PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Shi L, Leung W, Zheng Q, Wu J (2021)
Level of engagement of recreational physical
activity of urban villagers in Luohu, Shenzhen,
China. PLoS ONE 16(10): €0258085. https:/doi.
org/10.1371/journal.pone.0258085

Editor: Francisco Javier Huertas-Delgado, La
Inmaculada Teacher Training Centre (University of
Granada), SPAIN

Received: November 21, 2020
Accepted: September 20, 2021
Published: October 28, 2021

Copyright: © 2021 Shi et al. This is an open access
article distributed under the terms of the Creative
Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in
any medium, provided the original author and
source are credited.

Data Availability Statement: Due to legal and
participants confidentiality, data will only be
available upon request. The data underlying the
results presented in the study are available from
Shenzhen Luohu Disease Prevention and Control
Center via contacting Weihong Chen, director of
Shenzhen Luohu Disease Prevention and Control
Center, at 1433529760@qq.com.

Funding: The authors received no specific funding
for this work.

RESEARCH ARTICLE

Level of engagement of recreational physical
activity of urban villagers in Luohu, Shenzhen,
China

Lu Shix'*, Willie Leung?, Qingming Zheng?, Jie Wu®

1 Public Health, School of Social and Behavioral Health Science, College of Public Health and Human
Sciences, Oregon State University, Corvallis, OR, United States of America, 2 Department of Health
Sciences and Human Performance, College of Natural and Health Sciences, The University of Tampa,
Tampa, FL, United States of America, 3 Shenzhen Luohu Disease Prevention and Control Center,
Shenzhen, Guangdong, China

* shil@oregonstate.edu

Abstract

Physical activity is important for health. However, there is a lack of literature related to the
physical activity levels of adults living in urban villagers, which is a vulnerable population in
China. The aim of this study is to compare the physical activity and sedentary behavior
engagements between urban villagers and non-urban villagers using the 2019 Luohu Shen-
zhen, China Community Diagnosis Questionnaire. A total of 1205 adults living in urban vil-
lages and non-urban villages were included in the analysis. Unadjusted and multiple
multivariate logistic regression were conducted for the dependent variable of engagement in
recreational physical activity, frequency of recreational physical activity per week, and hours
spent in sedentary behaviors per day. Descriptive analysis was conducted to identify the
reasons for not engaging in physical activity among urban villagers and non-urban villagers.
Across the included sample, 29.05% were urban villagers and 70.95% were non-urban vil-
lagers. The results suggested that urban villagers are more likely to engage in physical activ-
ity than non-urban villager (OR = 1.90, 95% CI [1.40, 2.59], p < 0.001). However, it was also
found that urban village status had no significant association for frequency in engaging in
physical activity and average hours spent in sedentary behaviors. Both urban villagers and
non-urban villages indicated that lack of time, lack of safe and appropriate environment, and
working in labor intensive occupations as some of the reasons for not engaging in physical
activity. There is a need for tailed interventions and policies for promoting physical activity
among urban villagers and non-urban villagers. Additional studies are needed to further our
understanding of the physical activity behaviors among urban villagers in China.

Introduction
Benefits of physical activity

The benefit of engagement of physical activity is well documented [1, 2]. The numerous bene-
fits included weight management, lower blood cholesterol levels and blood pressure,
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strengthening bones, muscles, and joint, and reducing risk of cardiovascular disease and cer-
tain types of cancers [3]. In addition to physical health-related benefits, engagement in physical
activity could lead to benefits of social and mental benefits. Regular engagement in physical
activity is associated with reduced stress, improved mental health, emotional regulation, low-
ered depression, increased social functioning, and increased sense of community [4]. Further,
engagement of regular physical activity is related to reduce the risk of developing disabilities
and maintenance of functional independences [5, 6].

Currently, physical inactivity is the fourth leading cause of mortality, according to the
World Health Organization (WHO) [7]. WHO’s physical activity guidelines are 150 minutes
of moderate physical activity or 75 minutes of vigorous physical activity per week or an equiva-
lent combination of moderate- and vigorous-intensity activity for adults [7]. Individuals can
perform various activities, such as leisure time physical activity, active transportation, and
occupational activities to accumulate the minutes required to meet the guidelines. These
guidelines apply to all individuals regardless of gender, race, ethnicity, or income levels.

Physical activity levels of Chinese people

Past literature had examined the physical activity levels individuals living in China [8, 9].
Using the data from the 2012 to 2015 China Hypertension Survey (CHS), it was found that
28.1% of Chinese adults were overweight and 5.2% were obese [10]. The results also found that
regionals different of the prevalence of overweight and obesity different between Northern and
Southern China with adults from Northern China more likely to be obese and overweight.
According to a report published in the official Report on Cardiovascular Diseases in China
2017, 290 millions of Chinese adults are suffering from cardiovascular disease [11]. It was also
found that China is facing a fast growing cardiovascular disease epidemic with a widening
rural-urban disparities [12].

