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Investigating the subjective and objective impact of comprehensive environment factors on physical activity in a historical neighborhood：From perspective of health promotion

Appendix A Health Promotion practices and Criteria of Intensity of Physical Activity
Tab. A1 The practices of Health Promotion around the world
	Country 
	Practice

	Singapore
	The Singaporean government has set up the Health Promotion Board and put forward the Healthy Living Masterplan (Singapore Government, 2001).

	Toronto
	Toronto established the healthy city strategy group, and published the Healthy Street Design Features and Benefits (Toronto Public Health, 2014). 

	London
	London develops Healthy Streets Guidelines to promote universal and equitable access to public health and to build healthy streets centered on enjoyment of walking and cycling and feeling good (Transport for London, 2017).

	Shanghai
	Shanghai published the Shanghai's Three-Year Action Plan for Building Healthy Cities (2003-2005), action predominated by the government focusing on Health Care, Chronic Disease Prevention and Physical Facilities, etc. are practicing (Shanghai Municipal Health Commission, 2019). 



Tab. A2 Criteria of Intensity of Physical Activity (PAI)
	Type of PA
	PAI (MET·min/w)

	Walking
	
L is walking intensity (MET·min/w) , Fa is weekly frequency of walking (d/w), Ta is average duration of each walking (min)

	Moderate physical activity (MPA)
	
M is MPA intensity (MET·min/w) , Fb is weekly frequency of MPA (d/w), Tb is average duration of each MPA (min)

	Vigorous physical activity (VPA)
	
H is VPA intensity (MET·min/w) , Fc is weekly frequency of VPA (d/w), Tc is average duration of each VPA (min)




Additional references:
Singapore Government (2001). Health Promotion Board. About Us. Retrieved from https://www.hpb.gov.sg/about/about-us.
Shanghai Municipal Health Commission. (2019). Shanghai's Three-Year Action Plan for Building Healthy Cities (2019-2030). Retrieved from https://www.shanghai.gov.cn/nw12344/20200813/0001-12344_62691.html.
Toronto Public Health (2014). Healthy streets design features and benefits. Retrieved from https://completestreetsforcanada.ca/resources/healthy-streets-design-features-and-benefits-october-2014/.
Transport for London. (2017). Guide to the Healthy Streets Indicators: Delivering the Healthy Streets Approach. London: Mayor of London, Transport for London. Retrieved from https://tfl.gov.uk/corporate/about-tfl/how-we-work/planning-for-the-future/healthy-streets

Appendix B Physical Activity of Residents and Environmental Perception Questionnaire 
Physical Activity of Residents and Environmental Perception 
Questionnaire in Dashilar, Beijing, China
Hello! I am a postgraduate student at the Department of Urban Construction, Beijing University of Technology, studying the relationship between physical activity and the surrounding spatial environment of Dashilar residents and public health, and I would like to ask you some questions. The main purpose of our survey is to collect information about the physical activity of the public and the perception of the neighbourhood environment, and your answers will help to optimise the objective and subjective spatial environment of Dashilar street from the perspective of health promotion.
This questionnaire is an anonymous questionnaire, only providing data support for this study. We will respect your personal privacy, please spare some precious time to fill in. Please type "√" on the option you think fit or fill in on the line.
Sincerely，thank you for your support and participation!

Please fill in the personal attributes option sheet
	situation
	option 

	Sex
	 Male   Female

	Age
	 13-17   18-30   31-45   46-69   Over 69

	Health-knowledge familiarity
	 Do not understand   Do not understand much   Generally understand   Understand   Extremely understand

	Monthly income
	 Below 414$  414-1105$  1105-2071$  More than 2071$

	Participation in community activities
	 Often participate in Sometimes participate in
 non participation 

	Accompany
	 Yes   No 



Physical activity status of the residents
1. Do you usually have any sports habits?(Including regular walking, running, cycling, etc.)
	 Regularly exercise
	 Occasionally exercise
	 Little exercise

	 No exercise 
	
	


