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An estimated 200000 to 300000 prema-
ture deaths occur cach year in the United
States because of physical inactivity.'™* Ac-
cordingly, the goal of increasing physical ac-
tivity is one of 10 “leading indicator” areas
within the national health objectives of
Healthy People 2010.° Even with the known
health benefits of physical activity, more than
one quarter of the American population re-
mains completely inactive, and US trends in
activity showed little improvement from 1990
to 1998.% More than 60% of the world’s pop-
ulation is not physically active enough to
achieve health benefits.”

The physical, or built, environment is im-
portant in providing cues and opportunities
for activity,® and it is associated with rates of
physical activity in intervention studies and
in large population-based surveys.” Support
for the importance of the environment is de-
rived from 2 distinct literatures. A review of
19 studies in the physical activity and health
literature showed consistent associations of
accessibility of recreational facilitics, oppor-
tunities to be active, and certain aesthetic
qualities with physical activity in adults."
Researchers in the transportation and urban
planning fields have examined the relation-
ship between community design variables
and walking or cycling for transportation.
Fourteen studies have consistently shown
that people walk and cycle more when their
neighborhoods have higher residential den-
sity, a mixture of land uses (e.g., shops are
within walking distance of homes), and con-
nected streets (e.g., gridlike pattern instead
of many cul-de-sacs)."! Other community de-
sign characteristics, such as the condition of
sidewalks, the prescnce of bike paths, street
design, traffic volume and speed, and crime,
are hypothesized to be related to physical
activity'" but have not been systematically
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ical environments.

urban or rural respondents.

examined. In addition, rural areas have im-
portant differences from urban areas in their

M-8 and are

activity-related design features
generally understudied. "
Multiple questionnaires have been devel-
oped to assess physical activity—measurement
properties (i.e., reliability/validity) are docu-
mented for many of these. For example,
Ainsworth et al.” reported on the measure-
ment properties of 39 questionnaires, and
Kriska and Caspersen’® described the valid-
ity, reliability, and comprehensiveness of 32
instruments. In contrast, considering the ap-
parent importance of the built environment,
there is limited information in the literature
on how best to mecasure various aspects,
such as the presence of well-maintained
sidewalks or whether shopping venues are
within walking distance.” One method of
measuring the perceived physical environ-
ment is through population-based surveys
and surveillance systems.”” Individual re-
sponses from these surveys can be aggre-
gated to identify patterns in important
design/neighborhood features (e.g., lack of
access to sidewalks in rural areas) and to de-
termine associations between these design

Objectives. We tested the reliability of 3 instruments that assessed social and phys-

Methods. We conducted a test-retest study among US adults (n+289). We used
telephone survey methods to measure suitableness of the perceived (vs objective) en-
vironment for recreational physical activity and nonmotorized transportation.

Results. Most questions in our surveys that attempted to measure specific charac-
teristics of the built environment showed moderate to high reliability. Questions about
the social environment showed lower reliability than those that assessed the physical
environment. Certain biocks of guestions appeared to be selectively more reliable for

Conclusions. Despite differences in content and in response formats, all 3 surveys
showed evidence of reliability, and most items are now ready for usc in rescarch and
in public health surveillance. (Am J Public Health. 2004;94:47 3-483)

21-23

features and behavior. As yet, it is un-
clear whether the objective environment
{e.g., actual counts of traffic) or the per-
ceived environment (e.g., an individual’s
self-reported perception of crime in his/her
neighborhood) is more important in explain-
ing physical activity."""'

As measures of perceived envivonments
are developed, it is important to ensure that
they can be administered by multiple modes
(e.g., self and interviewer administered) and
are reliable for broad populations. Our study
reports the results of reliability testing of 3
instruments among urban and rural residents
across the United States. A major focus of
the instruments tested was the assessment of
environmental charactetistics that are be-
lieved to be related to reereational physical
activity and nonmotorized transportation, al-
though some instruments assessed other re-
lated variables.

