of Exercise Participation

The variables retained in the exercise participation model were gender, age, em-
ployment status, education level, living with parents, childcare, urban scale, esthetics,
greenways/parks, and family support (Table 3). The variables not included in the model
were BMI, marital status, income, elderly care, social development level, air quality, vegeta-
tion, free facilities, paid facilities, day security, night security, traffic safety, friend support,
and physician advice. The prediction accuracy of the model was 75.68%, the model was
valid (p < 0.001), and the goodness of fit was good (p = 0.797).

Table 3. Correlates of exercise participation.

Exp (B) 95% CI

Variable B S.E. Sig. Exp (B)
Lower Upper
Gender -male 0.46 0.14 0.001 1.58 121 2.07
-female
Age (years) 0.000
18-34 -1.18 0.38 0.002 0.31 0.15 0.65
35-44 -0.71 0.39 0.067 0.49 0.23 1.05
45-54 —0.06 0.40 0.879 0.94 0.43 2.07
55—
Employment status 0.010
Full-time —0.39 0.22 0.070 0.68 0.44 1.03
Part-time 0.55 0.39 0.158 1.74 0.81 3.73
Unemployed
Education level 0.023
<High school —0.78 0.27 0.004 0.46 0.27 0.78
High school —0.62 0.26 0.018 0.54 0.32 0.90
College/university —0.35 0.20 0.078 0.71 0.48 1.04
Graduate
Living with parents -No 0.31 0.14 0.023 1.36 1.04 1.78
-Yes
Childcare -No 0.50 0.15 0.001 1.65 1.23 2.23
-Yes
Urban scale 0.000
Provincial capital —0.75 0.18 0.000 0.47 0.33 0.67
Prefecture-level —0.24 0.15 0.109 0.78 0.58 1.06
County-level
Aesthetics 0.38 0.08 0.000 1.47 1.26 1.71
Greenways/Parks -No —0.63 0.16 0.000 0.53 0.39 0.73

-Yes
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Table 3. Cont.

Exp (B) 95% CI

Variable B S.E. Sig. Exp (B)
Lower Upper
Family support -No -0.47 0.24 0.049 0.63 0.40 1.00
-Yes
Constant 1.07 0.53 0.045 2.92

Model x? (df) = 176.129 (16), p < 0.001, R? = 0.167 (Nagelkerke). Goodness of fit statistics: x? (df) = 4.624 (8),
p = 0.797. Gender, age, BMI, marital status, employment status, education level, household income, living
with parents, elderly care, childcare, urban scale, local development level, esthetics, air quality, vegetation,
greenways/ parks, free facilities, paid facilities, day security, night security, traffic safety, family support, friend
support, and physician advice were input as independent variables in step 1.

According to the model results, we observed that the following factors significantly
increased the likelihood of exercise participation: male gender (p < 0.01), advanced age
(p <0.001), higher education level (p < 0.05), independent living status (p < 0.05), ab-
sence of childcare responsibilities (p < 0.01), residence in county-level or prefecture-level
cities (p < 0.001), favorable neighborhood esthetics (p < 0.001), available greenways/parks
(p < 0.001), and family support for exercise (p < 0.05).

3.5. Correlates of Total Exercise Time Per Week

The results show that gender, age, living with parents, childcare, vegetation, free
facilities, friend support, and physician advice were in the total exercise time model
(Table 4). The prediction accuracy of the model was 60.89%, the model was valid (p < 0.001),
and the goodness of fit was good (p = 0.117). In the process of model analysis, the variables
of BMI, marital status, employment status, education level, income, elderly care, social
development level, urban scale, esthetics, air quality, greenways/parks, paid facilities, day
security, night security, traffic safety, and family support were excluded.

Table 4. Correlates of total exercise time in a week.