Similar physical activity trends found in Western countries were observed among Chinese
adults as well. Trends such as male are more likely to engage in physical activity than female
and older adults are less physical active than younger adults were found among individuals liv-
ing in China [8, 9]. It was found that 66.3% of adults between the ages of 35 to 74 years were
physically active according to the data from the International Collaborative Study of Cardio-
vascular Disease in Asia from 2000-2001 [9]. Using accelerometers to measure physical activ-
ity, it was found that Chinese adults in Shanghai spent 317 minutes per day in physical activity,
while spent 509 minutes per day in sedentary behaviors [13]. It was reported that Chinese
adults are more likely to report engaging in work-related or occupational physical activity
(63.3%) than leisure time physical or recreational physical activity (24.5%) [9]. There were dis-
parities between urban and rural residents with more rural residents (78.1%) spending time in
physical activity than urban residents (21.8%) [9]. In addition to regional different, it was
found that socioeconomic status (SES) impact physical activity levels among Chinese adults
[14]. Using a community-based survey with 3567 adults living in Jiaxing, China, Chen et al.
found that adults with lower SES are more likely to engage in household physical activity,
adults with middle SES engages in higher intensity of occupational physical activity, and adults
with higher SES levels were more likely to exercise but spent longer time in sedentary behav-
iors [14].

The physical activity of subpopulation of Chinese adults had been well examined, especially
for adults with different living area (rural vs. urban) and SES [14, 15]. However, there is a lack
of literature examining the physical activity levels of urban villagers. Urban villagers refer to
the individuals living in urban village. Urban village or chengzhongcun are typically low quality
and high density with many closely packed apartment blocks of between 2 and 8 floors [16].
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Urban villages are transitional neighborhoods typically found in urban areas or cities with
rapid economic growth [16, 17]. Urban villages can be described as narrow roads, face-to-face
buildings, a thin strip of sky, and inner streets packed with shops, grocery stores and service
outlets [16]. Many of these urban villages are associated with unsuitable land use, poor housing
construction, severe infrastructure deficiencies, intensified social disorder, and deteriorated
urban environment [18]. In addition, urban villages often have poor sanitary condition, where
pipelines and drainage systems are poorly constructed and water flows over the ground along
with garage [17]. Many urban villagers are individuals with low SES status due to financial situ-
ation. These urban villagers could include rural-to-urban migrants workers with limited skill-
sets and educations or individuals who recently graduated from colleges and universities. They
are attracted to urban villages due to the cheap housing accommodation. Overall, these urban
villagers aggregate in urban village in large cities, such as Guangzhou and Beijing with limited
infrastructure and poor living environments due to affordable living accommodations.

Due to the unique living situations of urban villages and limited healthcare resources [19],
urban villagers’ physical activity need to be better examined [20]. Knowing physical activity-
related information of urban villagers could better design and develop interventions targeting
the needs of urban villagers in the community. Regular engagement in physical activity is asso-
ciated with better health-related outcomes [21], considering urban villagers is more at risk for
poor health outcomes due to poor living situation [22, 23]. Previous studies had examined the
physical activity levels of youths and adolescents living in urban village [24, 25]. Therefore, to
better understand the physical activity levels of adult urban villagers, the purpose of this study
is to compare the physical activity and sedentary behaviors engagements between urban villag-
ers and non-urban villagers using the 2019 Luohu Shenzhen, China Community Diagnosis
Questionnaire.

Materials and methods
Design and sample

This study is secondary data analysis using data from the 2019 Luohu Shenzhen, China Com-
munity Diagnosis Questionnaire. The questionnaire is part of a community health diagnosis
program funded by the Center for Disease Control and Prevention of Shenzhen. Due to the
unique status of Shenzhen as the Special Economic Zones (SEZ), it attracted various Chinese
citizens with different background to settle in the areas. This allows assessments of health-
related behaviors on various groups of Chinese citizens (e.g., household registration status,
migrants status, employments status, income levels, etc.) within the same survey and living
within the same area. The goal of the survey is to grasp the main health problems existing in
the residents of Luohu District, determine the causes of community health problems, and
determine the priority needs of the public health services and factors affecting residents’
health. The survey also served as an evaluation of Shenzhen residents satisfaction on the vari-
ous healthcare institutes available to them, such as community health centers. The survey con-
sisted of seven parts: 1) family demographics, 2) family medical history, 3) adults healthcare
needs and access to healthcare, 4) health and quality of life of adults over the ages of 60 years
old, 5) health, healthcare and reproductive healthcare needs of married women under the ages
of 50 years old, 6) healthcare needs and health of children, and 7) examination of blood pres-
sure, height, weight, hip length, and waist length. Data collection of the survey was approved
by the IRB at Shenzhen Luohu Disease Prevention and Control Center. Analysis of the survey
data was approved by the IRB at Oregon State University.

Participants of the survey were selected by multiple stages of random selection. First, seven
communities were randomly selected in Dongmen community, Luohu district, Shenzhen,
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Luohu as seen in Fig 1. Then 116 community grids were randomly selected from the seven
selected communities in Dongmen community, Luohu district. Lastly, family household, serv-
ing as survey unit, were randomly selected for interview based on the size of the community. All
members of the household participated in the survey. Further, only individuals living in Shen-
zhen for at least six months prior to the interview were included in the survey. The number of
household participants in the survey is based on the size of the community. 200 households
were randomly selected if the community sample size have more than two million individuals,
150 households for community sample size between one to two million, 100 households for
community sample size between half of a million to one million, and 50 households for commu-
nity less than half of a million. The random selection of communities was to identify individuals
living in the various type of communities within the Shenzhen area. All data were collected
between January and September of 2019. All data were collected through face-to-face interview.
A total of 2122 participants were interviewed for the survey. However, only 2089 participants
completed the survey with valid data. 1205 adults were included in the analysis.