MIETHODS

Sampling Plan
Data were collected through telephone
surveys of people aged 18 years and older
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who lived in the continental United States.
We used a modified version of the Behav-
ioral Risk FFactor Surveillance System
(BRI'SS) sampling plan®"* in which a ran-
dom-digit sample was purchased from a
database company; 50% of the telephone
numbers were from rural arcas and 50%
were from urban arcas. Rural or urban resi-
dences were defined by US Census Burcau
categories. The Census Burcau classifies as
urban all territory, population, and housing
units located within an urbanized arca or an
urban cluster. It delincates urban arca and
urban clusler boundaries to encompass
densely settled territory, which consists of
census blocks (e.g., a block bounded by city
streets) that have a population density of at
least 1000 people per square mile and have
surrounding census blocks with an overall
density of at least 500 people per square
mile. The Census Bureau'’s classification of
rural includes all territory, population, and
housing units located outside of urban areas
and urban clusters.*

Because the purpose of our study was to
determine test—retest reliability, respondents
who completed the survey were asked if they
would be willing to complete the survey
again in 7 to 21 days, and they were asked
for the most convenient time to call for the
resurvey. ‘The second calls were made within
the 7-to-21-day time frame, and the survey
was readministered. This time frame is often
uscd i test—retest studies because it is a long
enough period so that respondents are un-
likely to remember their answers to the origi-
nal survey, yet the time [rame is short
enough so that changes in behavior (c.g.,
scasonal changes in physical activity) are un-
likely to have occurred. Llach survey partici-
pant was assigned randomly to 1 of the 3
questionnaires.

Huestionnaires

Three questionnaires were used: the San
Diego instrument, the South Carolina instru-
ment, and the St Louis instrument. Each of
these had been previously tested for some
psychometric properties but had not been
tested for reliability side by side across a na-
tionwide population. All 3 questionnaires, de-
cribed In the following paragraphs, uscd the
same sociodemographic questions (i.c., race/
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cthnicity, age, gender, education level, in-
come, employment slatus). A copy of each
questionnaire is available from the lcad in-
vestigator at cach site: San Diego—].IS.
(http://www.rohan.sdsu.cdu/faculty/sallis/
index.html), South Carolina—B.E.A. (http://
prevention.sph.sc.edu), and St Louis—R.C.13.
(http://preshuedu).

The San Diego instrument (also called the
Neighborhood Environment Walkability Sur-
vey). This 98-question instrument was devel-
oped by Sallis et al. to determine the per-
ception of neighborhood design features
hypothesized to be related to physical activ-
ity. The questionnaire includes questions
about types of residences (to assess density),
proximity of stores and facilitics in the
neighborhood, perceived access to these
places, street characteristics (to assess con-
nectivity), facilities for walking and cycling,
neighborhood aesthetics, and safety regard-
ing traffic and crime. The San Diego instru-
ment was originally developed for self-ad-
ministration and was therefore adapted for
telephone administration in our study. A re-
liability study of a sclf-administered version
of this instrument was completed in San
Diego.”’

The South Carolina instrument. This 61-
question instrument was developed by
Ainsworth et al. and includes an assessment
of the physical and social environments, in-
cluding perceptions of the community envi-
ronment (c.g., whether the neighborhood is
pleasant), safety, access to recreation and
shopping destinations, and conditions of the
neighborhood and facilities. Thirteen items
focus on the neighborhood, which is de-
fined as a half-mile radius or a 10-minute
walk from the respondent’s home, and 13
items focus on the community, which is de-
fined as a 10-mile radius or a 20-minute
drive from the respondent’s home. Addi-
tional physical activity questions from the
BRFSS incorporate an assessment of em-
ployment activity as well as moderate and
vigorous physical activitics and global walk-
ing behaviors. This instrument was previ-
ously tested for reliability and validity
among 1200 adults who lived in Sumter
County, sc.2®

The St. Louis instrument. This 104-question
survey was developed by Brownson et al. to

measure physical activity and environmental
influences on physical activity across the
United States,”****" Several constructs in
the St Louis instrument were used to de-
velop and evaluate physical activity interven-
tions in rural scttings,"™*' The questionnaire
includes a detailed assessment of walking
bchavior, places to walk, barriers to being
physically active, neighborhood infrastruc-
ture for walking and cycling, perceptions
about places for walking, social assets, social
support for physical activity, community as-
scts, policy attitudes, and sedentary behav-
iors. An carlier version of this instrument
was tested for reliability in a US sample of
ethnically diverse women aged 40 years and