Exp (B) 95% CI

Variable B S.E. Sig. Exp (B)
Lower Upper
Gender -male 0.47 0.13 0.000 1.61 1.25 2.07
-female
Age (years) 0.000
18-34 —0.92 0.30 0.002 0.40 0.22 0.71
35-44 —0.82 0.30 0.005 0.44 0.25 0.78
45-54 —0.08 0.30 0.799 0.93 0.52 1.67
55—
Living with parents -No 0.23 0.14 0.096 1.26 0.96 1.67
-Yes
Childcare -No 0.33 0.15 0.027 1.39 1.04 1.87
-Yes
Vegetation 0.26 0.08 0.001 1.30 1.11 1.52
Free facilities -No —-0.34 0.17 0.048 0.71 0.51 1.00
-Yes
Friend support -No -1.09 0.32 0.001 0.34 0.18 0.63
-Yes
Physician advice -No 0.29 0.14 0.045 1.33 1.01 1.76
-Yes
Constant —-0.70 0.42 0.096 0.49

Model x? (df) = 91.708 (10), p < 0.001, R? = 0.108 (Nagelkerke). Goodness of fit statistics: x> (df) = 12.857 (8),
p =0.117. The independent variables entered in step 1 were the same as those in Table 3.

From the model, we found that the following factors significantly increased the likelihood
of exercise participation for more than 150 min per week: male gender (p < 0.001), advanced
age (p < 0.001), absence of childcare responsibilities (p < 0.05), good neighborhood vegetation
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(p < 0.001), free exercise facilities in the neighborhood (p < 0.05), friend support for exercise
participation (p < 0.001), and lack of physician advice for exercise participation (p < 0.05).

4. Discussions

Participation and level of physical activity are the primary components used to assess
exercise behavior and determine whether an individual is exercising sufficiently or not. The
purpose of this study was to examine the personal, social, and environmental correlates of
exercise behavior among Chinese urban adults. As far as we know, this is the first study
on the exercise participation and amount of Chinese urban residents based on the socio-
ecological model. The study revealed that the primary barriers to participation in physical
activity are associated with demographic factors such as being female, being young, having
a lower education level, living with parents, having childcare responsibilities, residing in
provincial capital cities or megacities, lacking good neighborhood esthetics and available
greenways/ parks, and lacking family support for exercise (Table 3). The study also found that
being female, being young, having childcare responsibilities, not having good neighborhood
vegetation, not having free exercise facilities in the neighborhood, not having friend support
for exercise, and not having physician advice for exercise were unfavorable factors for meeting
the exercise guidelines (Table 4). In addition, the study found that factors such as BMI, marital
status, income, elderly care, social development level, air quality, paid facilities, public security,
and traffic safety did not significantly correlate with participation and level of physical activity
among Chinese urban adults (Tables 3 and 4).

From the perspective of individual demographic characteristics, the results of this
study regarding gender, age, and childcare responsibilities were consistent with previous
studies [16,17,26-29], and adequate time and energy may still be important for individual
exercise behavior [16,29,30]. Family caregiving may consume young women’s time and
energy, affecting their exercise behaviors. It is also worth noting that living with parents
may be detrimental to the exercise behavior of urban adults in China, and we hypothesize
that living with parents may somewhat constrain individual behavioral activities. In ad-
dition, some differences from previous studies were also found in this study. Although
some studies suggested that being overweight or obese was a detrimental factor for exer-
cise [27,31], our research did not find any evidence to support this claim. Previous studies
also supported a positive association between education level and income and exercise
behavior [20,28], which was thought to be related to the greater availability of leisure time
among high-income people [32]. We also believe that people with higher incomes tend to
have higher levels of education, which in turn is associated with a better understanding
of the benefits of exercise and increased self-efficacy for physical activity. However, in
this study, we did not find that income level was the correlate of exercise behavior among
Chinese urban residents. The study also found that there was no significant association
between exercise behavior and marital status, which is consistent with previous research
findings [14,27].

