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Questionnaire development

Due to the different types of residential communities, the measurement tools of residential communities in western
countries were not firstly considered and the existing Chinese government standards and questionnaires relating to
Chinese residential communities were given the priority to measure these factors. Of the fifty-three questions, fifteen
questions were adopted from the original ones; twenty-nine questions were adopted after minor adaptation from the
original questions; and nine questions were revised to fit the real situation of ORC. Among all the fifty-three questions,
most of them were responded with the missing data less than ten and only four questions have more than fifty missing
values. All the questions in this study and the original ones as well as the missing data were summarized in Table S1.

Accessibility of the ORCs mainly included four factors in this study. Elevators were not installed in the most of the
old residential communities (ORCs) in China [1]. Most of the older adults have to go out through stairway. The meas-
urement of stairway accessibility (F1) includes barrier-free for seniors using wheelchair or walking stick, cleanliness of
the stairway, non-slip tiles of the stairway and the ramps set at steps. Of all the four questions, the missing data of Q1
and Q3 were one and five respectively. Road accessibility (F2) was measured by five questions including ease of walking
on, no hold pots and uneven surface and so on. Most of the questions were fully responded and the missing data of Q9
was one hundred and eight. Layout (F3) of the ORC was measured by five questions adopted from existing literature
(i.e., [2]). Q12 was fully responded; Q10, Q11 and Q13 had one missing data; and Q14 had five missing data. Slip-
resistance measures of outdoor environment was measured by three questions adapted from the existing research on
indoor environment (i.e., [3]). All the three questions had one missing data.

Physical environment in ORCs were comprised by three factors in this study. Noise (F5) was measured by three
questions adopted and adapted from the existing research (i.e., [4]). All the three questions were fully responded. Poor
air quality (F6) was measured by three questions which were minorly adapted from the existing research (i.e., [5]). All
the questions were fully responded except Q23 which had one missing data. Lighting (F7) was measured by four ques-
tions covering the significant areas for the senior adults. All the questions were adapted from the existing research (i.e.,
[6]). Of the four questions of lighting (F7), Q24, Q26 and Q27 had one missing data; the number of missing data for Q25
was two.

Supporting facilities in ORC included seven factors in this research. Greenery (F8) was measured by four questions
which were adopted from the government standard after minor adaptation [7]. Two questions (Q30 and Q31) were fully
responded. The number of missing data for Q28 and Q29 were two and fifty-two respectively. The handrail (F9) was
measured by three questions adapted from the existing research (i.e., [6]). The number of missing data for Q32, Q33 and
Q34 were five, nine and thirteen respectively. Five questions and three questions were adopted from the government
standard after minor adaptation to measure security (F10) and cleaning (11). As for security factor (F10), Q35 and Q37
had one missing data; Q36 had two missing data; and Q38 and Q39 had fifty-one missing data. All the questions of
cleaning (F11) were fully responded except Q40 which had one missing data. Four questions were adopted from the
existing research to measure fitness equipment (i.e., [8]). The number of missing data for Q43 was eleven and the num-
ber of missing data for other three questions were both ten. All the three questions to measure seating (F13) were
adopted directly from the existing research (i.e., [9]). The number of missing data for all the questions of seating (F13)
was one. The staff (F14) factor was measured by four questions which were all adopted from the government standard
after minor adaptation. Q53 had four missing data and the other three questions were fully responded.



Table S1. Details of questions in this research and their original ones.