Across the sample, 54.52% of the participants were female and 45.48% of the participants
were male. The average age of the participants were 38.8 years old. The average BMI were 22.88

—| Dongmen Community

Luohu District Chengdong Community

Hurong Community

Dongmen Community

(Street Level) <+ 116 Community Grids | — Hubei Community

Lixin Community

Huachang Community

953 Household Selected —___ Luolin Community
7 Excluded:
Questionnaire
Not Finished
946 Household Included

I

2,122 Residents Interviewed
T 33 Excluded: Questionnaire

’ Not Finished
2,089 Residents Included

;

1,205 Adult Residents Included

Fig 1. Participants recruitment process.

https://doi.org/10.1371/journal.pone.0258085.9001
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kg/cm” with the hip-to-waist ratio of .89. A majority of the participants were employed
(83.24%). Interestingly, 32.20% of the participants have no formal education and completed pri-
mary education, which made up almost of one third of the sample. 28.54% of the participants
completed middle school, 26.97% completed high school, and 12.28% completed professional
school, college, and university. 76.02% of the participants were married or partnered and
23.98% were singled or not partnered. The sample consisted of more participants with non-
Shenzhen hukou (62.41%). Across the sample, there were more participants without diagnosis
of hypertension and diabetes. Only 6.56% and 1.91% of the participants reported having hyper-
tension and diabetes, respectively. 76.43% of the participants reported they did not smoke.

Measures

The independent variable of the analysis is the living status of the participants. The variable is
based on the location of the community grids participants resides in. Shenzhen used the com-
munity grid system to identify local community [26]. Urban villages are typically located
within one grid. Therefore, community grids serve as an indicator for urban villages. Partici-
pants were classified as urban villagers if they live in an urban village and all other participants
were classified as non-urban villagers.

Physical activity and sedentary behavior-related variables from the survey component
about health and quality of life of adults from 18 to 59 years old were selected for this analysis.
A total of four variables were determined to be related to physical activity from the survey. The
variables were engagement in recreational physical activity, frequency of recreational physical
activity per week, hours spend in sedentary behaviors per day, and reasons for not engaging in
physical activity. All variables were categorical variables. Engagement in recreational physical
activity was based on the question of “Within the past six months, what types of recreational
physical activity did you participated in?”. The respond options included: 1) did not participate
in any activities, 2) machine equipment physical activity, 3) aerobic activity or aerobic dances,
4) swimming, 5) ambulatory activity (e.g., brisk walking, jogging, running, hiking), 6) ball-
related sports (e.g. basketball, baseball, soccer, etc.), 7) sports or fitness competition, 8) martial
arts, or 9) other. Participants were considered not to be engaged in physical activity when they
responded with did not participate in any activities, else participants were classified as engaged
in physical activity. Recreational physical activity is defined as physical activity that is done at
leisure time. The variable of frequency of recreational physical activity were based on the ques-
tion of “Within the past six months, how often do you exercise per week?” with the respond
options of 1) 6 or more times per week, 2) 3 to 5 times per week, 3) 1 to 2 times per week, and
4) lesser than 1 time. The variable of hours spend in sedentary behaviors was based on the
respond to the question of “In the past month, what is the average accumulated hours spend in
sedentary activities (e.g., studying, working, watching TV, using computer, etc.)?”. The
respond options included 1) lesser than 2 hours per day, 2) 2 to 4 hours per day, 3) 4 to 8
hours per day, 4) 8 to 12 hours per day, and 5) more than 12 hours per day. Reasons for not
engaging in physical activity were only for participants who responded that they engaged in
physical activity within the past six months. The survey item aims to identify how prevent
them from engaging in physical activity throughout their routine. Participants were asked the
reasons when they were unable to engage in physical activity weekly. Participants were able to
select multiple options of 1) no recreational physical activity is needed due to labor intensive
occupations, 2) no time to engage in physical activity, 3) there were no appropriate places and/
or environments for physical activity, 4) I feel healthy, I do not need physical activity, 5) do
not want to engage in physical activity, 6) feeling ill, unable to participate in physical activity,
and 7) other reasons.
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The covariates included in the analysis were gender, age, employment status, education,
marital status, household registration, body mass index (BMI), diagnosis of hypertension,
diagnosis of diabetes, and smoking status. Gender was a binary variable consisted of male and
female. Age was a continuous variable between 18 to 59 years old. Employment status was a
binary variable of being employed or unemployed. Education was a categorical variable
including professional college and university, high school, middle school, and primary school
or no formal education. Marital status was a binary variable of either being married or single.
Household registration or Hukou were based on participants self-reporting their registration
of either Shenzhen Hukou or non-Shenzhen Hukou. BMI is a continuous variable between
15.02 to 36.11 kg/cm?, which was calculated based on the participants” height and weight by
the survey. Hip-to-waist was calculated based on the hip and waist of the participants by the
survey. Diagnosis of hypertension, diagnosis of diabetes, and smoking status were all binary
variables with yes and no. These covariates were selected due to their relationship with physical
activity engagement.

