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ARTICLE INFO ABSTRACT

Keywords: Aims: To examine the concurrent validity of the Chinese version of Physical Activity Neighborhood Environment
Built environment Scale (PANES-CHN) among urban adults in regional China.

PANFS . Methods: With multistage sampling approaches, 801 eligible urban adults aged 35-74 years were recruited from
Elzzllfal activity Nanjing municipality of China between July and September of 2019. The neighbourhood built environment
Validity features were measured subjectively with PANES-CHN and objectively with geographic information system. The

concurrent validity of PANES was assessed using Spearman’s correlations (rs).

Results: Among the total 801 participants, the mean age was 54.4 (standard deviation = 11.5), while 48.7 % were
men. Overall, of all the five objectively-measurable built environment characteristics, the Spearman correlations
were examined significant between subjective and objective measurements for commercial facilities (item 2) (rg
= 0.19, 95CI%=0.12, 0.25), recreational facilities (item 6) (rs = 0.10, 95CI%=0.02, 0.16), traffic junctions (item
12) (rs = 0.15, 95C1%=0.07, 0.22), medical/education facilities (item 17) (rs = 0.22, 95CI%=0.15, 0.29), but not
for public transport stops. Similar scenarios were observed for participants aged 35-60 years, with sufficient
physical activity, men or women. The r; value for medical/education facilities (item 17) was significantly higher
in participants aged 35-59 years (0.28 vs. 0.13; p = 0.04) than those aged 60 -+ years.

Conclusions: PANES-CHN generally has an acceptable validity for assessing built environment characteristics
among urban adults in China, which implies that PANES-CHN can be used to measure built environment attri-
butes in health-related population studies.

1. Introduction

The neighborhood built environment is a multi-dimensional concept,
including urban design, land use and public transportation system,
which can exert compulsory influence on patterns of activity for those
inhabitants who live within the neighborhood (Handy et al., 2002).
There is growing evidence that a well-planned built environment can
have positive effects on residents’ physical activity and health condi-
tions (Fitzpatrick and Willis, 2020; Frank et al., 2022; Giles-Corti et al.,
2016; Sallis et al., 2016; Stevenson et al., 2016). For built environment-

related studies in the field of population health, it is critical that reliable
and valid instruments are available to assess built environment char-
acteristics. The assessment of built environment attributes can be clas-
sified as objective or subjective measures. Objective assessment refers to
direct observational audits via objective measuring approaches
(McKenzie et al., 2006; Jago et al., 2005; Pikora et al., 2006), such as
geographic information system (GIS) (Porter et al., 2004); implemented
by researchers, while subjective assessment involves perceived built
environment characteristics self-reported by participants through
questionnaire surveys (Saelens et al., 2003; Cerin et al., 2006; Sallis
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et al., 2010).

Objective assessment has great strengths that it can reflect the
actually existing built environment characteristics with excellent reli-
ability and validity. However, the costly and complicated technologies
limit its application to small-scale studies. For large-scale epidemio-
logical population studies, subjective assessment of built environment
features is more convenient, practicable and meaningful relative to
objective approaches. Nowadays, the most-widely used subjective built
environment assessment instrument is The Physical Activity Neighbor-
hood Environment Scale (PANES), a brief self-report questionnaire,
which was developed for assessing physical activity-supportive built
environment features in neighborhoods (International Physical Activity
Prevalence Study, 2012).

The test-retest reliability of PANES has been examined among adults
in USA, Sweden, and Nigeria (Sallis et al., 2010; Oyeyemi et al., 2008;
Alexander et al., 2006). Moreover, the original English version of PANES
has been translated into Chinese (PANES-CHN) and examined with good
reliability for both adolescents and adults in China (Xu et al., 2016; Zhao
et al., 2018). However, little is known about the accuracy of PANES in
assessing built environment attributes, as few studies have documented
the agreement between built environment characteristics measured with
PANES and an objective assessment instrument among the same
participants.

It is of public health interest to examine the validity of PANES among
specific populations worldwide, particularly in China that is witnessing
a rapid transition in economy, urbanization, residents’ lifestyle and
behavior patterns over the past decades. To fill the gap, a community-
based study was conducted to measure neighborhood built environ-
ment characteristics subjectively with PANES-CHN and, meanwhile,
objectively with GIS among urban adults in Nanjing municipality of
China. The main purpose of the study was to examine the concurrent
validity of PANES-CHN among urban adults in regional China.

2. Methods
2.1. Study design and participants selection

A cross-sectional community-based survey was conducted between
July and September of 2019 in urban areas of Nanjing municipality of
China. Nanjing, a typical mega-city in China, had 8.4 million registered
residents within twelve districts (six urban and six suburban) by the end
of 2018 (Nanjing Municipal Bureau of Statistics, 2019). An individual
would be eligible for participating in the study, if he/she was a local
registered resident who: 1) aged 35-74 years, 2) lived for at least 6
months in urban areas of Nanjing, 3) had no physical or psychiatric
disorders, and 4) was without literal or cognitive problems.