Factors Items Questions in the research Original questions Reference Remarks M;S:tl:g
1. Seniors us.ing wheelchair or walking Indoor barrier-free access [10] wEx 1
stick can go through
F1-Stairway 2.  No stuff stacked along the stairway Cleanliness of public areas [11] wEE 0
accessibility 3. Tiles used in stairway was non-slip Non-slip finishes provid.ed in common area 53] - 5
(e.g., stairs)
4. Ramps were set at steps Accessibility at oblique plane [11] ** 0
5. Roads/paths are easy to walk on Bike/pedestrian trails accessible [12] ** 0
6. Manhole covers are kept well Well-maintained sidewalks [12] *E® 0
F2- 7. No hollow and holes on the pave- Pavement cracked, uneven [13] ** 0
Road/path ment
accessibility 8. No obstacles on the road Pedestrian trails accessible [12] i 0
9. Split flow of people and vehicles Sidewalks separated from the roads by [12] ** 108
parked cars
10. Overall layout of the ORC Residential area planning and layout [2] * 1
11. Rationality of the exits Rationality of the exits [2] * 1
12. Rationality of the green area Rationality of the green area in residential 2] " 0
F3-Layout area
13. Rationality of the road Rationality of the road in residential area [2] * 1
14, Rationality of the fitness equipment Rationality of the public facilities (e.g., fit- 2] " 5
arrangement ness equipment) arrangement
. 15. Slip-resistance mea.sur.es of in and out Indoor barrier-free 3] . 1
F4- Slip-re- the building
sistance 16. Slip-resistance measures on the road Non-slip finishes provided in the corridors [3] wEx 1
measures Slip-resistance measures on the steps Non-slip finishes provided in common area 3] x 1
) and ramps (e.g., ramps)
18. Decoration noise Renovation noise [4] * 0
F5-Noise 19. Transportation noise Road noise [4] * 0
20. Domestic noise Commercial noise [4] o 0
Y Life waste odors Life waste odors due to the untimely dis- (5] o 0
F6-Poor air posal
quality 22.  Pungent odor from nearby factory Pungent odor from nearby factory [5] ** 0
23. Dust and smog in the ORC Transportation dust and smog [5] ** 1
24. Lighting on the road at night artificial light in common areas [6] wEx 1
D 25. Lighting on the pub.lic recreational artificial light in common areas [6] wEE 2
F7-Lighting area at night
26. Lighting in the stairway at daytime natural light in common areas [6] wEx 1
27. Lighting in the stairway at night artificial light in staircases [6] ** 1
28. Green coverage situation in the ORC Many trees, shrubs, grasses a.nd other plants [7] ** 2
are planted and growing well.
All kinds of trees, shrubs, grasses and other
29. Maintenance of the greenery plants are regularly watered, fertilized, loos- [7] ** 52
F8-Greenery ened and sprayed.

All kinds of trees, shrubs, grasses and other
plants are trimmed neatly and beautifully.
Make and implement greenery maintenance
31.  Quality of greenery maintenance  plan; no damage, trampling, or occupation [7] ** 0

of greenery space.

30. Beauty of the greenery [7] ** 0

32. Handrails along the stairway Handrail of stairs [6] * 5

F9-Handrail 33. Handrails along t'he. steps outside the Handprail in corridor and lobby [6] Foek 9
building

34. Handrails along the long ramps Accessibility at oblique plane [6] ** 13

Regular check the fence, stairs, windows
Reliability of the fence around the and building cell gate every day. If any dam-
ORC age is found, it shall be repaired and main-
tained in time.
Regular check the fence, stairs, windows and
building cell gate every day. If any damage
is found, it shall be repaired and maintained
in time.
The staff in security monitoring room is 24
hours on duty.

35. [7] ** 1

F10-Security

36. Reliability of building cell gate [7] ** 2

37. The real-time monitoring of the ORC [7] ** 1



Missing

Factors Items Questions in the research Original questions Reference Remarks data
38.  Reliability of the security systems Security systems like monitoring fE.iCilitieS [7] ** 51
and access control system are running well
Regular check and registration at the Regular check the entry and exit of visitors
39. - [7] ** 51
ORC gate and vehicles.
40.  Dustmen clean the road regularly ~ Clean up public places and roads in time [7] ** 1
No confetti, cigarette butts, plastic bags and
4 The dustman emptied the dustbin  other wastes in public places such as roads, 7] o 0
' every day green spaces, stairway, and parking lots
F11-Cleaning every day.
No confetti, cigarette butts, plastic bags and
4 The dustman cleaned the stairway other wastes in public places such as roads, 7] o 0
' every day green spaces, stairway, and parking lots
every day.
43.  Convenience of Fitness equipment Convenience of Fitness equipment [8] * 11
F12-Fitness  44. Variety of Fitness equipment Variety of Fitness equipment [8] * 10
equipment  45. Safety of Fitness equipment Safety of Fitness equipment [8] * 10
46.  Maintenance of Fitness equipment Maintenance of Fitness equipment [8] * 10
47. Quantity of seats Quantity of seats [9] * 1
F13-Seating  48. Quality of seats Quality of seats [9] * 1
49. Location of seats Location of seats [9] * 1
50. Quantity of staff Enough staff [7] ** 0
51, Quality of staff All the staff should h‘o.ld the professional job 7] o 0
certificate.
Fl4-Staff The attitude of the service staff should be
52. Attitude of staff to seniors warm and patient, and the manners should [7] o 0
be civilized and polite
53 Processing efficiency of residents' The timely handling rate of complaints 7] o 4
) concerns should be 100%.

Note: * Original questions; ** Minor changed questions; *** questions which were changed to fit the real situation of the
ORC.
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