32
older™

Data Collection

‘Telephone calls were made in April and
May 2002 by experienced interviewers
who had at least 8 hours of specific training
[or this project. Calls were made between
5:00 rm. and 9:00 p.m. on weekdays and
between 12:00 ey, and 6:00 rv. on week-
ends. The person who answered the phone,
if eligible, responded to the survey. If the
person who answered the phone was under
18, he or she was asked to give the phone
to an available adult who lived in the
household. The baseline response rate [or
the original survey was 36.3%, which was
calculated with the method of the Council
of American Survey Rescarch Organiza-
tions,” and the retest survey had a re-
sponse rate of 63.9%. The average inter-
view administration times for cach of 3
instruments were as follows: San Diego—24
minutes, South Carolina—25 minutes, and
St Louis—30 minutes. These administration
times provide only a rough estimate of time
needed to complete surveys of environmen-
tal features, because questionnaires varied
in their number of questions related to fac-
tors other than the physical cnvironment
(e.g., the St Louis instrument included a
substantial block of questions about social
and communily assets).

Analyses

After cleaning and cditing the data, the re-
liability of each variable from time 1 to time
2 was assessed with the 1-way model intra-
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class correlation coefficient (ICC).** The ICC
is derived from a 1-way analysis of variance,
and it represents the proportion of total vari-
ation accounted for by the variability be-
tween, rather than within, subjects. As a
rough guide, we followed the adjectival rat-
ings suggested by Landis and Koch™ in the
following categories: 1.0 to 0.8 (almost per-
fect agreement), 0.8 to 0.6 (substantial

‘

agreement), 0.6 to 0.4 (moderate agree-
ment), 0.4 to 0.2 (fair agreement), and 0.2
to 0.0 (poor agreement). Agreement for each
of the 3 questionnaires also was considered
separately for urban versus rural respon-
dents, because earlier studies have shown
that patterns in these environmental charac-
teristics can vary widely depending on urban

or rural residence, ™'

TABLE 1—Characteristics of Participants in the Study of Reliability of 3 Questionnaires:

United States, 2002

Total Sample
South Test-Retest
San Diego Carolina St Louis Agreement/
(n=93) (n=97) (n=99) Reliability
Characteristic n % n % n % % ICC
Gender
Female 66 710 59 628 57 606 992 098
Male 21 20 38 3712 42 39.4
Race
White 78 839 73 75:3 78 796 954 085
Black or African American 11 11.8 20 20.6 18 18.4
Other® 4 4.4 4 41 2 2.0
Age,y
<30 16 17.2 23 231 17 172 982 098
30-39 24 258 10 10.3 19 19.2
40-49 18 19.4 13 134 17 171
50-59 22 23.6 21 21.1 16 16.2
>60 13 140 30 309 32 30.3
Education
Less than high school 4 43 14 14.5 11 112 723 087
High school or GED 21 26 31 320 29 29.6
Some college/technical school 30 32.3 24 241 33 337
College graduate 21 22.6 19 19.6 16 16.3
Post graduate/professional degree 17 18.3 9 9.3 9 9.2

Annual income

<$20000 13
$20000-$34 999 21
$35000-<$49999 17
>$50000 34
Employment status
Employed for wages—full-time 46
Employed for wages—part-time 12
Self-employed 12

Out of work, retired, disabled or unable to work 18
Homemaker/student 8

15.2 19 216 20 233 736 082
24.7 30 341 26 291
20.0 14 159 15 17.4
400 25 284 26 303

495 3 361 3T 318 737 086
12.9 13 13.4 9 9.2
12.9 2 24 8 8.2
161 36 3712 29 29.6
8.7 11 114 15 15.3

Note: ICC= intraclass correlation coefficient.