As no study is available regarding the concurrent agreement between
subjectively and objectively measured built environment characteristics
with PANES and GIS, the sample size in this study was calculated with
consideration of that determined in previous similar studies and the
general rule used to estimate participant’s number for an academic
study. The Neighborhood Environment Walkability Scale (NEWS), an
instrument similar to PANES, has been validated using objective mea-
surement (Adams et al., 2009). In this NEWS validation study, 878
participants were analyzed with sufficient statistical power (Cerin et al.,
2006). On the other hand, it is a general rule that at least 10 subjects per
item of an instrument will warrant a sufficient overall statistical power
for examining the instrument validity (Sousa and Rojjanasrirat, 2011).
Based on this rule for estimating sample size, >170 participants would
be sufficient for single-stratum analysis in the present study as PANES
has just 17 items. Therefore, considering 878 participants included in
NEWS validation study and stratified analysis by age and/or gender,
response rate (80 %) and design effect (1.5), the overall sample size was
estimated to be approximately 800 in our study.

A multistage sampling approach was employed to select participants.
Firstly, one of the six urban districts was randomly determined in
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Nanjing municipality. Then, four administrative streets were randomly
chosen from all the 12 streets in the selected district. Next, one neigh-
borhood in each chosen street was randomly determined, although the
number of neighborhoods in the four chosen streets were 5, 6, 10, and
13, separately. Consequently, four neighborhoods in total were involved
in the study. Thus, considering an overall sample size of 800 estimated,
it was expected that about 200 participants would be selected from each
of the four neighborhoods. To select participants from each neighbor-
hood, we firstly contacted the committee of each chosen neighborhood
for the consent. Then, based on the household list of each neighborhood,
200 eligible subjects were randomly determined with consideration of
gender (man vys. woman: 1 vs. 1) and age-group (a 5-year interval).

Written informed consent was obtained from each participant before
the survey. This study was approved by the Academic and Ethical
Committee of Nanjing Municipal Center for Disease Control and Pre-
vention. All data analyzed in this study were de-identified. The methods
employed in this study were in line with recommendations by the
Declaration of Helsinki.

2.2. Data collection

Participants self-reported their socio-demographic characteristics,
built environment attributes and physical activity level. The built
environment features were assessed subjectively with PANES-CHN (Xu
etal., 2016; Zhao et al., 2018) and objectively with GIS. Physical activity
level was measured using a validated short Chinese version of the In-
ternational Physical Activity Questionnaire (IPAQ-CHN) (Appendix A)
(Qu and Li, 2004). The IPAQ-CHN was translated from the original
English questionnaire (Qu and Li, 2004). It is a frequency-based in-
strument to measure physical activity level via asking about weekly
frequency and average duration each time a participant engaging in
walking, moderate/vigorous physical activity, and sitting, separately.
Thus, the total time of each type of physical activities could be
computed. Participants’ physical activity level was subsequently clas-
sified into two categories based on the sum of moderate and double
vigorous physical activity time: sufficient (>150 min per week) or
insufficient (<150 min per week) (World Health Organisation, 2010).
Participants’ body height and weight were measured to the nearest 0.1
cm and 0.1 kg two times, respectively, with each subject standing
barefoot in light clothes. Mean values of these two measurements were
used to calculate body mass index (BMI). Then, participants’ body
weight status was assessed using BMI cutoffs recommended specifically
for Chinese adults (Chen and Lu, 2004).

3. Subjective measurements of built environment
characteristics

3.1. PANES-CHN

Neighborhood built environment characteristics was measured sub-
jectively with PANES-CHN in this study (Appendix B). The PANES in-
cludes 17 items measuring participants’ perceived built environment
features in a local neighborhood (a residence area with a 10-15 min
walk distance away from home, which is about 1.0 km from home)
(International Physical Activity Prevalence Study, 2012; Zhao et al.,
2018). The 17 items of PANES describe neighborhood built environment
characteristics in seven domains: 1) residential density, 2) access to
destinations, 3) neighborhood infrastructure, 4) esthetic qualities, 5)
social environment, 6) street connectivity, and 7) neighborhood safety.
Of these seven domains of built environment attributes, access to des-
tinations, neighborhood infrastructure and street connectivity can be
measured objectively using GIS. Therefore, the agreement of subjec-
tively and objectively measured built environment attributes was
examined only for these objectively-measurable PANES items, including
item 2 (commercial facilities, “Many shops, stores, markets or other
places to buy things I need are within easy walking distance of my



Q. Yeetal

home”), item 3 (public transportation stops, “It is within a 10-15 min
walk to a transit stop (such as bus, train, trolley, or tram) from my
home”), item 6 (recreational facilities, “My neighborhood has several
free or low cost recreation facilities, such as parks, walking trails, bike
paths, recreation centers, playgrounds, public swimming pools, etc”),
item 12 (traffic junctions, “There are many 4-way intersections in my
neighborhood™), and item 17 (medical or education facilities, “There are
many places to go within easy walking distance of my home™).

