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Abstract: Shenzhen is a Chinese city with a very fast-paced work and life environment. 

Because people there are often under high pressure, fitness and sports have great 

benefits for their health. In order to study the correlation between inhabitants’ 

fitness and sports activities and the community environment, a questionnaire is 

designed based upon a review of the literature on fitness behavior and the 

community environment, and then 595 inhabitants of Shenzhen are surveyed in 

2016. The survey involved the demographic information of the subjects, their 

fitness and sports activities, and the satisfaction of spaces for sports in urban 

communities. Through analysis of the questionnaire data by cross tabulation, 

patterns of how and where people like to do exercise have been found. Jogging 

and walking are the most popular individual activities, where the preferred 

places are neighborhood gardens, urban squares and parks. The most popular 

team sports are badminton, table tennis and tennis, where the preferred places 

are professional fitness clubs, urban squares or parks. Gender differences 

significantly determine the choice of sport. Males tend to cycle or run 

individually, and to play ball games as a team. Females prefer to do yoga or 

eight section brocade individually, and square dance as a team. The factors 

influencing the satisfaction of places for exercise are ordered as follows: 

accessibility, fresh air and a clean environment, and low cost. The main requests 

from locals for the improvement of the recreation environment are the supply of 

more kinds of sports facilities and fields and better maintenance and 

management of sports facilities. Some urban design strategies for enhancing the 

community’s sports environment are recommended. 

1 INTRODUCTION  

Rapid economic development is placing a lot of pressure on people in 

Chinese urban areas. In June 2013, Ciming Health Checkup Management 

Group Company Limited (2013) released a white paper on the health of 

Chinese urban inhabitants in Beijing with The Association of Chinese 

Physicians, Chinese Hospital Association and the Beijing Institute of Health 

Assurance. The report revealed that 35-65 year olds suffer the most from 

chronic disease in China. Some unhealthy phenomena, such as obesity, 
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dyslipidemia and fatty livers, and high blood pressure not only show a 

significant upward trend in this age group, but also similar issues in younger 

people. The survey highlighted that the prevalence of diabetes in first-tier 

cities in China was significantly higher than in second-tier cities. There is 

again significantly higher rates of these problems in second-tier cities than in 

third-tier cities. The survey also revealed that the number of inhabitants with 

osteoporosis and dental disease significantly increased between 2010 and 

2012.  Medical experts point out that the causes of urban inhabitants’ chronic 

diseases are mainly related to urban environmental pollution, high work 

pressure and bad lifestyles. These health problems are more common and 

serious in Shenzhen, being a fast-paced metropolis. In 2014, according to a 

range of government statistics, high cholesterol in Shenzhen (18%) was much 

higher than the national average (5.6%) (Zheng, 2017), and the prevalence of 

gout in Shenzhen was 0.42%, which was the three times more than the national 

average (Zhao & Huang, 2016). 

On March 16, 2016, the 12th National People's Congress (NPC) voted to 

approve a resolution on health issues in the 13th five-year plan for economic 

and social development. In the Chapter 60, "in order to promote the 

construction of [a] healthy China", the outline clearly proposes the 

implementation of the national fitness strategy. The government will develop 

sports, strengthen public sports fields and facilities, and open public sports 

facilities with little or no entry fees. In the action plan, it pointed out that the 

urban community would promote its 15 minute fitness circle, and public sports 

services should be fully provided to all inhabitants. The World Health 

Organization (WHO) issued proposals for achieving global health through 

sports which identified that for people over the age of 18 who do half an hour 

of moderately intense exercise more than twice per week, the possibility of 

suffering from cancer and other non-infective diseases will be significantly 

reduced. Children (5 to 17 years-old) can reduce the risk of certain diseases in 

the future if they undertake more than one hour per week of medium- or high-

intensity exercise (Sina Health Blog, 2011).  