2. In the last 7 days, how many days have you walked within 500m of Dashilar and around, walking for at least 10 minutes at a time?(Such as walking to transportation stations / walking to pick up children or take care of the elderly / going to recreational venues / dog walking, food shopping, going to supermarkets, public activity space, etc. / participating in community activities, etc.)
	 ___ days per week
	 No walking
	


3. How much time do you usually spend walking during this day?___ h ___ min per day
4. Recent 7 days, you have a few days in Dashilar neighbourhoods and surrounding 500m range outdoor moderate physical activity (such as leisure cycling (less than 16.1km/h leisure or go to work, etc.) / moderate intensity rhythm movement (push-ups, sit-ups, pull-ups, etc.) / playing badminton, table tennis / moderate intensity of aerobic running (heart rate 150-155 times / points) / kicking shuttlecock / tai chi, joint exercises, square dance / yoga, etc.?) (Not including walking)
	 ___ days per week
	 No moderate physical activity
	


5. How much time do you usually spend on moderate physical activity during this day?___ h ___ min per day
6. Recent 7 days, you have a few days in the Dashilar neighbourhood and around 500m range outdoor intense physical activity (such as high intensity cycling (speed greater than 16.2km/h) / weight training / high intensity aerobic, resistance training / high intensity aerobic running (heart rate 170-175 times / points) / swimming, basketball, rope skipping, aerobics, tennis, etc.) (excluding walking)
	 ___ days per week
	 No Vigorous physical activity
	


7. How much time do you usually spend on intense physical activity during one day?___ h ___ min per day

Residents' perception of the neighborhood environment
1.Please rate the perceived satisfaction of the health supporting environment in Dashilar
	Problems
	Satisfaction  
Evaluate 

	A1 Satisfaction with neighbourhood outdoor microclimate comfort (light conditions, air quality, humidity, temperature, noise conditions, etc.)
	5
	4
	3
	2
	1

	A2 Safety satisfaction degree of night lighting in the neighbourhood (such as satisfaction degree of street lamp distribution, safety perception of physical activity at night, etc.)
	5
	4
	3
	2
	1

	A3 Neighbourhood road traffic safety satisfaction (pavement paving, obstacles to physical activities, such as vehicle occupation, garbage and debris stacking, illegal construction, etc.)
	5
	4
	3
	2
	1

	A4 The satisfaction degree of the overall environmental safety of the neighbourhood (such as whether the road intersection is safe, the interference degree of motor vehicles and non-motor vehicles, the road flatness, and the blind area of walking and cycling caused by the sharp bend of the roadway)
	5
	4
	3
	2
	1

	A5 Aesthetic and satisfaction degree of neighbourhood landscape environment (green space quantity, green coverage rate, landscape quality, shade conditions, plant configuration, etc.)
	5
	4
	3
	2
	1

	A6 Aesthetic satisfaction degree of neighbourhood building facade (such as building height, color and design of building facade, whether it reflects the characteristic style, overall visual perception, etc.)
	5
	4
	3
	2
	1

	A7 Appearance and aesthetic satisfaction of neighbourhood facilities (aesthetic perception of the design of community cultural facilities, educational facilities, sports facilities, sanitation facilities, parking lot and non-motor vehicle parking spots, green square space)
	5
	4
	3
	2
	1


2.Please score the perceived satisfaction of the community service in Dashilar
	Problems
	Satisfaction  
Evaluate 

	B1 Rich and satisfaction degree of neighbourhood commercial facilities (quantity of business forms, quality of shops, quality of commercial facilities serving local residents, etc.)
	5
	4
	3
	2
	1

	B2 Satisfaction degree of sufficient sports activities in the neighbourhood (sufficient activity space area, distribution density of activity space, complete degree of supporting facilities such as seats, chess tables, etc.)
	5
	4
	3
	2
	1

	B3 Satisfaction degree of neighbourhood road traffic accessibility (road network density, street scale, starting from your home, recreational facilities, traffic stations, supporting life service facilities, sports facilities, etc., are within your walking range)
	5
	4
	3
	2
	1

	B4 Satisfaction degree of accessibility facilities in the neighbourhood (smooth, anti-skid and convenient, coverage of accessibility facilities, etc.)
	5
	4
	3
	2
	1