Each of the PANES items, with the exception of item 1 and 11, was
assessed using a five-level likert scale (International Physical Activity
Prevalence Study, 2012; Zhao et al., 2018). A forward scoring system
was applied to items 2-6, 8-10, 12-14 and 17, while an inverse scoring
approach was employed to items 7-8 and 15-16 (International Physical
Activity Prevalence Study, 2012; Zhao et al., 2018). The option ‘don’t
know/refused” was not included in the analyses (International Physical
Activity Prevalence Study, 2012; Zhao et al., 2018). Therefore, in this
study, answer option ‘strongly disagree’, ‘somewhat disagree’, ‘some-
what agree’ and ‘strongly agree’ were scored as 1, 2, 3 and 4, respec-
tively, for each of item 2, 3, 6, 12 and 17 in our analysis.

3.2. Objective measurements of built environment

Neighborhood built environment characteristics was measured
objectively with GIS, Baidu e-map, in this study. In China, Baidu Map, a
widely used GIS-based e-map like Google Map and Open Street Map,
provides navigating and positioning, as well as accurate real-world data
of Points of Interest (POIs) (Chuanming, 2011). Using Baidu Map,
objective information was obtained on various types of POIs within 1 km
of each participant’s residential area, and the recommended walking
routes (the shortest walking routes) from the POIs to the entrances of
residential area. Python 3.8 was used to scrape POI data from the Baidu
Map API (Application Programming Interface). After all the information
on these specific POIs collected objectively, they were then imported
into ArcGIS 10.6 (Esri, Redlands, CA) software for analysis and spatial
visualization.

POIs referred to the proxies for real-world locations, which was
represented as geometric point entities, such as commercial facilities,
public transportation stops, recreational facilities, traffic junctions, or
medical facilities and schools/colleges, etc (Psyllidis et al., 2022). In this
study, POIs were defined according to those specifically addressed in
PANES (International Physical Activity Prevalence Study, 2012; Zhao
et al., 2018). Commercial facilities included shopping centers, restau-
rants, convenience stores, department stores, and nail salons, etc. The
number of commercial facilities within each 1-km residential buffer was
summed. Public transportation stops referred to bus or metro stations or
stops. The number of transit stops within each 1-km residential buffer
was summed. Recreational facilities included green-space, leisure
plazas, fitness centers, gymnasiums, etc. A count of recreational facilities
was computed by summing the number of facility points within each
residential buffer. The traffic junctions included T-junctions, in-
tersections. A count of traffic junctions was then calculated by summing
the number of traffic junction points within each residential buffer.
Other places included medical facilities and schools/colleges. Medical
facilities included clinics, pharmacies specialized/ general hospitals, etc.
while a count of schools/colleges was calculated by summing the
number of facility points within each residential buffer.

Moreover, in the analysis, all those POIs were classified into cate-
gories matching to the objectively-measurable PANES items: commer-
cial facilities (item 2), public transportation stops (item 3), recreational
facilities (item 6), traffic junctions (item 12), or medical or education
facilities (item 17). Then, the number of each category of POIs was
calculated for each neighborhood. Thus, participants lived in the same
neighborhood would share the number of POIs in this study.
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3.3. Statistical analysis

The differences in percentages of participants’ selected characteris-
tics were compared between gender using chi-square tests. The con-
current validity of PANES was assessed with Spearman’s correlations (rs)
between the PANES-based subjective measurements (scores of each
PANES item) and GIS-based objective measurements (numbers of each
corresponding type of POIs). Differences in Spearman correlations were
treated as Pearson coefficients (95 % confidence intervals, CIs) using the
Fisher’s r-to-z transformation (Myers and Sirois, 2004). Stratified anal-
ysis was conducted by participants’ gender (men or women), age group
(35-60, 60 + ) and self-reported physical activity (sufficient or insuffi-
cient), separately. Data were analyzed with SPSS 21.0 (IBM Corp,
Armonk, NY, USA) and MedCalc 19.0 (MedCalc Software Ltd, Acacia-
laan, Ostend, Belgium).

4. Results

Totally, 801 eligible participants were included in this study. Table 1
displays selected personal characteristics of participants by gender. For
all participants, the mean (+standard deviation) age was 54.4 (+11.5),
while 48.7 % were men, 35.3 %, and 79.7 % with sufficient physical
activity. There were no differences in main socio-demographic charac-
teristics in terms of age, occupation, and physical activity level between
men and women in this study.

Table 2 shows the results of neighborhood built environment attri-
butes subjectively-measured with PANES and objectively-measured

Table 1

The distribution of selected socio-demographic and anthropometric character-
istics of participants aged 35-74 years in study urban areas of Nanjing, China,
2019 (N = 801).