*Other includes Asians/Pacific Islanders and American Indians/Alaska Natives.
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RESULTS

Compared with the overall US popula-
tion,”® our sample tended Lo overrepresent
females, Whites, and persons who had more
than a high school education. Statistically sig-
nificant differences (P<0.01) across the 3
samples were present for age group, educa-
tion level, and employment status (Table 1).
Coefficients of reliability were consistently
high for sociodemographic variables (i.c.,
gender, race/ethnicity, age, education level,
income, employment status); the ICC values
ranged from 0.98 for gender and age to
0.82 for annual household income. These
coefficients were similarly high across all 3
questionnaires.

For the San Diego questionnaire (Table 2),
more than 70 different individual questions
were used to form 8 major constructs. All
means and frequencies in Tables 2, 3, and 4
are based on the second administration of
the questionnaire because it represented the
final sample after attrition. Across the vari-
ous constructs, reliability coefficients were
nearly always at the moderate level or
higher. Within the construct “land use mix—
diversity,” the largest proportion of coeffi-
cients greater than or equal to 0.60 was
found. Across all constructs, only 1 question
resulted in poor reliability: the neighbor-
hood characteristic of not many/any cul-de-
sacs. The San Diego instrument also was
constructed to allow calculation of scale reli-
abilities for the 8 domains (on the basis of
the mean of questions within a scale). The
1CC values for the 8 scales ranged from
0.41 for “strect/walking environment” to
0.93 for “land use mix—diversity.” Most
scales were in the substantial agreement cat-
egory. Reliabilitics also were assessed sepa-
rately for urban versus rural respondents
(data not shown). Most constructs for the
San Diego instrument measured the physical
environment with about cqual reliability in
urban versus rural areas. Two constructs
(“land use mix—diversity” and “neighbor-
hood satisfaction”) had higher ICC valucs
for urban compared with rural respondents.
For 1 construct (“neighborhood salety”), reli-
ability tended to be higher for rural com-
pared with urban respondents. Many differ-
ences in coefficients were small; however,
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TABLE 2—Reproducibility of ltems and Scales That Assessed Physical Environments: San Diego
Instrument, 2002 (n=93)
Travel Time to Location
Observed
Instrument Domain and Characteristic 1-5 Min, % 6-10 Min, % 11-20 Min, % 21-30 Min, % >31 Min, % Mean (SD) Agreement, % ICC
Land use mix—diversity 0.93
Convenience/small grocery store 29.0 20.4 25.8 8.6 16.1 3.4(1.4) 68.5 0.85
Supermarket 8.8 121 253 14.3 39.6 2.4 (1.4) 54.8 0.69
Hardware store 11.4 6.8 22.7 11.4 417 22.(1.5) 57:2 0.74
Fruit/vegetable market 10.0 11:3 18.8 12.5 41.5 2.1(1.6) 53.4 0.46
Laundry/dry cleaners 17.6 1241 14.3 19.8 36.3 2.7(1.5) 63.2 0.64
Clothing store 5.9 12.9 16.5 11.8 52.9 2.0 (1.5) 60.5 0.60
Post office 132 15.4 17.6 17.6 36.3 2.6 (1.5) 54.9 0.80