There are several studies on the correlation between fitness activities and 

the spatial environment in China. Ma et al. (2008) studied factors related to 

Xi'an inhabitants' physical fitness by conducting a questionnaire survey on the 

inhabitants of six communities in the city. The results showed that the choices 

for fitness venues in Xi'an were relatively wide. The number of people who 

chose public health facilities (such as fitness squares) was up to 25.9% and 

those who chose a public open space accounted for 34.1%. The number of 

people choosing sidewalks was the least at 10.3%. It showed that the closest 

and most convenient fitness places were still preferable. Li (2013) discussed 

the correlation between sports behavior and the urban environment through 

case studies and data analysis. At the same time, she further compared the 

correlation between economic indicators and local sports facilities across 

different regions. Her results demonstrated that the level of economic 

development affected the development of the sports industry and expenditure 

for the construction of sports venues, and facilities in the exercise areas were 

lacking. Wei, Xia, and Wang (2014) studied the outdoor fitness areas of 

Chinese cities and gave a preliminary discussion on optimizing the fitness 

environment and improving health benefits by focusing on plant 

configuration. Weng et al. (2010) established a research model of the effect of 

the urban built environment on the health of inhabitants through the analysis 

of the impact of the urban built environment on the inhabitants' physical 

activity; his results illustrated that the urban built environment could cause a 
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lack of physical activity and, in turn, a lack of physical activity would affect 

the inhabitants’ health. The urban built environment was the main factor 

affecting physical activity due to multiple factors, such as the street grid 

layout, landscape architecture, fitness facilities and land use planning and 

environmental safety. There were three kinds of models, concept models, 

comprehensive models and data models, which could be used to study the 

influence of the urban built environment on physical activity and health. Liu, 

Liu, and Peng (2014) explained that by altering the city street design and 

municipal construction, countries in the European Union have changed the 

primary modes of travel for urban inhabitants; EU designs have reduced the 

use of motor vehicles and have taken other measures to increase opportunities 

for walking and cycling. This change has improved levels of physical activity 

by inhabitants. Research by Jiang et al. (2015) suggests that elaborate design 

of the urban green landscape could keep people healthy through different 

channels, including promoting physical activity, reducing mental issues and 

recovering from fatigue. Previous studies have shown that the green landscape 

can also supply ecological products and services, promoting social capital as 

well. Tsai, Chen, and Ning (2016) assesses the walking space and the living 

path of elders by out-door activity type, walking range time and walking 

environment to understand the activity conditions and types of elders in 

Taipei. 

 Besides Chinese research in this field, (Stevinson, Wiltshire, & Hickson, 

2015), through an interview survey of jogging groups of green roads in the 

UK, found that the participation rate of jogging was related to the pursuit of 

health and vitality, green road accessibility, community social cohesion, and 

outdoor natural setting, among other factors. Through the study on sports and 

fitness behavior of 1,803 inhabitants of Perth, Australia, Giles-Corti and 

Donovan (2002) found that locals’ sports activities were affected by the social 

and physical environment, accessibility of sports facilities, and the social 

environment, while a good landscape promoted walking; inhabitants in Perth 

often used informal community facilities, such as streets, public open spaces, 

and beaches. Humpel, Owen, and Leslie (2002) studied 19 published papers 

on environmental factors affecting adults involved in sports activities; the 

conclusion was that accessibility, opportunities, and the aesthetic 

characteristics of the environment had significant impacts on their activities, 

and they proposed developing an environmental and ecological model to 

explain further. Jiao et al. (2015) aim to investigate the strengths and 

weaknesses of predictive models of outdoor recreation travel in UK.  

Recent literature has revealed that fitness and sports correlate with many 

social, economic and physical environmental factors, however, some issues 

are rarely explored, such as how inhabitants do fitness activities. For example, 

there is little focus on companionship in these activities, regarding the choice 

to exercise individually or in teams, places for particular sports activities, or 

gender differences. This paper aims to fill this gap. Inspired from the above 

research, a study model can be made (Figure 1) from an environmental 

psychological perspective; this will be the theoretical model for this study on 

the correlation between urban inhabitants’ community spaces and their fitness 

and sports. 
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Figure 1. The model of the relation between the built environment and fitness and sports 

2 DESIGN OF THE QUESTIONNAIRE  

The questionnaire (Figure 2) is designed based on the environment and 

behavior model (Figure 1). The thirteen questions are mainly concerned with 

personal information, health status, exercise habits and modes, the choice of 

sports venues and satisfaction.  