Total, n n (%) P
(%)
Men Women
Gender 801 390 (48.7) 411 (51.3)
Age (mean, standard 54.4 (11.5) 545 54.3 0.822"
deviation) (11.5) (11.49

Age-group (years)
35-60 518 (64.7) 250 (64.1) 268 (65.2) 0.744

60 + 283 (35.3) 140 (35.9) 143 (34.8)
Occupation

Blue collar 380 (47.4) 190 (48.7) 190 (46.2)  0.481
White collar 421 (52.6) 200 (51.3) 221 (53.8)
Education level (schooling years)

9 - 276 (34.5) 114 (29.2) 162(39.4)  0.001
10-12 279 (34.8) 135(34.6) 144 (35.0)

12 + 246 (30.7) 141 (36.2) 105 (25.6)

Body weight status (BMI, kg/m?)

24 — 432 (53.9) 198 (50.8) 234 (56.9)  0.013'
24-28 300 (37.5) 165 (42.3) 135 (32.9)

28 + 69 (8.6) 27 (6.9) 42 (10.2)

Physical activity

Insufficient 163 (20.3) 86 (22.1) 77 (18.7) 0.244’
Sufficient 638 (79.7) 304 (77.9) 334 (81.3)

¥ p value was from t-test for continuous variable.

1 P values were from chi-squared test for categorical variables.

T Blue collar: including farmer, factory worker, forestry worker, fisher, sales-
person, houseworker and vehicle driver; White collar: including office worker,
teacher, doctor, academic researcher and government official.

¥ Physical activity level was classified into two categories based on the sum of
the moderate and double vigorous Physical activity time: sufficient (>150 min
per week) or insufficient (<150 min per week).
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Table 2
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The descriptive statistics of built environment attributes subjectively-measured with physical activity neighborhood environment scale (PANES) and objectively-
measured with geographic information system (GIS) among participants aged 35-74 years in study urban neighborhoods of Nanjing, China, 2019 (N = 801).

Item content PANES' GIS
Participants Strongly Somewhat Somewhat Strongly Number of points of
(N) disagree disagree agree agree interest (POIs)
n (%) Medians,
interquartile ranges
(IQRs)
Many shops, stores, markets or other places to buy things I need are 794 17 (2.1) 37 (4.7) 83 (10.5) 657 (82.7) 272, 665
within easy walking distance of my home
It is within a 10-15 min walk to a transit stop (such as bus, train, 797 19 (2.4) 3(0.4) 48 (6.0) 727 (91.2) 12,12
trolley, or tram) from my home
My neighborhood has several free or low cost recreation facilities, such 772 88 (11.4) 85 (11.0) 205 (26.6) 394 (49.2) 18, 98
as parks, walking trails, bike paths, recreation centers, playgrounds,
public swimming pools, etc
There are many 4-way intersections in my neighborhood 727 44 (6.1) 153 (21.0) 228 (31.4) 302 (41.5) 50, 33
There are many places to go within easy walking distance of my home® 753 31(4.1) 64 (8.5) 176 (23.4) 482 (64.0) 60, 89

f PANES = Physical activity neighborhood environment scale.

* GIS = Geographic information system.

¥ The places: including hospitals, clinics, schools and kindergartens.

with GIS. The measurement results of the PANES were presented as
percentages based on the composition of options for each question. The
measurement results of GIS were displayed using the medians and
interquartile ranges (IQRs) of the number of POIs. For the five
objectively-measurable attributes of built environment (commercial
facilities, commercial facilities, recreational facilities, traffic junctions
and medical/education facilities), there were 93.2 %, 97.2 %, 75.8 %,
72.9 % and 87.4 % of participants, respectively, responded “(somewhat
+ strong) agree” to the questions, while the medians of corresponding
POI recorded by GIS were 272, 12, 18, 50 and 60, separately.

Table 3 demonstrates the correlations between built environment
attributes subjectively-measured with PANES and objectively-assessed
using GIS among participants. Overall, of all the five objectively-
measurable built environment characteristics, the Spearman correla-
tions between subjective and objective measurements for commercial
facilities (item 2) (rs = 0.19, 95CI%=0.12, 0.25), recreational facilities
(item 6) (rs = 0.10, 95CI1%=0.02, 0.16), traffic junctions (item 12) (r; =
0.15, 95CI%=0.07, 0.22), medical/education facilities (item 17) (rs =
0.22, 95CI%=0.15, 0.29) were significant, but the correlation for public
transportation stops (item 3) (r; = 0.003, 95CI%= —0.07, 0.08) was not
significant. The scenario of correlation between subjective and objective
built environment attribute measurements for participants aged 35-60
years, with sufficient physical activity, men or women was similar to
that observed in overall participants.

Moreover, the correlation coefficients of subjective and objective
built environment attributes measurement for each PANES item were
also investigated between subgroups of participants in the study. There
was no significant difference in r; values between age groups, men and
women, participants with sufficient and insufficient physical activity for
commercial facilities (item 2), recreational facilities (item 6), traffic
junctions (item 12), and public transportation stops (item 3). However,
rs value for medical/education facilities (item 17) was significantly
higher in participants aged 35-60 years than those aged 60 + years
(0.28 vs. 0.13; p = 0.04).