Library 16.3 10.9 15.2 17.4 40.2 2.6 (1.5) 65.4 0.79
Elementary school 215 183 215 11.8 26.9 3.1(15) 64.3 0.80
Schools other than elementary 10.8 19.4 16.1 129 40.0 2.6 (1.5) 53.5 0.60
Bookstore 6.3 10.0 15.0 10.0 58.8 1.9(1.5) 58.4 0.73
Fast-food restaurant 16.7 17.8 25.6 12.2 21.8 2.6 (1.5) 56.0 0.72
Coffee place 20.5 9.6 16.9 12.0 41.0 26 (1.7) 54.9 0.62
Bank/credit union 215 18.3 18.3 12.9 29.0 3.0(15) 62.0 0.74 i
Non-fast-food restaurant 16.5 15.4 23.1 12.1 33.0 2.8 (1.5) 55.5 0.68 ‘
Video store 14.3 9.9 209 16.5 385 25(1.5) 62.2 0.83
Pharmacy/drug store 11.2 14.6 236 15.7 348 25(1.5) 56.1 0.79
Salon/barber shop 253 132 19.8 17.6 24.4 3.1(15) 64.3 0.67
Your job 39 39 39 9.1 79.2 1:3(1.3) 70.3 0.60
Bus/trolley stop 49.7 16.7 6.4 26 34.6 3.3(2.0) 67.2 0.77
Park 29.7 19.8 14.3 9.9 26.4 32(1.6) 60.8 0.80
Recreation center 16.0 8.6 185 14.8 42.0 2.3(1.7) 46.2 0.44
Gym/fitness facility 8.1 16.3 18.6 11.6 45.3 2.3(15) 52.0 0.58
Presence of Housing Type in Neighhorhood
Characteristic None, % Few, % Some, % Most, % All, % Mean (SD) Observed Agreement, % ICC
Residential density 0.78°
Detached single-family residences 6.5 17.2 15.1 230 37.6 2.7.(1:3) 57.2 0.52
Townhouses/row houses of 1-3 stories 54.8 20.4 10.8 10.8 32 19(1.2) 62.0 0.56
Apartments/condos 1-3 stories 57.6 20.7 13.0 6.5 22 1.8 (1:1) 64.2 0.70
Apartments/condos 4-6 stories 89.2 6.5 32 14 i 1.2 (0.5) 839 0.51
Apartments/condos 7-12 stories 93.5 4.3 1 14 i 1.1(0.4) 96.9 0.89
Apartments/condos > 13 stories 97.8 L A 1. A 1.0(0.3) 97.8
Acceptance of Statements
Strongly Somewhat Somewhat Strongly Observed
Characteristic Agree, % Agree, % Disagree, % Disagree, % Mean (SD) Agreement, % ICC
Land use mix—access 0.77
Shopping at local stores 31.2 20.4 12.9 355 25(1.3) 532 0.57
Stores within walking distance 25.8 30.1 8.6 355 25(1.2) 61.4 0.71
Parking difficult in shopping areas 5 14.0 i1.2 61.3 1.7 (1.0) 41.8 0.22
Many places within walking distance 33.7 26.1 8.7 31:5 2.6(1.3) 44.6 0.53
Easy walking to transit stop 40.5 16.7 24 40.5 2.6 (1.4) 125 0.78
Hilly streets difficult to walk 6.5 14.0 172 62.4 1.7 (1.0) 54.4 0.48
| Canyons/hillsides limit the number of traveling routes 22 1.5 12.9 17.4 1.3(0.7) 60.3 0.25
Continued
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TABLE 2—Continued ;
|
Street/walking environment 0.41 1
Not many/any cul-de-sacs 38.7 24.7 6.5 30.1 2.7(1.3) 33.3 0.18 ‘
Walkways connect cul-de-sacs to streets 152 152 9.8 59.8 1.9{1.2) 49.9 0.26 \
Short distance between intersections 44.4 211 10.0 24.4 29(1.2) 415 0.22 ‘
Many 4-way intersections 35.5 20.4 10.8 333 2.6(1.3) 47.4 0.51 1
Many alterative travel routes 48.4 28.0 5.4 183 31(11) 56.0 0.66
Infrastructure for walking/cycling 0.76
Sidewalks on most streets 48.4 18.3 32 30.1 29(1.3) 635 0.77
Well-maintained sidewalks 29.3 27.2 7.6 359 25(13) 60.7 0.69 ‘
Bike/pedestrian trails accessible 17.4 17.4 9.8 55.4 20(1.2) 478 0.52 ‘
Sidewalks separated from the roads by parked cars 22.6 16.1 TE3 53.8 2.1(1.3) 52.8 0.56
Grass/dirt strip separates the streets from sidewalks 38.7 12.9 9.7 381 2.5 (1.4) 53:3 0.65 ‘