	B5 Satisfaction degree of neighborhood communication comfort (familiarity degree between residents and neighborhood environment satisfaction degree)
	5
	4
	3
	2
	1

	B6 The degree of influence of foreign tourists on the residents of the neighbourhood (such as excessive foreign tourists affect residents' daily travel, foreign tourists occupy their daily activity space, and less supporting facilities for local residents, etc.)
	5
	4
	3
	2
	1

	B7 Satisfaction degree of community service perfection (richness of community organization activities, cultural and sports activities, elderly care services, health and sports publicity work, etc.)
	5
	4
	3
	2
	1


3.Please score the perceived satisfaction of the Dashilar health services
	Problems
	Satisfaction  
Evaluate 

	C1 Satisfaction degree of completeness of neighbourhood sanitation system (overall sanitation status, layout of public toilets, garbage cans and other environmental sanitation facilities, sewage treatment and water accumulation, etc.)
	5
	4
	3
	2
	1

	C2 Satisfaction degree of neighbourhood health system completeness (layout of health service stations and first-aid stations, medical service level, etc.)
	5
	4
	3
	2
	1


4.Please score the perceived satisfaction with the implementation of public health policies in Dashilar
	Problems
	Satisfaction  
Evaluate 

	D1 Satisfaction with health and physical activity related policy implementation (policy strength, policy purpose, policy effectiveness, etc.)
	5
	4
	3
	2
	1







Appendix C Pearson Correlation Analysis of subjective-objective comprehensive environmental factors and different intensities of physical activity
 
Tab. C1 Results of Pearson correlation of subjective perceived impact factors and walking
	Subjective factors
	PAD
	PAF
	PAI

	
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p

	Outdoor microclimate comfort
	0.072
	0.198
	0.033
	0.555
	0.060
	0.285

	Night lighting safety
	0.245**
	0.000
	0.113
	0.044
	0.242**
	0.000

	Road traffic safety
	0.226*
	0.000
	0.032
	0.571
	0.198**
	0.000

	Outdoor environment safety
	0.219**
	0.019
	0.051
	0.361
	0.214**
	0.000

	Public facilities appearance design aesthetics
	0.136
	0.016
	0.010
	0.860
	0.117*
	0.037

	Landscape environment aesthetics
	0.127*
	0.024
	0.027
	0.630
	0.101
	0.073

	Building elevation aesthetics
	0.164**
	0.003
	0.035
	0.530
	0.148**
	0.008

	Sports facilities adequacy
	0.239**
	0.000
	0.040
	0.481
	0.204**
	0.000

	Commercial facilities  abundance
	0.129*
	0.022
	0.092
	0.100
	0.157**
	0.005

	Transportation accessibility completeness 
	0.134*
	0.017
	0.071
	0.207
	0.153**
	0.006

	Barrier-free facilities
	0.253**
	0.000
	0.072
	0.198
	0.235**
	0.000

	Community service Integrity 
	0.129*
	0.021
	0.018
	0.753
	0.107
	0.058

	Neighborhood communication  comfort 
	0.146**
	0.009
	0.161**
	0.004
	0.185**
	0.001

	Tourist disturbance
	0.151**
	0.007
	0.084
	0.137
	0.172**
	0.002

	Medical delivery system completeness 
	0.100
	0.076
	0.295
	0.027
	0.075
	0.180

	Neighborhood health system completeness
	0.121*
	0.031
	0.010
	0.010
	0.107
	0.073

	Public policy implementation efficiency 
	0.088
	0.118
	0.032
	0.571
	0.070
	0.212

	Health Knowledge familiarity
	0.146**
	0.009
	0.161***
	0.004
	0.166**
	0.003

	Accompany
	0.236***
	0.000
	0.211***
	0.000
	0.008
	0.889

	Exercise habit
	0.350***
	0.000
	0.431***
	0.000
	0.379***
	0.000


Note: ***at 0.001 (double tail), significant correlation; **at 0.01 (double tail), significant correlation; * at 0.05 (double tail), significant correlation
 