Data analyses

Descriptive analysis was conducted for the independent variables, dependent variables, and
the covariates. To determine the physical activity engagement between urban villagers and
non-urban villagers, unadjusted and multiple multivariate logistic regression were conducted
for the dependent variable of engagement in recreational physical activity, frequency of recrea-
tional physical activity per week, hours spend in sedentary behaviors per day, and reasons for
not engaging in physical activity. All analyses were conducted using STATA version 16 (Stata-
Corp LLC., College Station, TX, USA). The alpha levels were set at .05. The study protocol was
approved by the Oregon State University (IRB: IRB-2020-0509).

Results

Across the sample, 29.05% (n = 350) of the participants were urban villagers and 70.95%

(n = 855) were non-urban villagers. Pearson’s chi square test found significant different
between education levels, marital status, and household registration status between the urban
villagers and non-urban villagers. There were more non-urban villagers with completed mid-
dle school, high school, and professional school, college, and university (x> = 99.46, p < 0.001).
There were more non-urban villagers who were either married or partnered than urban villag-
ers (x* = 3.77, p = 0.05). Regrading to household registration or hukou, there were higher pro-
portion of non-urban villagers with Shenzhen hukou and higher proportion of urban villagers
with non-Shenzhen hukou (x* = 180.60, p < 0.001). Also, there were significant different in
age found between the two groups with non-urban villagers had a higher average age. Non-sig-
nificant differences were found between urban villagers and non-urban villagers among other
covariates (e.g., gender, employment, diagnosis of hypertension, diagnosis of diabetes, smok-
ing status, BMI, and hip-to-waist ratio).

Engagement in recreational physical activity

From the total sample size (n = 1205), 63.73% (n = 768) of participants reported not engage in
any recreational physical activity while 36.27% (n = 474) reported engaged in recreational
physical activity. A significant difference in proportion of engaging in recreational physical
activity were found between urban and non-urban villagers (x* = 60.79, p < 0.001) with higher
proportion of urban villagers (53.14%) reported engaging in recreational physical activity than
non-urban villagers (29.36%) as shown in Table 1. The unadjusted logistic regression found
that urban villagers were 2.73 (95% CI [2.11, 3.53], p < 0.001) times the odds of non-urban
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Table 1. Characteristics of urban villagers and non-urban villagers engaging in recreation physical activity.

Urban Villagers Non-Urban Villagers Total
n | Mean/Proportion | n | Mean/Proportion n Mean/Proportion | x>/t P
Engagement in recreational physical activity, %
Yes 186 53.14 251 29.36 437 36.27 60.79 <0.001*
No 164 46.86 604 70.64 768 63.73
Frequency of recreational physical activity per week, %
> 6 times 35 21.34 154 25.45 189 21.75 1.19 0.76
3-5 times 57 34.76 201 33.22 358 41.20
1-2 times 62 37.80 216 35.70 278 31.99
< 1time 10 6.10 34 5.62 44 5.06
Average hours spend in sedentary behaviors per day, %
> 12 hours 15 4.29 43 5.03 58 4.81 5.65 0.23
9-12 hours 46 13.14 113 13.22 159 13.20
5-8 hours 99 28.29 221 25.85 320 26.56
2-4 hours 86 24.57 261 30.53 347 28.80
< 2 hours 104 29.71 217 25.38 321 26.64
Gender, %
Female 183 52.29 474 55.44 657 54.52 1.00 0.32
Male 167 47.71 381 44.56 548 45.48
Age, years 350 37.75 855 39.24 1205 38.8 2.21 0.03*
Employment status, %
Yes 302 86.29 701 81.99 1003 83.24 3.29 0.07
No 48 13.71 154 18.01 202 16.76
Education levels, %
College & university 46 13.14 342 40.00 148 12.28 99.46 | <0.001*
High school 108 30.86 236 27.60 325 26.97
Middle school 122 34.86 203 23.74 344 28.55
Primary school & none 74 21.14 74 8.65 388 32.20
Marital Status
Married/partnered 253 72.29 663 77.54 916 76.02 3.77 0.05
Single 97 27.71 192 22.46 286 23.98
Household registration (hukou), %
Shenzhen hukou 29 8.29 424 49.59 453 37.59 180.60 | 0 < .001*
Non-Shenzhen hukou 321 91.71 431 50.41 752 62.41
Body Mass Index, kg/m2 350 22.99 855 22.83 1205 22.87 -0.70 0.48
Hip-to-waist ratio, % 350 89 855 89 1205 89 0.41 0.68
Hypertension, %
Yes 19 5.43 60 7.02 79 6.56 1.02 0.31
No 331 94.57 795 92.98 1126 93.44
Diabetes, %
Yes 8 2.29 15 1.75 23 191 0.37 0.54
No 342 97.71 840 98.25 1182 98.09
Smoking status, %
Yes 94 26.86 190 22.22 284 81.66 2.96 0.09
No 256 73.14 665 77.78 921 18.34