In November 2016, the students in Shenzhen University were invited to 

undertake a questionnaire survey on the fitness places in urban communities 

in Shenzhen. The respondents were all inhabitants of Shenzhen. The 

questionnaire was conducted via random sampling. The sampled sites were 15 

communities, each over ten years old, in the urban area of Shenzhen. The 

research targeted respondents mainly near sports places, and they were 

interviewed at community centers. 

There were 595 respondents and 525 samples were valid. The respondents 

consisted of 55.2% men and 44.8% women. The largest group was 19-30 years 

old, at 42.3%; the group of 30-50 year olds followed with 23.4%; the 

percentage of 50-60 year olds was 18.1%; while the group aged between 7-18 

years made up 10.5%; , and the percentage of over 60 year olds was 5.7%. By 

the end of 2015, according to the statistics of the national population census 

of Shenzhen, the total residential population of Shenzhen City was 11,378,900. 

The average age of the city's resident population was 32.53 years old. The 

male population was 6,100,100 residents, accounting for 53.61%, and the 

female population was 5,278,800, accounting for 46.39%. The respondents 

were from many different educational backgrounds: 49.7% with university 

degrees, 9% with higher education, 23% with a high school education, and 

17.5% with a junior high school certificate or below. The subjects closely 

reflected the population characteristics of Shenzhen. The questionnaire data 

were analyzed with IBM’s SPSS statistics software.  

  

Personal data  
Socioeconomic data 

Exercising habits 

Sports activities  

Neighborhood space 
Urban open space 
Sports facilities 
 

Sports facilities 

Physical environmental factors 
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Figure 2. The Framework of the Questionnaire Design 

3 DATA ANALYSIS  

3.1 The exercise habits of the respondents  

3.1.1 Proportion of people with sports habits 

Among the respondents, 85.5% were in the habit of regular exercise. Males 

accounted for 48.4% and the females 36.6% of this. The group with no regular 

exercise accounted for about 14.5%, with males at 6.9% and females 

composing 7.6% of this number. This shows that the majority of respondents 

in this survey make exercise a habit, and that men prefer sports more than 

women. 

3.1.2 Sports habits and educational background  

Data analysis indicates that 87.7% of those with tertiary education play 

sports and that 87.2% of those with graduate degrees or higher play sports. 

There is minimal difference between the two groups. 80% of those with senior 

high school education play sports, and of the remainder, with junior high 

school or lower education, 78.3% play sports. The group of people with 

tertiary education is significantly higher represented than other groups. 

2. Health  
Health status 
Exercise habits 
Frequency of exercise 

4. Sports places Corresponding to particular   
sports  

1. Personal data Gender, age 
Educational background 
Length of employment 

3. Sports activities Kinds of individual sports 
Kinds of team sports  

5. Need of privacy Corresponding to particular   
sports  

6. Satisfaction Total satisfaction  
Correlation factors 
Suggestions for 

improvement  
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3.1.3  Exercise frequency and working time of the sports group  

According to cross analysis of exercise frequency and working time of the 

groups (Table 1), those who exercise 2-3 times a week accounted for 44.2% 

of the total population, and those who exercise daily made up 30% of the total 

population. The highest exercise frequency of a regular commuting group was 

2-3 times per week, while those who were paid for their time while exercising 

tended to exercise every day, constituting 56% of this group. In the group who 

do periodic shift work, there are 12 who exercise 2-3 times per week - just half 

of the total, 24. This shows that an exercise frequency of 2-3 times a week is 

the most common for regular commuters and periodic shift workers. 