 
Tab. C2 Results of Pearson correlation of subjective perceived impact factors and MPA
	Subjective factors
	PAD
	PAF
	PAI

	
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p

	Outdoor microclimate comfort
	0.145**
	0.010
	0.059
	0.298
	0.119*
	0.034

	Night lighting safety
	0.195**
	0.000
	0.226**
	0.000
	0.188**
	0.001

	Road traffic safety
	0.251**
	0.000
	0.049
	0.382
	0.177*
	0.002

	Outdoor environment safety
	0.205**
	0.000
	0.084
	0.138
	0.132**
	0.019

	Public facilities appearance design aesthetics
	0.106
	0.060
	0.116*
	0.040
	0.089
	0.112

	Landscape environment aesthetics
	0.152**
	0.007
	0.142*
	0.011
	0.135*
	0.016

	Building elevation aesthetics
	0.113*
	0.045
	0.064
	0.256
	0.059
	0.294

	Sports facilities adequacy
	0.199**
	0.000
	0.143*
	0.011
	0.133*
	0.017

	Commercial facilities  abundance
	0.089
	0.113
	0.026
	0.065
	0.040
	0.474

	Transportation accessibility completeness 
	0.078
	0.168
	0.026
	0.650
	0.040
	0.480

	Barrier-free facilities
	0.154**
	0.006
	0.090
	0.111
	0.088
	0.118

	Community service Integrity 
	0.215**
	0.000
	0.118*
	0.035
	0.123*
	0.029

	Neighborhood communication  comfort 
	0.146**
	0.009
	0.161**
	0.004
	0.185**
	0.001

	Tourist disturbance
	0.151**
	0.007
	0.084
	0.137
	0.172**
	0.002

	Medical delivery system completeness 
	0.152**
	0.007
	0.168**
	0.003
	0.123*
	0.028

	Neighborhood health system completeness
	0.106
	0.060
	0.018*
	0.035
	0.093
	0.100

	Public policy implementation efficiency 
	0.113*
	0.045
	0.088
	0.120
	0.092
	0.103

	Health Knowledge familiarity
	0.255***
	0.000
	0.115*
	0.040
	0.150*
	0.000

	Accompany
	0.085
	0.132
	0.113*
	0.004
	0.053
	0.350

	Exercise habit
	0.344***
	0.000
	0.422***
	0.000
	0.328***
	0.000


Note: ***at 0.001 (double tail), significant correlation; **at 0.01 (double tail), significant correlation; * at 0.05 (double tail), significant correlation
	
 
Tab. C3 Results of Pearson correlation of subjective perceived impact factors and VPA
	Subjective factors
	PAD
	PAF
	PAI

	
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p

	Outdoor microclimate comfort
	0.079
	0.158
	0.013
	0.819
	0.088
	0.119

	Night lighting safety
	0.139*
	0.013
	0.159**
	0.005
	0.127*
	0.024

	Road traffic safety
	0.198**
	0.000
	0.131*
	0.020
	0.148**
	0.008

	Outdoor environment safety
	0.109
	0.053
	0.090
	0.109
	0.120*
	0.033

	Public facilities appearance design aesthetics
	0.052
	0.352
	0.036
	0.524
	0.066
	0.239

	Landscape environment aesthetics
	0.115*
	0.041
	0.134*
	0.017
	0.146**
	0.009

	Building elevation aesthetics
	0.055
	0.331
	0.036
	0.521
	0.041
	0.471

	Sports facilities adequacy
	0.114*
	0.042
	0.162**
	0.004
	0.130*
	0.021

	Commercial facilities  abundance
	0.018
	0.747
	0.070
	0.212
	0.057
	0.314

	Transportation accessibility completeness 
	0.041
	0.463
	0.104
	0.066
	0.080
	0.160

	Barrier-free facilities
	0.118*
	0.036
	0.047
	0.402
	0.079
	0.159

	Community service Integrity 
	0.101
	0.073
	0.003
	0.952
	0.070
	0.317

	Neighborhood communication  comfort 
	0.022
	0.694
	0.019
	0.736
	0.001
	0.993

	Tourist disturbance
	0.039
	0.485
	0.101
	0.073
	0.031
	0.582

	Medical delivery system completeness 
	0.118*
	0.091
	0.014
	0.807
	0.095
	0.091

	Neighborhood health system completeness
	0.074
	0.190
	0.058
	0.306
	0.070
	0.214