Note. n, sample size; y°, chi-square statistic comparing between Urban Villagers and non-Urban Villagers for categorical variables; t, t-statistic comparing between

Urban Villagers and non-Urban Villagers for continuous variables, p, p-value associated with the statistic comparison test;

*, p <0.05.

https://doi.org/10.1371/journal.pone.0258085.t001
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villagers in engaging in recreational physical activity as shown in Table 2. The results of the
multivariate logistic regression found that Urban Villagers were 1.90 (95% CI [1.40, 2.57],

p < 0.001) times the odds of non-urban villagers in engaging in recreational physical activity
after controlling for covariates. The analysis also found the education levels, household regis-
tration, and BMI are significant factors contributing to the results of the odds ratios between
urban villagers and non-urban villagers in engaging in recreational physical activity.

Frequency of recreational physical activity per week

21.34% of urban villagers reported engaging in recreational physical activity more than six times
per week, in compared to 25.45% of non-urban villagers reported the same frequency. 34.76% of
urban villagers and 33.72% of non- urban villagers reported engaging in recreational physical
activity 3 to 5 time per week, 37.80% of urban villagers and 35.70% of non- urban villagers
reported engaging recreational physical activity 1 to 2 times per week. And 6.10% of urban vil-
lagers and 5.62% of non-urban villagers reported engaged in lesser than recreational physical
activity per week. No significant different was found between the two groups regarding the fre-
quency of engaging recreational in physical activity per week (3* = 1.19, p = 0.76). The odds
ratio of the unadjusted logistic regression for each level of the frequency of engaging in recrea-
tional physical activity per week with references of less than 1 time per week were 0.98 (95% CI
[0.46, 2.09], p = 0.95) for 1 to 2 time per week, 0.96 (95% CI [0.45, 2.07], p = 0.93) for 3to 5
times per week, and 0.77 (95% CI [0.35, 1.71], p = 0.95) for more than six times per week for
urban villagers in engaging in recreational physical activity compared to non-urban villagers.
The results of the multivariate logistic regress found that urban villagers status is not a significant
factor in estimating the odds ratio of frequency in engaging recreational physical activity per
week with the reference groups of lesser than 1 time per week as shown in Tables 3 and 4.

Average hours spend in sedentary behaviors per day

4.29% of urban villagers and 5.03% non-urban villagers reported spending more than 12 hours
per day in sedentary, which made up the smallest proportion of the participants in their
respective group. 13.14% of urban villagers and 13.22% of non-urban villagers reported

Table 2. Odd ratios of urban villagers and non-urban villagers in engaging in recreational physical activity.

Engagement in recreational physical activity

Unadjusted Model” Adjusted Model®
OR 95% CI OR 95% CI
Urban villagers 2.73* 2.11,3.53 1.90* 1.40, 2.57
Non-urban villagers 1 (ref.) 1 (ref.)

Abbreviations: OR, odds ratio; CI, confidence interval.

“Boldfaced numerals indicate p-value <0.05.

°0dd ratio from logistic regression model were computed for the outcome variable of engagement in recreational
physical activity (yes/no) with the exposure variable of living situation (urban village/non-urban village).

“0dd ratio from multivariable logistic regression model were computed for the outcome variable of engagement in
recreational physical activity (yes/no) with the exposure variable of living situation (urban village/non-urban village)
adjusted for gender (male/female), age (continuous), employment status (yes/no), education levels (college &
university, high school, middle school, primary school & none), marital status (married & partnered/single),
household registration (hukou) (Shenzhen/non-Shenzhen), BMI (continuous), hip-to-waist ratio (continuous),
hypertension (yes/no), diabetes (yes/no), and smoking status (yes/no).

4 Detail adjusted model outcome were showed in S1 Table.

https://doi.org/10.1371/journal.pone.0258085.t002
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Table 3. Odd ratios of frequency of engaging in recreational physical activity per week between urban villagers and non-urban villagers.

Unadjusted odd ratios” Adjusted odd ratios®
1-2 times vs. < 1 time | 3-5 times vs. < 1 time | > 6 times vs. < 1 time | 1-2 timesvs. <1 3-5times vs. < 1 > 6 times vs. < 1
(ref.) (ref.) (ref.) time (ref.) time (ref.) time (ref.)
OR 95% CI OR 95% CI OR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI
Urban villagers 0.98 0.46, 2.09 0.96 0.45, 2.07 0.77 0.35,1.71 1.07 44, 2.64 0.98 39,243 0.83 32,2.15
Non-urban villagers 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Abbreviations: OR, odds ratio; CI, confidence interval.

“Boldfaced numerals indicate p-value <0.05.

°0dd ratio from logistic regression model were computed for the outcome variable of engagement in recreational physical activity (yes/no) with the exposure variable of
living situation (urban village/non-urban village).