Table 1. Exercise frequency * Working hours Cross Tabulation 

 

Working hours 

Total  

Arrange time 

freely 

 

Regular   

commute 

Periodic shift 

work  

 

Exercise 

frequency 

Every day count  75 52 7 134 

% of 

exercise 

frequency 

56.0% 38.8% 5.2% 100.0% 

% of the 

total  

16.8% 11.7% 1.6% 30.0% 

2`3times per week count  72 113 12 197 

% of 

exercise 

frequency 

36.5% 57.4% 6.1% 100.0% 

% of the 

total  

16.1% 25.3% 2.7% 44.2% 

Once a week  

 

count  30 55 3 88 

% of 

exercise 

frequency 

34.1% 62.5% 3.4% 100.0% 

% of the 

total  

6.7% 12.3% .7% 19.7% 

Two weeks or longer 

count  

% of exercise frequency 

% of the total  

9 16 2 27 

33.3% 59.3% 7.4% 100.0% 

2.0% 3.6% .4% 6.1% 

Total  count  186 236 24 446 

% of 

exercise 

frequency 

41.7% 52.9% 5.4% 100.0% 

% of the 

total  

41.7% 52.9% 5.4% 100.0% 
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3.1.4 The choice of individual sports mode of sports group  

The most popular individual exercises were running and walking, which 

made up 49% of the total, followed by cycling with 17.9%. Gymnastics, tai 

chi, qigong, yoga, and eight sections brocade accounted for only 10.1% of the 

individual sports population (Table 2). 

Table 2. Individual Sports  

 

 

 

 

 

 

 

 

 

 

The most frequently chosen team sports were badminton, table tennis, and 

tennis, accounting for 29.5% of the total. Secondly, football, basketball, 

volleyball and other ball games accounted for 21.5%. The percentages for 

other types of exercise, which together accounted for 18.6 percent of the total, 

were not included in the questionnaire (Table 3). 

Table 3. Team Sports  

3.1.5 Health status and exercise habits  

The data shows that 36% of the respondents who were in poor health did 

not exercise regularly. 89.6% of people who were in good health made a habit 

Types of sports Frequency Proportion (%) 

Valid Gymnastics, Tai Chi, Qigong  64 14.3 

Yoga or Eight sections brocade 45 10.1 

Cycling 80 17.9 

Running or walking  219 49.0 

Other sports 39 8.7 

Total 447 100.0 

Deficiency  78  

Total 525  

Types of sports Frequency Proportion (%) 

Valid 

Square dance 57 12.8 

Football, basketball, volleyball 

and others 
96 21.5 

Badminton, table tennis, tennis 132 29.5 

Chess, cards 44 9.8 

Hiking, running 35 7.8 

Other sports 83 18.6 

Total 447 100.0 

Deficiency  78  

Total 525  
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of regular exercise. By the Spearman Rank Correlation analysis, there was a 

correlation between health status and regular exercise (Table 4).  

Table 4. Cross Coefficient of Regular Exercise Habits and Health Status 

 
Health 

status 

Regular 

exercise habits 

Spearman rho Health status 
Cross Coefficient 1.000 .182** 

Sig. (two-tailed) . .000 

N 525 525 

**. When the confidence level (two-tailed) was 0.01, the correlation was significant. 

3.1.6 Analysis of the correlation between gender and exercise 

preference 

Table 5. Cross Coefficient of Gender and Individual Sports 

 
Gender 

Individual 

Sports 

Spearman  rho Gender Cross Coefficient 1.000 -.202** 

Sig.(two-tailed) . .000 

N 525 447 

**. When the confidence level (two-tailed) was 0.01, the correlation was significant. 

The Spearman Rank Correlation analysis showed that there was a 

correlation between gender and individual sports types (Table 5). Regarding 

individual sports options, the percentage of women who chose yoga or eight 

sections brocade exercise was up to 82.2%, while the percentage of men who 

chose cycling was up to 68.8%. There was no significant gender difference in 

other individual sports. In terms of gender and team sports, men preferred ball 

activities, such as football and basketball, and women tended to prefer square 

dancing. There were few differences between men and women for other team 

sports (Figure 3). 
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Figure 3. Team sports patterns and gender 