In this study, for the first time, the level of social development and urban scale were
included in the analysis model. It has been generally believed that there is a positive corre-
lation between exercise behavior and the level of social development; the more advanced
the level of social development, the more likely it is that one will have a better exercise
habit. However, the study showed that there was no obvious correlation between the
components of exercise behavior and the level of social development. Although big cities
may offer advantages in terms of policy, guidance, publicity, and sports events, these distal
factors do not have a significant positive effect on individual exercise behavior. It was
observed that the exercise behavior of residents in provincial capitals was not as good as
that of residents in small and medium-sized cities. This is because proximal factors closely
related to an individual’s daily life, such as energy, time, neighborhood environment, and
exercise facilities, may serve as the key determinants of their exercise behavior, and small
or medium-sized cities in China typically have advantages in such proximal factors.
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Previous studies have also found that the neighborhood environment, such as esthetics,
traffic, and safety, is associated with levels of physical activity participation [13,29,33]. Among
them, the positive effect of esthetics on physical activity behavior was confirmed [13,33-35], with
neighborhood vegetation coverage being a key factor in promoting environmental esthetics [36].
Our research results also indicated that the neighborhood environment should be considered
in urban planning and development. However, it was worth noting that air quality was no
longer the primary determinant of Chinese urban residents’ exercise behavior. Some studies also
suggested a positive association between neighborhood safety and exercise behavior [29,37,38],
suggesting that poor perceptions of environmental safety may hinder outdoor exercise. However,
our study found no significant association between neighborhood traffic and safety and exercise
behavior among Chinese urban residents, which is consistent with the results of studies in
Brazil [39,40]. We believe that differences in neighborhood safety and individual perceptions of
self-safety may account for the different findings in these studies. Better traffic safety, less crime,
and better perceptions of safety among residents in China may mitigate their negative effects
on physical activity behavior. It may also be related to the fact that Chinese urban residents
prefer to exercise in their neighborhoods. A study of elderly Chinese citizens found that traffic
and safety were not significant factors influencing their leisure-time physical activities because
these activities mainly took place in the squares and parks near their communities, which were
usually safe [41].

Exercise facilities are closely related to exercise behavior, and the availability and con-
venience of facilities play a positive role in exercise behavior [26,29,42,43]. Some previous
studies in China also confirmed that the accessibility and convenience of exercise facilities
had a significant effect on residents’ exercise participation [15,20,44,45]. This study also
found evidence that convenient and free exercise facilities, especially greenways/parks
near residential areas, played a positive role in promoting physical activity participation.

Social support and interpersonal networks play an important role in the initiation and
maintenance of exercise behavior, which is not only consistent with the social-ecological
model and Bandura’s social-cognitive theory but also supported by previous studies
conducted in Europe and the United States [46,47], South Korea [48], Japan [49], and
China [20,45,50]. Exercise support from family and friends directly contributes to physical
activity participation, and a good exercise social network can also influence exercise behav-
ior by sharing resources, norms, and attitudes. According to the homogeneity principle,
individuals prefer to associate with people with similar characteristics. Exercise partici-
pants tend to socialize more with other exercise participants, which has a positive effect on
the maintenance of exercise behavior. The results of this study also supported the positive
effect of social support from family and friends on exercise initiation and maintenance, but
no evidence was found to support the effectiveness of physician advice in promoting exer-
cise behavior. To our knowledge, few studies of the socio-ecological correlates of exercise
behavior have included physician advice. Although Andersen’s study included physician
support, they did not conduct a separate analysis in their research process (the total score
was calculated together with family and friend support as interpersonal support in the
study) [27]. Surprisingly, our study found that individuals who received exercise advice
from a physician tended to have lower levels of physical activity than those who did not.
As a cross-sectional study, we believed that such results might be related to the better health
status of those with good exercise behavior and the lower likelihood of receiving exercise
advice from physicians, and it also showed that exercise advice from physicians did not
play a significant role in promoting exercise behavior among the inactive. In fact, previous
studies had found that the effect of exercise advice from physicians on improving exercise
behavior was limited [51,52]. Although some physicians provided exercise prescription
and counseling to their patients, only 12-42% of patients completed the recommended
exercise prescription program [51]. Physician exercise counseling had no significant effect
on improving exercise behavior, and implementation of exercise prescription still needs
effective interventions from other resources [52].
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These findings may have important implications for the promotion of physical activity.
Individuals” exercise behavior is related to their demographic characteristics and socio-
ecological factors. Socio-cultural and socio-economic differences between countries may
limit the generalizability of previous findings on the correlates of physical activity. This was
the first comprehensive study on the correlates of exercise behavior (including participation
and level of physical activity) among urban Chinese adults based on the socio-ecological
framework. Therefore, the current findings may be useful in developing interventions to
promote exercise behavior among Chinese urban residents.