“Odd ratio from multivariable logistic regression model were computed for the outcome variable of engagement in recreational physical activity (yes/no) with the
exposure variable of living situation (urban village/non-urban village) adjusted for gender (male/female), age (continuous), employment status (yes/no), education levels
(college & university, high school, middle school, primary school & none), marital status (married & partnered/single), household registration (hukou) (Shenzhen/non-
Shenzhen), BMI (continuous), hip-to-waist ratio (continuous), hypertension (yes/no), diabetes (yes/no), and smoking status (yes/no).

4 Detail adjusted model outcome were showed in S2 Table.

https://doi.org/10.1371/journal.pone.0258085.t003

spending 8 to 12 hours per day in sedentary behaviors. 28.29% of urban villagers and 25.85%
of non-urban villagers reported spending 4 to 8 hours per day on sedentary behaviors, while
24.57% and 30.53% of urban villagers and non-urban villagers spend 2 to 4 hours per day on
sedentary behaviors. For lowest amount of time spend in sedentary behaviors, 29.71% of
urban villagers and 25.36% of non-urban villagers reported spending lesser than 2 hours on it.
Non-significant different was found between the two groups regarded to the self-reported
hours spend in sedentary hours (3* = 5.65, p = 0.23). From the unadjusted logistic regression
with the reference group of spending less than 2 hours per day in sedentary behaviors and
urban villagers, the odd ratios were 0.69 (95% CI [0.49, 0.96], p = 0.03) for 2 to 4 hours, 0.93
(95% CI [0.67, 1.30], p = .69) for 4 to 8 hours, and 0.85 (95% CI [0.56, 1.29], p = 0.44) for 8 to
12 hours. The results of the multivariate logistic regression found that urban villagers status is
not a significant factor in estimating the hours spend in sedentary behaviors per day with the
reference groups of lesser than 2 hours per day as shown in Table 4. However, across all levels

Table 4. Odd ratios of average hours spend in sedentary behaviors per day between urban villagers and non-urban villagers.
2-4 hours vs. < | 5-8 hours vs. < | 9-12 hours vs. < | >12 hours vs. < | 2-4 hours vs. < | 5-8 hours vs. < |9-12 hours vs. < | >12 hours vs.
2 hours 2 hours 2 hours 2 hours 2 hours 2 hours 2 hours < 2 hours
OR |95%CI| OR | 95%CI| OR | 95%CI| OR |95%CI| OR |95%CI| OR |95%CI| OR |95%CI| OR |95% CI
Urban villagers | 0.69* | .49,.96 | 0.93 |.67,1.30| 0.85 |.56,1.29 | 0.73 |.39,1.37| 0.85 |.58,1.25| 1.18 |.79,1.75| 143 |.86,2.38| 0.06 | 0,2.07

Non-urban 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)
villagers

Abbreviations: OR, odds ratio; CI, confidence interval.

*Boldfaced numerals indicate p-value <0.05.

®Qdd ratio from logistic regression model were computed for the outcome variable of engagement in recreational physical activity (yes/no) with the exposure variable of
living situation (urban village/non-urban village).

“Odd ratio from multivariable logistic regression model were computed for the outcome variable of engagement in recreational physical activity (yes/no) with the
exposure variable of living situation (urban village/non-urban village) adjusted for gender (male/female), age (continuous), employment status (yes/no), education levels
(college & university, high school, middle school, primary school & none), marital status (married & partnered/single), household registration (hukou) (Shenzhen/non-
Shenzhen), BMI (continuous), hip-to-waist ratio (continuous), hypertension (yes/no), diabetes (yes/no), and smoking status (yes/no).

4 Detail adjusted model outcome were showed in $3 Table.

https://doi.org/10.1371/journal.pone.0258085.1004
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Fig 2. Reasons for not engaging in physical activity among urban villagers and non-urban villagers who engage in physical activity.

https://doi.org/10.1371/journal.pone.0258085.9002

of hours spend in sedentary behaviors, completing professional school, college, and university
had a higher odd of spending more time in sedentary behaviors.

Reasons for not engagement in recreational physical activity

Among participants who engage in recreational physical activity, many indicated that no time
to exercise as the main reason why they did not engage in physical activity (n = 273) as shown
in Fig 2. The second top reasons participants selected as the reasons for not engaging in recrea-
tion physical activity was no need to exercise due to labor intensive occupation (n = 91), follow
by unwilling to exercise and no place to exercise (n = 69). Some participants also respond that
they did not engage in recreation physical activity due to feeling healthy (n = 14) and no need
to exercise and unable to engage in recreational physical activity due to illness (n = 5).

When stratified by urban village status, lack of time is the most cited reason for not engag-
ing in physical activity for both urban villagers (n = 107) and non-urban villagers (n = 166).
There were more urban villagers (n = 58) compared to non-urban villagers expressed that they
do not need to engage in physical activity due to occupations being labor intensive. There were
more non-urban villagers (n = 51) expressed that they were unwilling to engage in physical
activity than urban villagers (n = 18). Also, higher number of non-urban villagers (n = 28)
reported not having appropriate places and/or environments for physical activity compared to
urban villagers (n = 19).