3.2 The preference of spaces for sports groups 

3.2.1 Individual sports and their places  

 

Figure 4. Cross tabulation of individual sports patterns and individual sports places 

As can be seen from Figure 4, the most popular exercise type was running 

or walking, and the favorite places to exercise were neighborhood gardens and 

public open spaces like urban squares or parks. Home space was the least 

popular option, revealing that inhabitants preferred to go out and exercise in 

open spaces, rather than doing fitness sports at home. 
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3.2.2 Team sports and their places 

 

Figure 5. Cross tabulation of team sports patterns & team sports places 

Figure 5 showed that the more popular forms of team sports among the 

respondents were badminton, table tennis, and tennis, followed by football, 

basketball, and volleyball. The places where inhabitants were most likely to 

go for team sports were professional fitness venues and open spaces, such as 

urban squares or parks.  

3.2.3 Privacy for individual sports 

 

Figure 6. Privacy for individual sports (0 = "No requirement" 1 = "Very low privacy" 2 = 

"Low privacy" 3 = "General privacy" 4 = "High privacy" 5 = "Very high privacy") 
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It can be seen from Figure 6 that the individual sports that required the 

highest privacy were yoga and eight-section brocade, while those requiring 

the lowest privacy were tai chi or qigong. 

3.2.4 Privacy for team sports 

 

Figure 7. Privacy for team sports (0 = "No requirement" 1 = "Very low demand" 2 = "Low 

demand" 3 = "General requirements" 4 = "High demand" 5 = "Very high demand") 

It can be seen from Figure 7 that there were no significant differences 

between the different team sports in relation to privacy. Hiking and running 

required a little more privacy than the other types, possibly owing to the fact 

that team hiking and running are engaged in on a more professional basis. 

Square dancing needed lower privacy than any other group activity. 

3.3 The satisfaction of sports places 

3.3.1 Overall satisfaction statistics 

The mean satisfaction was 0.66, which showed that respondents were 

generally satisfied. (- 2 = "very dissatisfied" - 1 = "not satisfied" 0 = "general" 

1 = "satisfied" 2 = "very satisfied"). 

From the cross tabulation between individual sports places and overall 

satisfaction, the respondents were most satisfied with places where they did 

individual activities; the rate of satisfaction (satisfied and very satisfied) was 

60.6% (42.2% and 18.4% respectively). 

3.3.2 The satisfaction of individual sports places 

Regarding the specific choice of exercise location, 11.7% chose home and 

the corresponding satisfaction rate was 63.8%. The proportion of the people 

who chose their neighborhood gardens as their exercise location was 37.8%, 

and the corresponding satisfaction rate was 63.4%. The proportion of those 
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choosing professional fitness venues was 22.0%, and the corresponding 

satisfaction rate was 55.1%. The proportion choosing public open spaces like 

urban squares or parks, accounted for 28.5%, and their satisfaction rate was 

59%. It is clear that the most satisfying places for individual exercise were 

homes and neighborhood gardens. 

3.3.3 Analysis of the satisfaction of team sports places 

Regarding the choice of location for team sports, 21.6% chose 

neighborhood gardens and the corresponding satisfaction rate was 71.9%. The 

proportion of people who chose open spaces, such as urban squares or parks 

was 35.7%, and the corresponding rate was 64.8%. The selection of 

professional fitness venues accounted for 29%, and the corresponding 

satisfaction rate was 49.6%. The other options made up 13.7%, where the 

corresponding satisfaction was 55.7%. The spaces with the highest 

satisfaction for team activities was neighborhood gardens, followed by public 

open spaces. 