We also acknowledge several limitations of this study. First, the socio-ecological theory
involves many factors, and the research based on the socio-ecological theoretical model
involved so many variables that it was difficult to discuss them all in depth and detail in
a single study. Second, due to the nature of the cross-sectional design, this study cannot
establish a causal relationship between exercise behavior characteristics and demographic
and socio-ecological variables. Third, the large number of independent variables used
in this study posed a challenge to stratified sampling. Fortunately, the demographic and
socio-ecological characteristics of the sample in this study were relatively well distributed.
In the future, longitudinal studies can be strengthened based on existing research findings
to explore the causal relationship between factors and exercise behavior.

5. Conclusions

Currently, about three-quarters of Chinese urban residents participate in physical
activity, but their weekly exercise time needs to be improved. To promote their exercise
behavior, more attention should be paid to people who are female, young, have lower
education levels, have childcare responsibilities, or live in provincial capitals. Improving
the habitat environment and providing convenient and affordable exercise facilities should
also be considered. In addition, social support from family and friends may enhance
exercise participation, but physician advice to exercise may not have the same effect. It
is worth noting that individual weight, air quality, traffic safety, public safety, income,
and social development level are not the correlates of exercise behavior among Chinese
urban residents.

Author Contributions: Conceptualization, Y.Z., Z.M. and X.Y.; methodology, Y.Z., Y.-].Z., Z.M. and
X.Y.; investigation, Y.Z., Y.Q. and X.Y.; data curation, X.Y.; formal analysis, Y.Z.; resources, Z.M.;
writing—original draft preparation, Y.Z.; writing—review and editing, Z.M.; funding acquisition,
Z.M. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the National Social Science Foundation of China (No.
17BTY008) and the Scientific Research Project of Zhejiang Provincial Department of Education
(No. Y202147246).

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Zhejiang Normal University (protocol code
ZSRT2021014, 1 April 2021).

Informed Consent Statement: Informed consents were obtained from all subjects involved in this
study. Consent to participate was obtained by including a page before starting the survey, where we
informed the participants about the aim of the study at the start of the survey and then asked them to
click “yes” if they agreed to participate.

Data Availability Statement: All the data for this study will be made available upon reasonable request.

Acknowledgments: The authors are grateful for the financial support from the National Social
Science Foundation of China and the Zhejiang Provincial Department of Education.

Conflicts of Interest: The authors declare no conflicts of interest.

1.  Bauman, A.E; Reis, R.S; Sallis, ].F,; Wells, ].C.; Loos, R.J.; Martin, B.W.; Lancet Physical Activity Series Working, G. Correlates of
physical activity: Why are some people physically active and others not? Lancet 2012, 380, 258-271. [CrossRef] [PubMed]


https://doi.org/10.1016/S0140-6736(12)60735-1
https://www.ncbi.nlm.nih.gov/pubmed/22818938

Behav. Sci. 2024, 14, 831 10 of 11

® N U

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24.
25.
26.
27.

28.

29.

30.

The State Council of the People’s Republic of China. National Fitness Program (2021-2025). Available online: https://www.gov.
cn/zhengce/content/2021-08 /03 /content_5629218.htm (accessed on 5 June 2023).

The State Council of the People’s Republic of China. Healthy China Program (2019-2030). Available online: https://www.gov.
cn/xinwen/2019-07/15/content_5409694.htm (accessed on 5 June 2023).

Rosenstock, .M. The health belief model and preventive health behavior. Health Educ. Monogr. 1974, 2, 354-386.

Prochaska, ].O. Systems of Psychotherapy: A Transtheoretical Analysis; Brooks-Cole: Pacific Grove, CA, USA, 1979.