Discussion

The purpose of this secondary data analysis is to determine and compare the prevalence of
physical activity engagement among the special population of Chinese urban villagers and
non-urban villagers. Both the unadjusted and adjusted logistic regression identified that urban
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villagers are more likely to engage in recreational physical activity than their counterpart of
non-urban villagers. No significant relationship was found between the frequency of engage-
ment in recreational physical activity and urban village status. The multinomial logistic regres-
sion also found no significant relationship between hours spend in sedentary behaviors and
urban village status. Descriptive analysis shown that both urban villagers and non-urban vil-
lagers shared reasons for not engaging in recreational physical activity, such as lack of time to
exercise. However, more urban villagers indicated that their labor-intensive occupations are
sufficient enough for physical activity. While more non- urban villagers indicated that they are
more unwilling to exercise and there are no appropriate places and/or environments for recre-
ational physical activity.

While both urban villagers and non-urban villagers live in urban and well-developed area,
the levels of engagement in recreational physical activity were different between the two
groups. The results demonstrated that even within the same city, engagement in recreational
physical activity could be different by social characteristics. Urban villagers, like non-urban vil-
lagers, have access to different public physical activity facilities within the urban area. Physical
activity facilities such as parks, sidewalks, and outside of the urban villages are facilities that
urban villagers have access to. This is supported by the results that less urban villagers indi-
cated that there are a lack of appropriate places and/or environments for recreational physical
activity in compared to non-urban villagers. The ability of utilizing free public physical activity
facilities increase the opportunities for urban villagers to engage in recreational physical activ-
ity. Having these opportunities allow for urban villagers to obtain a healthier lifestyle of regu-
larly engagement in recreational of physical activity. While it has been found that lower-
income neighborhoods, such as urban villages, have less commercial physical activity-related
facilities [27]. The results of this study was different from the study conducted by Ortiz-Her-
nandez and Ramos-Ibanez [28], where they found that Mexican adults living in urban locali-
ties and cities with low socio-economic status had a lower probability of engaging in physical
activity. However, it is difficult to compare results across different countries as culture and
environments are widely different between the countries. Therefore, it is not appropriate to
compare the results between the studies. Studies conducted in the US [29] and in the Europe
[30] found similar results of adults living in rural areas less likely to engage in physical activity
and other psychosocial factors could influence physical activity behaviors. These highlight that
there is a need of global effort to promote physical activity in various countries. Further, due to
the unique situation of urban village in China, where the housing is surrounded by well-devel-
oped buildings and infrastructures, urban villagers have easy access to these different
infrastructures.

Income status could potentially be one of the factors explaining the different proportion of
urban villagers and non-urban villagers in engagement of recreational physical activity. Indi-
viduals living in urban village are more likely to be individuals with lower economic status.
Many of these individuals chose to reside in urban village due to the cheap accommodation
[31, 32]. Further, many of these individuals might held lower wages and labor-intensive occu-
pations. As evidence by the results of reasons for not engaging recreational physical activity,
more urban villagers reported that their occupations are labor intensive enough that either
they are too tired to engage in additional physical activity or they felt that they do not need to
engage in additional physical activity. This aligned with previous study finding that more rural
adults in China engage in work-related physical activity than urban adults [9]. In comparison
to urban villagers, fewer participants in the non-urban village group reporting their occupa-
tions are too physically demanding that they felt that engagement in recreational physical
activity is not necessary. Non-urban villagers are more likely to held office-related occupations,
therefore, it limits their ability to engage in physical activity. Past studies had demonstrated
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that officer workers are more likely to engage in less physical activity and more sedentary
behaviors [33]. Further, non-urban villagers might be more likely to have better technology
access than urban villagers. Technology such as television and media are found to be associated
with lower physical activity levels and high sedentary behavior [34, 35]. This might relate to
the higher number of non-Urban Villagers reporting unwilling to engage in recreational physi-
cal activity. It is also surprising to find that there are higher numbers of non-urban villagers
indicating that the reason for not engaging in recreational physical activity was lack of appro-
priate places and/or environments. Being consistent with previous research by Munter et al.

[9] where Chinese urban adults are less likely to engage in physical activity than Chinese adults
with lower economic status living in rural area.

Based on the results of this study, more tailed intervention is needed for Chinese adults not
living in urban villages. Even though urban villagers are more likely to be in poor health due to
poor housing situation [36, 37], they are more likely to engage in recreational physical activity
than non-urban villagers. While the two groups have large number of participants reporting
lack of time to engage in recreational physical activity, different interventions should be devel-
oped for the two groups. Due to differences in living situations, economic status, and occupa-
tions, different reactions and responses to interventions might be different between urban
villagers and non-urban villagers. When designing physical activity interventions, there is a
need to consider demographic characteristics and socioeconomic factors. For urban villagers,
tailed interventions are needed to target group of individuals that believe that physical activity
performed during their job are sufficient enough for health. Multiple studies had demon-
strated that leisure time physical activity and recreational physical activity are associated with
better health quality of life [38-40]. Occupational-related physical activity is not considered to
be recreation or leisure physical activity. Therefore, specific interventions are needed targeting
urban villagers. Developing interventions in targeting these reasons and solving these barriers
for non-urban villagers will be important step for increase the proportion of non-urban villag-
ers in engaging in recreational physical activity. For example, Gu et al. [41] found change in
physical activity among office workers after the implementation of a worksite intervention
programs at 17 worksites in the urban city of Shanghai with pedometers for 100 days. The goal
of using and developing physical activity interventions are to promote recreational physical
activity levels among both urban villagers and non-urban villagers.