3.3.4 The ranking statistics of the factors that affect satisfaction  

Table 6. Descriptive statistics of the factors that affect satisfaction 

 

Accessibility 

Good air 

quality and 

tidy 

environment Low cost 

Quality of 

facilities 

Perfect and 

friendly 

management 

Unaffected 

by the 

weather 

N Valid 426 427 422 425 421 421 

Missing 99 98 103 100 104 104 

Mean 2.49 2.81 3.51 3.52 4.17 4.45 

Median 2.00 2.00 3.00 4.00 5.00 5.00 

Mode 1 1 3 4 5 6 

Table 6 shows the factors that influence satisfaction, from strong to weak, 

ordered by the mean, from smallest to largest: 1) accessibility, 2) good air 

quality and tidy environment, 3) low cost, 4) quality of the facilities, 5) perfect 

and friendly management, 6) unaffected by the weather. 

3.4 Recommendations on the improvement of 

community sports places 

The last question of the survey was an open request for recommendations 

for the improvement of community sports places. The respondents were able 

to express their ideas to the investigators. From the 525 valid subjects, 190 

answers were received. There were a high number of similar answers, given 

here from most to least frequent: 1) increase the types and quantities of sports 

facilities (including the number and size of venues) (119); 2) strengthen the 

management of sports venues (44); 3) reduce the impact of sports venues on 

the residential environment(12); 4) lower the venue fees (10); 5) improve the 

safety of sports venues (7); 6) increase accessibility to sports venues(5). 
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4 CONCLUSION AND DISCUSSION  

Due to the random sampling of this survey and the limited samples, the 

results may not reflect sports groups in Shenzhen with a high level of 

completeness and accuracy. The analysis shows that the proportion of the 

subjects regularly exercising was quite high, accounting for 85.5%. The 

number may be higher for subjects who were interviewed near sports places, 

so this does not necessarily reflect the overall proportion of sports groups in 

Shenzhen. Compared to the recent literature, this study in Shenzhen, China, 

focuses on the link between different modes of exercise, individual and team, 

preferred locations, and the influence of gender differences. It is inclusive of 

multiple sports locations and features of sports groups.  

The most popular individual activities are jogging and walking. The most 

popular team sports activities are ball games, including small ball games (like 

badminton, table tennis, etc.) and big ball games (like football, basketball, 

etc.). Regarding the options for sports places, the main choices for individual 

activities were neighborhood gardens and public open spaces like urban 

squares or parks; as for team sports places, the main choices were public open 

spaces and professional fitness venues.  

Sport choices are related to gender. Males tend to cycle or run individually 

and play ball games in teams. Females prefer to do yoga or eight section 

brocade individually and square dance together. Yoga and eight section 

brocade require more privacy than other individual activities, and hiking and 

running as team activities need a little more privacy than other team sports, 

according to the survey; It is postulated that professional reasons like long-

term training and careful preparation may be the reason. 

The analysis of the factors influencing the satisfaction of location shows 

that accessibility, good air quality and tidy environment, and low cost ranked 

as the top three factors, which showed the importance of accessibility for 

sports venues. In the recommendations on the improvement of community 

sports places, the sports groups expected to be able to access more types and 

quantities of public sports facilities (including the number and size of venues), 

and they would like better and friendlier management of sports venues. 

According to the analysis, if the urban community fitness environment is 

going to be improved with the goal of a healthier city, the following urban 

design strategies may be put forward: 

 Firstly, focus on the layout of public open spaces in urban planning. 

Public open spaces are important places for informal sports and social 

interaction. Multifunctional spaces have great significance on the quality of 

public life, including providing places for inhabitants’ daily fitness activities, 

so a balanced distribution of urban open spaces will promote the accessibility 

of sports places.  

 Secondly, more must be done to slow the traffic network for walking and 

cycling. Non-motorized vehicle lanes are the main places for cycling and 

jogging. 

 Thirdly, the types and quantities of sports facilities should be improved; 

sports facilities in the urban open space should be designed according to the 

needs of sports groups, and should be friendly, safe and healthy. 

 Lastly, it is necessary to construct a management system that involves 

public participation, which can support the ongoing maintenance, regular post 

occupancy evaluation, and collection of public opinions and suggestions for 

improving services that increase inhabitants' satisfaction. 
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