Eccles, ]. Achievement and Achievement Motivation; Spence, 1.].T., Ed.; W.H. Freeman: San Francisco, CA, USA, 1983; pp. 75-146.
Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211.

Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68-78. [CrossRef]

Hagger, M.S.; Chatzisarantis, N.L. Integrating the theory of planned behaviour and self-determination theory in health behaviour:
A meta-analysis. Br. ]. Health Psychol. 2009, 14, 275-302. [CrossRef]

Haughton, J.; Ayala, G.X.; Burke, K.H.; Elder, ].P.; Montafiez, ].; Arredondo, E.M. Community Health Workers Promoting Physical
Activity: Targeting Multiple Levels of the Social Ecological Model. ]. Ambul. Care Manag. 2015, 38, 309-320. [CrossRef]

Lee, Y.; Park, S. Understanding of Physical Activity in Social Ecological Perspective: Application of Multilevel Model. Front.
Psychol. 2021, 12, 622929. [CrossRef]

Sivaramakrishnan, H.; Quested, E.; Cheval, B.; Thogersen-Ntoumani, C.; Gucciardi, D.F,; Ntoumanis, N. Predictors of intentions
of adults over 35 years to participate in walking sport programs: A social-ecological mixed-methods approach. Scand. J. Med. Sci.
Sports 2023, 33, 1412-1430. [CrossRef] [PubMed]

Rech, C.R;; Reis, R.S.; Hino, A.A.; Hallal, P.C. Personal, social and environmental correlates of physical activity in adults from
Curitiba, Brazil. Prev. Med. 2014, 58, 53-57. [CrossRef]

Thornton, C.M.; Kerr, J.; Conway, T.L.; Saelens, B.E.; Sallis, ].F.; Ahn, D.K,; Frank, L.D.; Cain, K.L.; King, A.C. Physical Activity in
Older Adults: An Ecological Approach. Ann. Behav. Med. 2017, 51, 159-169. [CrossRef]

Chang, PJ. Effects of the built and social features of urban greenways on the outdoor activity of older adults. Landsc. Urban Plan.
2020, 204, 103929. [CrossRef]

Pelletier, C.A.; White, N.; Duchesne, A.; Sluggett, L. Barriers to physical activity for adults in rural and urban Canada: A
cross-sectional comparison. SSM Popul. Health 2021, 16, 100964. [CrossRef]

Cavazzotto, T.G.; Ronque, E.R.V,; Vieira, E.R.; Queiroga, M.R.; Serassuelo Junior, H. Social-Ecological Correlates of Regular
Leisure-Time Physical Activity Practice among Adults. Int. |. Environ. Res. Public Health 2020, 17, 3619. [CrossRef]

Liu, Z.Y.; Kemperman, A.; Timmermans, H. Social-ecological correlates of older adults” outdoor activity patterns. J. Transp. Health
2020, 16, 100840. [CrossRef]

Fisher, K.L.; Harrison, E.L.; Bruner, B.G.; Lawson, ]J.A.; Reeder, B.A.; Ashworth, N.L.; Sheppard, M.S.; Chad, K.E. Predictors of
Physical Activity Levels in Community-Dwelling Older Adults: A Multivariate Approach Based on a Socio-Ecological Framework.
J. Aging Phys. Act. 2018, 26, 114-120. [CrossRef]

Yi, X.; Pope, Z.; Gao, Z.; Wang, S.; Pan, F; Yan, J.; Liu, M.; Wu, P; Xu, ]J.; Wang, R. Associations between individual and
environmental factors and habitual physical activity among older Chinese adults: A social-ecological perspective. J. Sport Health
Sci. 2016, 5, 315-321. [CrossRef] [PubMed]

Wang, Y,; Li, N.; Zhu, J.; Deng, Q.; Hu, J.; Xu, J.; Zhou, J. Association between socio-ecological factors and leisure time physical
activity (LTPA) among older adults in Sichuan, China: A structural equation modeling analysis. BMC Geriatr. 2022, 22, 60.
[CrossRef]

World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behaviour; World Health Organization: Geneva,
Switzerland, 2020.