	Public policy implementation efficiency 
	0.006
	0.916
	0.002
	0.971
	0.011
	0.850

	Health Knowledge familiarity
	0.152**
	0.007
	0.114*
	0.042
	0.150**
	0.008

	Accompany
	0.056
	0.324
	0.054
	0.339
	0.053
	0.350

	Exercise habit
	0.186***
	0.001
	0.201***
	0.000
	0.328***
	0.000


Note: ***at 0.001 (double tail), significant correlation; **at 0.01 (double tail), significant correlation; * at 0.05 (double tail), significant correlation
 
 
Tab. C4 Results of Pearson correlation of objective environmental factors and walking
	Subjective factors
	PAD
	PAF
	PAI

	
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p

	Road intersection density
	-0.137*
	0.039
	-0.120*
	0.031
	-0.119*
	0.037

	Public transport accessibility
	0.183
	0.190
	0.012
	0.391
	0.164
	0.240

	Road network density
	0.046
	0.745
	0.114
	0.044
	0.012
	0.786

	Functional mixing
	0.170*
	0.041
	0.179*
	0.028
	0.186*
	0.39

	Building density
	-0.064
	0.646
	-0.158
	0.257
	0.063
	0.654

	Building average height 
	0.076
	0.589
	0.218
	0.117
	0.148
	0.289

	Green coverage rate
	0.123*
	0.046
	0.024
	0.166
	0.197*
	0.049

	Sports facilities density
	0.33
	0.812
	0.173
	0.214
	0.165*
	0.014

	Public space accessibility
	0.061
	0.663
	0.119
	0.395
	0.175*
	0.045

	PM2.5 concentration
	0.016
	0.208
	0.318
	0.220
	0.149
	0.287

	Wind speed
	0.022
	0.875
	0.217
	0.119
	0.094
	0.501

	Temperature 
	-0.069
	0.624
	0.046
	0.745
	0.104
	0.459

	Commercial facilities density
	0.174*
	0.047
	0.161*
	0.036
	0.104*
	0.046

	Commercial facilities accessibility
	0.260
	0.152
	0.140
	0.317
	0.271
	0.052

	Community services station density
	0.054
	0.703
	0.065
	0.646
	0.019
	0.894

	Community services station accessibility
	0.026
	0.852
	0.225
	0.106
	0.238
	0.086

	Community activities participation scale
	0.295***
	0.003
	0.431***
	0.002
	0.667
	0.000

	Nursing home density
	0.025
	0.860
	0.036
	0.796
	0.016
	0.909

	Environment sanitation facilities density
	0.159*
	0.050
	0.166
	0.057
	0.263*
	0.033

	Community health service centers accessibility
	0.225
	0.106
	0.026
	0.852
	0.238
	0.086

	Community health service centers density 
	0.069
	0.542
	0.181
	0.624
	0.088
	0.530


Note: ***at 0.001 (double tail), significant correlation; **at 0.01 (double tail), significant correlation; * at 0.05 (double tail), significant correlation
 
 
Tab. C5 Results of Pearson correlation of objective environmental factors and MPA
	Subjective factors
	PAD
	PAF
	PAI