5. Discussion

This population study aimed to examine the concurrent validity of
PANES-CHN among urban adults in regional China. All the five
objectively-assessable items of PANES-CHN were compared concur-
rently with their objective corresponding measurements determined
with GIS among all participants. It was observed that four of the five
objectively-measurable PANES-CHN items had significant correlations
of weak to moderate strength with GIS-based measures. The findings

from this study suggested that those objectively-assessable PANES-CHN
items other than public transport stops could be used to measure
neighborhood built environment attributes validly among adults in
urban areas in China.

The concept of validity usually refers to the extent to which a mea-
surement or assessment accurately captures what it intends to measure
(Villasis-Keever et al., 2018). It has been documented that PANES has
good construct validity among adults in Oman and Nigeria (De Siqueira
et al., 2023; Oyeyemi et al., 2013). However, the PANES concurrent
validity, a more important and meaningful domain of validity concept,
has not been examined previously worldwide. In this study, the first one
globally, to assess the concurrent validity of PANES through comparing
the agreement between subjectively and objectively measured built
environment attributes, all the five objectively-assessable items of
PANES have been investigated showing a significantly mild to moderate
concurrent validity among urban men and women in China, with an
exemption of public transport stops (item 3). Moreover, PANES-CHN has
been previously examined with good test-retest reliability for the same
age-group urban adults in China (Zhao et al., 2018). Therefore, PANES-
CHN can be used for investigating neighborhood built environment
characteristics among urban adults in China, as its concurrent validity
and test-retest reliability have been examined acceptable for
population-based epidemiological studies.

It is difficult to make direct comparison between findings in our
study and others, because no report on concurrent validity of PANES was
available. Usually, the estimation of concurrent validity based on cor-
relation was not highly satisfactory, and the approximate coefficient of
correlation varies usually from around 0.2 to 0.6 (Liu, 1997). For the five
objectively-measurable PANES items in this study, the Spearman cor-
relations were significant with an exemption that the r; value of item 3
(regarding the number of transits stop). The highest r; value was 0.22 for
item 17, while the lowest r; values was 0.10 for item 6, which was
regarding access to free or low-cost recreation facilities. Our findings
were in line with those reported in a similar study on the validity of
NEWS from USA. The NEWS was found also with a mild to moderate
agreement between self-reported and objectively measured built envi-
ronment features (Adams et al., 2009).

No significant correlation was observed between subjective and
objective measures regarding public transport stops (item 3) in this
study. This might be due to that not all participants took use of public
transportation systems. If a resident did not use public transport system,
he/she would not pay attention to local transport stops and thus could
not recall specific information on transport stops appropriately. Unfor-
tunately, data on participants’ transport mode was not available in the
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Table 3 Table 3 (continued)
The Spearman’s correlation between built environment attributes subjectively-
measured with physical activity neighborhood environment scale (PANES)
and objectively-measured with geographic information system (GIS) among
participants aged 35-74 years in study urban neighborhoods of Nanjing, China,