Armstrong, J.S.; Soelberg, P. On the interpretation of factor analysis. Psychol. Bull. 1968, 70, 361-364. [CrossRef]

Kaiser, H.F; Rice, . Little jiffy, mark IV. Educ. Psychol. Meas. 1974, 34, 111-117. [CrossRef]

DeVellis, R.F. Scale Development: Theory and Applications; Sage: Thousand Oaks, CA, USA, 1991.

Solomon, E.; Rees, T.; Ukoumunne, O.C.; Metcalf, B.; Hillsdon, M. Personal, social, and environmental correlates of physical
activity in adults living in rural south-west England: A cross-sectional analysis. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 129.
[CrossRef]

Andersen, L.; Gustat, J.; Becker, A.B. The Relationship Between the Social Environment and Lifestyle-Related Physical Activity in
a Low-Income African American Inner-City Southern Neighborhood. J. Commun. Health 2015, 40, 967-974. [CrossRef]

Choi, J.; Park, J.; Kim, J.E.; Lee, ] K.; Kang, D.; Lee, M.; Chung, L.].; Choi, J.Y. Relative Effects of Demographic, Psychological,
Behavioral, and Social Factors on the Initiation and Maintenance of Leisure-time Physical Activity: Results From a Confirmatory
Path Analysis in a Longitudinal Study. J. Epidemiol. 2021, 31, 557-565. [CrossRef]

Peng, B.; Ng, J.Y.Y.; Ha, A.S. Barriers and facilitators to physical activity for young adult women: A systematic review and
thematic synthesis of qualitative literature. Int. |. Behav. Nutr. Phys. Act. 2023, 20, 23. [CrossRef]

Cleland, V.; Cocker, E; Canary, ].; Teychenne, M.; Crawford, D.; Timperio, A.; Ball, K. Social-ecological predictors of physical
activity patterns: A longitudinal study of women from socioeconomically disadvantaged areas. Prev. Med. 2020, 132, 105995.
[CrossRef]


https://www.gov.cn/zhengce/content/2021-08/03/content_5629218.htm
https://www.gov.cn/zhengce/content/2021-08/03/content_5629218.htm
https://www.gov.cn/xinwen/2019-07/15/content_5409694.htm
https://www.gov.cn/xinwen/2019-07/15/content_5409694.htm
https://doi.org/10.1037//0003-066x.55.1.68
https://doi.org/10.1348/135910708X373959
https://doi.org/10.1097/jac.0000000000000108
https://doi.org/10.3389/fpsyg.2021.622929
https://doi.org/10.1111/sms.14368
https://www.ncbi.nlm.nih.gov/pubmed/37051802
https://doi.org/10.1016/j.ypmed.2013.10.023
https://doi.org/10.1007/s12160-016-9837-1
https://doi.org/10.1016/j.landurbplan.2020.103929
https://doi.org/10.1016/j.ssmph.2021.100964
https://doi.org/10.3390/ijerph17103619
https://doi.org/10.1016/j.jth.2020.100840
https://doi.org/10.1123/japa.2016-0286
https://doi.org/10.1016/j.jshs.2016.06.010
https://www.ncbi.nlm.nih.gov/pubmed/30356490
https://doi.org/10.1186/s12877-021-02730-9
https://doi.org/10.1037/h0026434
https://doi.org/10.1177/001316447403400115
https://doi.org/10.1186/1479-5868-10-129
https://doi.org/10.1007/s10900-015-0019-z
https://doi.org/10.2188/jea.JE20200073
https://doi.org/10.1186/s12966-023-01411-7
https://doi.org/10.1016/j.ypmed.2020.105995

Behav. Sci. 2024, 14, 831 11 of 11

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Rhodes, R.E.; Saelens, B.E.; Sauvage-Mar, C. Understanding Physical Activity through Interactions Between the Built Environment
and Social Cognition: A Systematic Review. Sports Med. 2018, 48, 1893-1912. [CrossRef] [PubMed]