	
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p

	Road intersection density
	0.066
	0.639
	0.181
	0.196
	0.171
	0.221

	Public transport accessibility
	-0.113
	0.421
	-0.009
	0.636
	0.567**
	0.006

	Road network density
	0.136
	0.331
	0.001
	0.995
	0.126
	0.368

	Functional mixing
	0.175
	0.267
	0.068
	0.669
	0.053
	0.739

	Building density
	-0.058
	0.681
	-0.233
	0.093
	-0.012
	0.934

	Building average height 
	0.069
	0.624
	0.281*
	0.042
	0.088
	0.530

	Green coverage rate
	0.175
	0.210
	0.275
	0.046
	0.063
	0.656

	Sports facilities density
	0.152
	0.276
	0.100
	0.478
	0.233
	0.093

	Public space accessibility
	0.072
	0.607
	0.023
	0.870
	0.148
	0.292

	PM2.5 concentration
	0.216
	0.120
	0.256
	0.065
	0.065
	0.642

	Wind speed
	0.122
	0.384
	0.069
	0.622
	0.041
	0.773

	Temperature 
	0.140*
	0.038
	0.040
	0.661
	0.162*
	0.046

	Commercial facilities density
	0.047
	0.741
	0.071
	0.612
	0.030
	0.829

	Commercial facilities accessibility
	0.076
	0.589
	0.218
	0.117
	0.063
	0.654

	Community services station density
	0.031
	0.827
	0.051
	0.717
	0.080
	0.568

	Community services station accessibility
	0.069
	0.624
	0.281
	0.042
	0.088
	0.530

	Community activities participation scale
	0.446***
	0.001
	0.169***
	0.001
	0.343***
	0.000

	Nursing home density
	0.110*
	0.042
	0.101
	0.041
	-0.196*
	0.043

	Environment sanitation facilities density
	0.366
	0.007
	0.204
	0.143
	0.197
	0.157

	Community health service centers accessibility
	0.072
	0.608
	0.049
	0.727
	0.063
	0.656

	Community health service centers density 
	-0.165*
	0.026
	-0.160*
	0.025
	-0.129*
	0.034


Note: ***at 0.001 (double tail), significant correlation; **at 0.01 (double tail), significant correlation; * at 0.05 (double tail), significant correlation
 
 
Tab. C6 Results of Pearson correlation of objective environmental factors and VPA
	Subjective factors
	PAD
	PAF
	PAI

	
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p
	Pearson’ r
	Pearson’ p

	Road intersection density
	0.197
	0.157
	0.156
	0.265
	0.193
	0.167

	Public transport accessibility
	0.105
	0.456
	0.074
	0.589
	0.145
	0.300

	Road network density
	0.186
	0.181
	0.280
	0.142
	0.209
	0.134

	Functional mixing
	-0.145
	0.331
	-0.145
	0.359
	-0.137
	0.388

	Building density
	-0.030
	0.831
	-0.022
	0.877
	-0.029
	0.837

	Building average height 
	0.085
	0.547
	0.100
	0.576
	0.025
	0.858

	Green coverage rate
	0.317*
	0.021
	0.310*
	0.024
	0.271*
	0.050

	Sports facilities density
	0.191*
	0.018
	0.195*
	0.015
	0.137*
	0.014

	Public space accessibility
	0.029
	0.936
	0.105
	0.456
	0.003
	0.984

	PM2.5 concentration
	0.092
	0.511
	0.095
	0.497
	0.053
	0.705

	Wind speed
	0.186
	0.181
	0.148
	0.289
	0.034
	0.811

	Temperature 
	-0.020
	0.885
	-0.049
	0.727
	-0.145
	0.299

	Commercial facilities density
	-0.210
	0.132
	-0.109
	0.439
	-0.135
	0.334

	Commercial facilities accessibility
	0.233
	0.301
	0.197
	0.257
	0.271
	0.297

	Community services station density
	-0.057
	0.687
	-0.071
	0.615
	-0.101
	0.471

	Community services station accessibility
	0.430
	0.402
	0.356
	0.211
	0.444
	0.312

	Community activities participation scale
	0.104*
	0.047
	0.222*
	0.010
	0.215*
	0.021

	Nursing home density
	-0.112*
	0.036
	-0.008
	0.655
	-0.148*
	0.031

	Environment sanitation facilities density
	0.123
	0.378
	0.136
	0.330
	0.100
	0.474

	Community health service centers accessibility
	0.354
	0.144
	0.317
	0.119
	0.399
	0.129

	Community health service centers density 
	0.008
	0.953
	0.094
	0.505
	0.036
	0.800


Note: ***at 0.001 (double tail), significant correlation; **at 0.01 (double tail), significant correlation; * at 0.05 (double tail), significant correlation
 
 
 
 
 