PANES* Item content n rs(95%CI) p

are within easy walking distance

of my home
2019 (N = 801). Itis withina 10-15minwalktoa 389  —0.01 0.816
PANES* Item content n rs (95 %CI) p transit stop (such as bus, train, (-0.11,
! trolley, or tram) from my home 0.09)
My neighborhood has several 378  0.09 0.038
Overall free or low cost recreation (0.01,
Many shops, stores, markets or 794  0.19 <0.001 facilities, such as parks, walking 0.19)
other places to buy things I need (0.12, trails, bike paths, recreation
are within easy walking distance 0.25) centers, playgrounds, public
of.my .ho.me ) swimming pools, etc
Itis within a 10-15 minwalk toa 797  0.003 0.929 There are many 4-way 350 0.13 0.012
transit stop (such as bus, train, (-0.07, intersections in my (0.03,
trolley, or tram) from my home 0.08) neighborhood 0.26)
My neighborhood has several 772 0.10 0.007 There are many places to go 366 0.16 0.003
free or low cost recreation (0.02, within easy walking distance of (0.05,
facilities, such as parks, walking 0.16) my home' 0.26)
trails, bike paths, recreation
centers, playgrounds, public
swimming pools, etc Women
There are many 4-way 727  0.15 <0.001 Many shops, stores, markets or 408 0.21 <0.001
intersections in my (0.07, other places to buy things I need (0.11,
neighborhood 0.22) are within easy walking distance 0.30)
There are many places to go 753  0.22 <0.001 of my home
within easy walking distance of (0.15, Itis withina 10-15min walktoa 408  0.02 0.728
my home 0.29) transit stop (such as bus, train, (-0.09,
trolley, or tram) from my home 0.12)
My neighborhood has several 394 0.11 0.029
Age-group (years) free or low cost recreation (0.01,
35-60 facilities, such as parks, walking 0.20)
Many shops, stores, markets or 513 0.19 <0.001 trails, bike paths, recreation
other places to buy things I need (o0.10, centers, playgrounds, public
are within easy walking distance 0.27) swimming pools, etc
of‘my .holme ) There are many 4-way 368 0.16 0.002
It is within a 10-15 min walk to a 515 0.003 0.954 intersections in my (0.06,
transit stop (such as bus, train, (—0.09, neighborhood 0.27)
trolleyj or tram) from my home 0.09) There are many places to go 387 0.27 <0.001
My neighborhood has several 501 0.12 0.005 within easy walking distance of (.16,
free or low cost recreation (0.03, my home! 0.36)
facilities, such as parks, walking 0.20) Physical
trails, bike paths, recreation activity
cer.lters,' playgrounds, public Insufficient
swimming pools, et Many shops, stores, markets or 158 0.13 0.034
’.I‘here arf} max.ly 4-way 473 0.18 <0.001 other places to buy things I need (0.003,
mt.ersectlons nmy (0.09, are within easy walking distance 0.30)
neighborhood 0.28) of my home
There are many places to go 494 0.28 <0.001 Itiswithina10-15 minwalk toa 161  —0.04 0.631
within easy walking distance of (0.19,_ transit stop (such as bus, train, (~0.19,
my home 0.36)° trolley, or tram) from my home 0.11)
My neighborhood has several 157  0.09 0.284
60+ free or low cost recreation (-0.09,
Many shops, stores, markets or 281 0.19 <0.001 facilities, such as parks, walking 0.24)
other places to buy things I need (0.08, trails, bike paths, recreation
are within easy walking distance 0.30) centers, playgrounds, public
of my home swimming pools, etc
Itis withina 10-15minwalktoa 282  0.003 0.963 There are many 4-way 144 0.11 0.017
transit stop (such as bus, train, (-0.11, intersections in my (0.01,
trolley, or tram) from my home 0.14) neighborhood 0.30)
My neighborhood has several 271  0.05 0.395 There are many places to go 156 0.21 <0.001
free or low cost recreation (~0.07, within easy walking distance of (0.13,
facilities, such as parks, walking 0.17) my home' 0.29)
trails, bike paths, recreation
centers, playgrounds, public Sufficient
swimming pools, etc Many shops, stores, markets or 636  0.20 <0.001
There ar'e mal"ny 4-way 254 0.10 0.011 other places to buy things I need (0.12,
1nt‘ersect10ns nmy (0.05, are within easy walking distance 0.28)
neighborhood 0.23) of my home
There are many places to go 259 0.3 <0.001 Itis withina 10-15 minwalk toa 636  0.02 0.700
within easy walking distance of (0.04,‘ transit stop (such as bus, train, (~0.07,
my home 0.23)° trolley, or tram) from my home 0.09)
Gender My neighborhood has several 615  0.10 0.011
Men free or low cost recreation (0.02,
Many shops, stores, markets or 386 0.17 0.001 facilities, such as parks, walking 0.18)
other places to buy things I need (0.06, trails, bike paths, recreation
0.26)

(continued on next page)
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Table 3 (continued)

PANES* Item content n s (95 %CI) p

centers, playgrounds, public
swimming pools, etc

There are many 4-way 583 0.18 <0.001
intersections in my (0.06,
neighborhood 0.24)
There are many places to go 597  0.25 0.002
within easy walking distance of (0.08,
my home 0.41)

" PANES = Physical activity neighborhood environment scale.

Y rs: Spearman’s correlation coefficients between items measured with PANES
and GIS; CI: Confidence interval.

¥ p < 0.05 for the difference in rs between age-groups, and p value was from
Fisher’s r-to-z transformation.

f The places: including hospitals, clinics, schools and kindergartens.

¥ Physical activity level was classified into two categories based on the sum of
the moderate and double vigorous physical activity time: sufficient (>150 min
per week) or insufficient (<150 min per week).

present study. Thus, it is not possible for us to make further stratified
analysis to examine the correlation of subjective and objective measures
regarding public transport stops within those often taking use of public
transportation systems. In future, validity of item 3 shall be investigated
additionally among residents who are users of public transportation
systems.

Sometimes, a statistical relationship between independent and
outcome measures may exist for overall participants, but not for each
age-, gender-, or characteristic-specific sub-population. For the purpose
to interpret such a relationship correctly it is necessary and appropriate
to investigate the relationship stratified by age, gender-, or selected
characteristics. As for PANES, it is expected that it can be used to assess
neighborhood built environment attributes not only for overall popu-
lation, but also for each of age- and gender-specific sub-populations.
Moreover, physical activity level was documented to be associated with
accuracy of self-reported built environment attributes (Adams et al.,
2009). Therefore, in this study, the concurrent validity was also exam-
ined among participants stratified by gender, age group and physical
activity level in addition to that among overall participants.