Cheah, YK.; Azahadi, M.; Phang, S.N.; Hazilah, N. Factors affecting participation decision and amount of physical activity among
urban dwellers in Malaysia. Public Health 2017, 146, 84-91. [CrossRef]

Brito, H.; Brymer, E.; Araujo, D. An ecological dynamics perspective on designing urban nature environments for wellbeing and
health-enhancing physical activity. Front. Public Health 2022, 10, 877208. [CrossRef]

Van Dyck, D.; Cerin, E.; Conway, T.L.; De Bourdeaudhuij, I.; Owen, N.; Kerr, J.; Cardon, G.; Frank, L.D.; Saelens, B.E.; Sallis, J.F.
Perceived neighborhood environmental attributes associated with adults’ leisure-time physical activity: Findings from Belgium,
Australia and the USA. Health Place 2013, 19, 59-68. [CrossRef] [PubMed]

Su, M,; Tan, Y.Y,; Liu, Q.M.; Ren, Y.J.; Kawachi, I; Li, L.M.; Lv, J. Association between perceived urban built environment attributes
and leisure-time physical activity among adults in Hangzhou, China. Prev. Med. 2014, 66, 60-64. [CrossRef]

Astell-Burt, T.; Feng, X.; Kolt, G.S. Green space is associated with walking and moderate-to-vigorous physical activity (MVPA)
in middle-to-older-aged adults: Findings from 203,883 Australians in the 45 and Up Study. Br. J. Sports Med. 2014, 48, 404-406.
[CrossRef]

Cerin, E.; Lee, K.Y,; Barnett, A.; Sit, C.H.; Cheung, M.C.; Chan, W.M. Objectively-measured neighborhood environments and
leisure-time physical activity in Chinese urban elders. Prev. Med. 2013, 56, 86-89. [CrossRef] [PubMed]

Kaczynski, A.T.; Koohsari, M.J.; Stanis, S.A.; Bergstrom, R.; Sugiyama, T. Association of street connectivity and road traffic speed
with park usage and park-based physical activity. Am. J. Health Promot. 2014, 28, 197-203. [CrossRef] [PubMed]

Hino, A.A.; Reis, R.S.; Sarmiento, O.L.; Parra, D.C.; Brownson, R.C. The built environment and recreational physical activity
among adults in Curitiba, Brazil. Prev. Med. 2011, 52, 419-422. [CrossRef]

Gomes, G.A.; Reis, R.S,; Parra, D.C.; Ribeiro, I.; Hino, A.A.; Hallal, P.C.; Malta, D.C.; Brownson, R.C. Walking for leisure among
adults from three Brazilian cities and its association with perceived environment attributes and personal factors. Int. ]. Behav.
Nutr. Phys. Act. 2011, 8, 111. [CrossRef]

Wu, Z].; Song, Y.L.; Wang, H.L.; Zhang, F; Li, EH.; Wang, Z.Y. Influence of the built environment of Nanjing’s Urban Community
on the leisure physical activity of the elderly: An empirical study. BMC Public Health 2019, 19, 1459. [CrossRef]

Eriksson, U.; Arvidsson, D.; Sundquist, K. Availability of exercise facilities and physical activity in 2,037 adults: Cross-sectional
results from the Swedish neighborhood and physical activity (SNAP) study. BMC Public Health 2012, 12, 607. [CrossRef]

Banda, J.; Bunn, C.; Crampin, A.C.; Gill, ] M.R.; Gray, C.M. Qualitative study of practices and attitudes towards physical activity
among prediabetic men and women in urban and rural Malawi. BMJ Open 2023, 13, e058261. [CrossRef]

Liu, HM.; Walker, G.J. The Effects of Urbanization, Motivation, and Constraint on Chinese People’s Leisure-Time Physical
Activity. Leis. Sci. 2015, 37, 458-478. [CrossRef]

Wang, H.; Dai, X.L.; Wu, J.L.; Wu, X.Y; Nie, X. Influence of urban green open space on residents’ physical activity in China. BMC
Public Health 2019, 19, 1093. [CrossRef]