Further research and studies are warrants in determine the physical activity levels
among urban villagers and non-urban villagers. Study had done in the past to examine the
physical activity levels of Chines adults [9, 13, 42], but there is a lack of empirical evidence
on the physical activity levels of urban villagers. Using additional techniques, such as
accelerometers, to collected more detailed data could increase our understanding of physi-
cal activity levels of urban villagers. More detailed data such as minutes spend in each
intensity of physical activity or number of steps taken each day can better represent the
physical activity levels of urban villagers. It has been proposed that an intersectionality
approach should be taken when measuring and discussing physical activity levels [43-45].
The interacting factors could provide more detail information on the physical activity of
special population such as urban villagers. Often, urban villagers might be considered as
individuals living in urban area. However, due to the unique situation of urban village,
they are considered a special population living in the urban area. This study demonstrated
that there is a need to examine the physical activity levels of special populations living in
China. As shown in this study, the proportion of urban villagers and non-urban villagers
engaging in recreational physical activity is different, so more research is needed. This
data could further facilitate the development of physical activity intervention targeting
urban villagers and non-urban villagers. Future researches should also focus on urban
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villagers and non-urban villagers in meeting physical activity guidelines by the World
Health Organization [21]. The current physical activity guidelines for adults over the ages
of 18 years old is at least 150 minutes of moderate-to-vigorous physical activity or 75 min-
utes of vigorous physical activity per week. Examining the prevalence of urban villagers
and non-urban villagers in meeting these physical activity guidelines could increase our
understanding of the physical activity behaviors and dose-response relationship between
physical activity and health among these populations. It is important to note that there is a
lack of national and regional physical activity guidelines in China [46]. Developing these
physical activity guidelines could be beneficial for Chinese citizen as there is a guideline
for them to follow.

One interesting find of the analysis was that education might have an influence on physical
activity-related outcomes among urban villagers and non-urban villagers. Based on the
adjusted logistic regression model, in compare to no formal education and only completing
primary education, other education levels (i.e., middle school, high school, professional college
and university) are less likely to engage in physical activity. The analysis also found that higher
education is associated with longer time spent in sedentary behaviors. The results align with
previous study examining the decline of physical activity levels among Chinese adults [14].
The study found that the greater availability of higher educational institutions is strongly asso-
ciated with the declines of physical activities based on data from the 1991-2006 China Health
and Nutrition Surveys [47]. Individuals with higher education are more likely to have office-
related positions. Officer workers are more likely to spend more time in sedentary behaviors
[48]. In addition, it was found that Chinese adults who completed high school education are
less likely to engage in occupational-related physical activity [9]. These results suggested that
physical activity interventions are needed for individuals with higher education. To ensure
that physical activity become a lifelong habit among Chinese adults, there is need to develop
physical activity intervention targeting adults at various educational levels. For example,
requiring physical education or physical activity classes for students in middle schools, high
schools, and colleges and universities. Requirement of physical education in early childhood is
positively associated with physical activity levels in adulthood [49]. Individuals who had taken
a physical activity course while in colleges and universities report higher physical activity levels
in adulthood compared to those that did not take a physical activity course [50]. Continuation
promotion of physical activity through various different educational institutions could poten-
tially increase physical activity levels of adults.

Limitation

To the authors’ knowledge, this is the first of the few studies that examined the physical activity
levels of urban villagers in China. The strength of this study is including the special population
of urban villagers. However, this study is not without its limitation. The data used in the analy-
sis are based on self-reported data. There could be potential recall and social bias. These biases
could lead to misclassification of data and results [51]. In addition to biases, there could be low
generalizability of the results. Due to the data only included participants living in the Luohu,
Shenzhen, China, the results might be only generalized to this particular populations living in
Shenzhen. However, it is assumed that urban villagers across China shared the similar charac-
teristics of lower economic status, migrant workers, labor intensive worker, poor living situa-
tion, and lack of infrastructures. It is important to note that the survey did not utilized the
International Physical Activity Questionary (IPAQ) in the surveillance system. This could lead
to misunderstanding of questions by the participants. To limit misunderstanding, all data col-
lected were in Chinese via face-to-face interview by trained personals.
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Conclusion

Opverall, the proportion of urban villagers and non-urban villagers in engaging in recreational
physical activity are different with urban villagers more likely to engage in recreational physical
activity. While participants from both groups expressed that lack of time as a barrier in engag-
ing in recreational physical activity, non-urban villagers are more likely to reported that they
are unwilling to participate in recreational physical activity and lack appropriate place and/
environment for recreational physical activity. Urban villagers are more likely to reported that
they do not engage in recreational physical activity due to work-related physical activity. Physi-
cal activity interventions are needed to target these various barriers in preventing urban villag-
ers and non-urban villagers in participating from recreational physical activity. Further
research is warranted in order to better understanding the physical activity levels of the special
population of urban villagers living in China.
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