Compared to elders aged 60 + years, a stronger agreement between
subjectively and objectively measured destinations (hospitals, clinics,
schools and kindergartens) was observed among participants aged
35-59 years. No differences in PANES-CHN validity was examined be-
tween men and women, although gender differences in education level
and body weight status were observed in present study. Previous study
documented that active individuals tended to spend more time walking,
running, or biking in their neighborhoods, allowing them to observe
built environment characteristics more carefully and report them more
accurately (Adams et al., 2009; Troped et al., 2001). However, in this
study, there was no significant difference in PANES-CHN validity of all
the five selected items between sub-populations by physical activity.
These findings suggest that PANES-CHN can be used for population-
based studies on built environment features among overall urban
adults in China regardless of their age group, gender or physical activity
level.

This study has several strengths. First, subjective and objective data
on built environment attributes were collected concurrently in the
study, allowing us to make direct comparison of agreement between
them. Second, a neighborhood defined as 1-km buffer street networks
represents what is truly accessible for participants, which is better than
straight-line buffers. Finally, the correlations between subjective and
objective measures of built environment features were also investigated
by stratification of age group, gender and physical activity level in the
study, showing a broad validity of PANES-CHN among urban adults in
China.

This study also has four main potential limitations. First, because
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only five of the 17 PANES-CHN items are objectively-measurable and
then validated in this study, it should be highly prudent for researchers
to interpret the validity of entire PANESE-CHN. Second, item 3
regarding public transport stops was examined without acceptable val-
idity between subjective and objective measures in the study. Third,
participants were limited to urban adults in the study, which may not
warrant its application among rural residents. Finally, participants lived
in the same neighborhood would share the number of POIs, and thus
every 200 individuals® subjective responses were matched to the same
objective data. This could lead to increased sampling errors due to
clustering effects.

This study has particular significance for researchers to conduct
future investigations on built environment and public health in China.
With the continuous economic growth over the past decades, China has
been witnessing a rapid urbanization and people’s lifestyle/behavior
transition. Future studies are welcome to investigate the association of
different built environment attributes and behaviors as well as health
outcomes among residents. Consequently, behavior/health friendly
built environment characteristics are encouraged to be considered in
city planning and urban design for the purpose of sustainable
community-based behavior/health promotion.

In conclusion, PANES-CHN generally has a mild to moderate validity
in terms of objectively-measurable built environment characteristics
among urban adults in China, which adds the evidence that, in addition
to reliability examined previously, validity of PANES-CHN is also
acceptable in built environment —related population studies in China.
This study has significant public health implications that PANES-CHN
can be used to assess built environment attributes easily via self-report
among urban adults in population-based behavior/health promotion
campaigns in China.
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Appendix A

EPR&F17ERNK T NEER IPAQ-CHN).

dla EBAEMEX, BHENXB5TSRENEIER ? ( BRERES: 5T, RERWEREZH, SIEREY), 2E, BRTsh, RER
F; BREDFFE10) .

_ X/A (EOFox. ELLEEF. FEEN BRI EZ2a) |

dib EBEXMEREGIEDINE TR, FEESXEHBSKNE2 S SRENEKNERD?.

_ MR 9/ ( EESHEEMEIREE, MBS AR, mMEEElc ) .

dlc EREMNEX, HEHREH T KN RS2 S XM ERENEANERD?.

___ N /A

d2a ERAMEX, BENXBE5 THRERENGEAER ? ( PERERERDRID LR L FRTBMEE—L, SIETRNERRE, LIEERE
Bz, FBEITNAMER, ERHFRNTEER ; BREDIFLHI0) .

_ X/A (EOFoxX. ELLOEF. FEEN BRI E3a) |

d2b EBEXMPEREEXIEFDINAFE, TEESXERSKNEB5DERENEIERN?_ K 9%/X ( &EsHFERER
BIZE, MBI A, mEEmn2c) .

d2c EREMEX, BEHREHZ K EB S XFhERENAIIER 2.

N SE/A.

d3a ERAMtX, ZBENXKBERESERED TS ? (HTBEIFEGFR. ER. BR. KN, AF8RE. RS RERNS T )
___F/A (BEEZOX., ELLE. FEHENBDRT4a) |

d3b EEEXMSITHEFE, ZEBEFESXEHASKNENIT ? ( BEFTIHENERERE, MBI AR, MEFR3c) __ /MN___ 98/X.

d3c fREEMNSITRER:_ WRGERBERMAEL, REMREIZD) = 1;

FIR(SEREERELL, BREERBHMERIZN) = 2;

2R (AT AR LR AIHEE) = 3.

d4a EREMIE, FA—Z=RAAME, FHLNNESHESK? (HLETEN, BRBEAN, BB, LEHHEEBNTNEE )
_ N /A

d4b EREM1A, TRASMAEZXHE, EHLNHEEEEEK?.

_ N /A

dsa EREM1A, EEERT, FEEEXBETENNE 298%/X ( BB L TH®G ) .

dé6a FTERIMAMAE, EBERT, RFHEESRFNEIZENBTE /X ( IEL TSRS ) .