Carlson, J.A,; Sallis, J.E; Conway, T.L.; Saelens, B.E.; Frank, L.D.; Kerr, ].; Cain, K.L.; King, A.C. Interactions between psychosocial
and built environment factors in explaining older adults” physical activity. Prev. Med. 2012, 54, 68-73. [CrossRef]

Sweeney, A.M.; Wilson, D.K.; Lee Van Horn, M. Longitudinal relationships between self-concept for physical activity and
neighborhood social life as predictors of physical activity among older African American adults. Int. |. Behav. Nutr. Phys. Act.
2017, 14, 67. [CrossRef] [PubMed]

Kim, Y.; Kosma, M. Psychosocial and environmental correlates of physical activity among Korean older adults. Res. Aging 2013,
35,750-767. [CrossRef]

Oka, K.; Shibata, A. Determinants of meeting the public health recommendations for physical activity among community-dwelling
elderly Japanese. Curr. Aging Sci. 2012, 5, 58-65. [CrossRef] [PubMed]

Gao, J.L,; Fu, H.; Li, J.; Jia, Y.N. Association between social and built environments and leisure-time physical activity among
Chinese older adults—A multilevel analysis. BMC Public Health 2015, 15, 1317. [CrossRef]

Williams, N.H.; Hendry, M.; France, B.; Lewis, R.; Wilkinson, C. Effectiveness of exercise-referral schemes to promote physical
activity in adults: Systematic review. Br. J. Gen. Pract. 2007, 57, 979-986. [CrossRef]

Camhi, S.M.; Debordes-Jackson, G.; Andrews, J.; Wright, J.; Lindsay, A.C.; Troped, P.J.; Hayman, L.L. Socioecological Factors
Associated with an Urban Exercise Prescription Program for Under-Resourced Women: A Mixed Methods Community-Engaged
Research Project. Int. . Environ. Res. Public Health 2021, 18, 8726. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1007/s40279-018-0934-0
https://www.ncbi.nlm.nih.gov/pubmed/29767384
https://doi.org/10.1016/j.puhe.2017.01.009
https://doi.org/10.3389/fpubh.2022.877208
https://doi.org/10.1016/j.healthplace.2012.09.017
https://www.ncbi.nlm.nih.gov/pubmed/23178650
https://doi.org/10.1016/j.ypmed.2014.06.001
https://doi.org/10.1136/bjsports-2012-092006
https://doi.org/10.1016/j.ypmed.2012.10.024
https://www.ncbi.nlm.nih.gov/pubmed/23137445
https://doi.org/10.4278/ajhp.120711-QUAN-339
https://www.ncbi.nlm.nih.gov/pubmed/23875985
https://doi.org/10.1016/j.ypmed.2011.03.019
https://doi.org/10.1186/1479-5868-8-111
https://doi.org/10.1186/s12889-019-7643-y
https://doi.org/10.1186/1471-2458-12-607
https://doi.org/10.1136/bmjopen-2021-058261
https://doi.org/10.1080/01490400.2015.1038372
https://doi.org/10.1186/s12889-019-7416-7
https://doi.org/10.1016/j.ypmed.2011.10.004
https://doi.org/10.1186/s12966-017-0523-x
https://www.ncbi.nlm.nih.gov/pubmed/28532489
https://doi.org/10.1177/0164027512462412
https://doi.org/10.2174/1874609811205010058
https://www.ncbi.nlm.nih.gov/pubmed/21762088
https://doi.org/10.1186/s12889-015-2684-3
https://doi.org/10.3399/096016407782604866
https://doi.org/10.3390/ijerph18168726

	Introduction 
	Materials and Methods 
	Study Design and Data Collection 
	Sample Size 
	Validity and Reliability of the Questionnaire 
	Data Analysis 

	Results 
	Socio-Demographic Characteristics of Participants 
	Socio-Ecological Factors of Individual Exercise Behavior 
	Characteristics of Exercise Behavior 
	Correlates of Exercise Participation 
	Correlates of Total Exercise Time Per Week 

	Discussions 
	Conclusions 
	References