Appendix B
@FHEE X ABFIEMEER (PANES-CHN).

BiER: R ER PR H R BHIEURR AR OHT10- 150 EERNKE, T51-17NeESh85EE, AR EL—ESR, t
BENEZS, BRRBERRAURFABELENEGERZFARE, HEFRANREEHNERRFS LT/

el (FAAEENHKETEMNEEXRRMA?.

(1.) BPRE; (2.) BKERE, TR4EUTERSE ;.

(3.) HWPANESEHAE, NEES, (4.) 7BRUTHARE ;

(5.) 7TRUERNRE ; (99.) FHIBSAREFTFMN.

e2 MRRMBE R UEMSTHERER, BEMSHENEYEE. 7. (1) Z2FRE; (2.) BEFER; (3.) ALEE;
XIE., MEXMRENEEZ TIH—? (4.) TERAE; (88 ) THBFHRTER (99.) FHEHF
(1) Z&FAE; (2.) BEFAR; (3.) AEEE; YFREE

(4.) TERE; (99.) FHEHFIFHE e6 fRFAEENHER, A —LRERWERVIRE, BRIKRHE, b
e3 WMRRIEA, 10-150HHFITEEN, BRHISE ( AHRE, it MRE, $ITE, BITEE. BRFO. WHSFREET, 2f%

BERE ) Fifi, RIPXMRENEEZ THIH—?

(1.) BE2FEE; (2.) BEREE; (3.) BLERE;

(4.) BLEEE; (99.) FAEHFFHE

e4 (RAABEEHRAMNERSHERBEAITE. REXMRENE
ERTEIH—?

(1.) BE2FEE; (2.) BEFREE; (3.) BLREE;

(4.) T2EE; (88.) EHEFHXRTFER (99.) FFREHRF
TFHE

e5 TEMRATEA X NEEia, B L EBITERBEE, R XMEE
WEZER TIIH—" 2

TktE, R MEENEER THH—1 ?

(1.) BEFEE; (2.) BEREE; (3.) GLERE;

(4.) BLEE; (99.) FHEHRITFHE

e7 fRFABREHMEXAN, BT ERRREME/RENTERRE, FIX
MENE AR THH— 2

(1.) BE2FEE; (2.) BEFRAER; (3.) BLRE;

(4.) T2EE; (99.) FHEHFFHEE

e8 EFFMEENHERA, BT ERMNERSBEAUBRETER LHTE
BEERNBHERAE, FIXMIENE L2 TINH—?

(1.) Z2FEE; (2.) BEFAR; (3.) BEAE;
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(4.) Z2RE;
FHE

e9 MREIEFMBENMERA, 2 AMSTURRESE, g,
IBREFEERN, RMXMEENE LR TIH— 2

(1.) B2FEE; (2.) BEFTEER; (3.) FERE;

(4.) REAE; (99.) FEEHFFHE

el0 EHRALITE, EMERIFSIEABRRERMNBIERE, 1R
XMFENE AR TIH—?

(1) T2FRAE; (2.) BEFEE; (3.) BLERE;

(4.) BR2AE; (99.) FHEHFFHE

(88.) EHBEMXTER (99.) FHEHF
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ell fRRAJURERRFNNME (5%, BREF) » i (BESEFYE) ;.

(99.) FEIEHAIFHAE.

el2 ERFABENMRR, ERZMEZRAMNDE. (RIHXMREN
EERTIIH—?

(1.) Z2FREE; (2.) BEFEE; (3.) FEAE;

(4.) TLEE; (88.) EREFHERAREDE; (99.) FH
BEHTITHE

el3 ERFAEMEFHEA, BRHNATHSELIPNRE. HEEREERE
MEMBITAER. FIXMBENEERTIH—?

(1) Z2AREE; (2.) BEFEAE; (3.) FLEE;

(4.) BL2EE; (99.) FHEHRIITHAE

el4 EMMFABEFHEASAR, SBRNBETEEEPNRE. FRE&
BEBYEMEBEITE. R MEENEEZR THH—1 2
(1.) Z2FREE; (2.) BEFEE; (3.) FEEE;

(4.) BEEE; (99.) REEHFFHE

el5 TEARFFEEH XN, BF 3R EEWHERA, iILARBRETEL
REAMHAAE. RIS DENEEZR TIHB—?

(1) Z2FEE,; (2.) BEFREER; (3.) BEREE;

(4.) ZEEE; (99.) REEHFFHE

el6 TEARFFEEMAR A, BFILERRNER, iILABXEEEY. £
AREBALL, MWXMNIENEEZTHH— 2

(1) Z2AREE; (2.) BEFEAE; (3.) FEEE;

(4.) BL2EE; (99.) FHEHFITHAE

el7 TERRMHE, BiFS RS ITHBEANGR. RIHXMRE
MEEZ THH— 2

(1.) Z2AREE; (2.) BEFEE; (3.) FEEE;

(4.) BEEE; (99.) FAEHFFHE
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