Neighborhood safe for biking 58.1 30.1 22 9.7 3.4(0.9) 49.5 0.45 ;
Neighborhood aesthetics 0.66 \
Trees along the streets 58.1 25.8 22 14.0 3:3.(1:2) 53.9 0.57 1
Trees/canopy cover along the sidewalks 17.6 24.2 33 54.9 20(1.2) 429 0.49 }
Many interesting sights while walking 38.7 36.6 12:9 11.8 3.0(1.0) 57.0 0.64 ‘
Neighborhood free from litter 50.5 34.4 6.5 8.6 3.3(0.9) o) B 0.46 1
Attractive views/landscape 35.9 272 20.7 16.3 28(1.1) 46.8 0.54 ‘
Attractive buildings/homes 39.8 419 9.7 8.6 3.1(0.9) 5131 0.64
Neighborhood safety 0.69,” 0.64°
Too much traffic to walk along the street where you live 75 14.0 17:2 61.3 1.7 (1.0 52.8 0.59
Too much traffic to walk along the nearby street 9.7 15.1 17.2 58.1 1.8 (1.0) 45.1 0.46
Slow traffic speed on the street where you live 48.4 24.7 12.9 14.0 311(1.9) 39.1 0.34
Slow traffic speed on the nearby street 36.6 28.0 18.3 1732 28(1.1) 41.8 0.39
Streets well lit at night 355 323 9.7 22.6 28(12) 48.8 0.44
Most drivers exceed the posted speed limit while 35.9 239 20.7 19.6 28(1.1) 49.5 0.56
driving in the neighborhood
Walkers/bikers visible in the neighborhood 46.2 35.2 6.6 121 32(1.0) 51.7 0.57 :
Crosswalks/pedestrian signals to help crossing 33:3 183 75 40.9 2.4 (1.3) 49.6 0.56 ‘
busy streets !
Crosswalks help walkers feel safe crossing busy street 212 239 8.7 40.2 2.4 (1.3) 535 0.61 !
Lots of exhaust fumes when walking 4.3 18.3 18.3 59.1 1.7(0.9) 59.1 0.63
Greet people while walking 48.9 35.9 8.7 6.5 3.3(0.9) 56.6 0.44
High crime rate in the neighborhood 6.5 6.5 20.7 66.3 1.5(0.9) 63.1 0.61
Unsafe walking during the day because of crime rate 0.0 5.4 22.6 72.0 1.3(0.6) 61.3 0.31
Unsafe walking at night due to crime rate 12.0 13.0 16.3 58.7 1.8(1.1) 59.7 0.69 3
Safe for a kid to walk around the block alone during 55.9 26.9 8.6 8.6 3.3(1.0) 56.9 0.49 ‘
the day |
Neighborhood satisfaction 0.65
Acceptance of Statements
Strongly Slightly Neither Agree Slightly Strongly Observed
Characteristic Agree, %  Agree,%  Agree,%  nor Disagree, %  Disagree, %  Disagree, %  Disagree,%  Mean (SD)  Agreement, % ICC
Freeway access from home 32.3 25.8 12.9 16.1 43 22 6.5 53(1.7) 324 0.50
Access to the bus/trolley system 22.6 24.7 6.5 19.4 2:2 2:2 22.6 4.5(22) 43.6 0.61
Commuting time to work/school 46.2 24.7 9.7 15 43 2.2 5.4 5.7 (1:7) 46.4 0.44 }
Continued
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TABLE 2—Continued

Access to shopping 36.6 28.0 11.8 il 8.6 4.3 9.7 53120 39.8 0.51
Number of neighborhood friends 37.6 30.1 14.0 2.2 32 6.5 6.5 55 (1.8) 452 0.63
ANumber of neighborhood acquaintances 40.9 34.4 10.8 4.3 1:1 2%2 6.5 5.8 (1.7) 43.1 0.52
How easy/pleasant to walk in the neighborhood 50.5 29.0 8.6 3.2 1 2.2 5.4 6.0 (1.6) 45.2 0.67
How easy/pleasant to bike in the neighborhood 41.9 29.0 8.6 5.4 4.3 5.4 5.4 5.6 (1.8) 43.1 0.56
Neighborhood a good place to raise children 55.9 20.4 15 32 4 6.5 5.4 5.9 (1.8) 49.6 0.69

(1.4) 57.0 0.73

Neighborhood a good place to live 65.6 20.4 5.4 22 11 2.2 3.2 6.3

Note: ICC=intraclass correlation coefficient.

°For traffic section within the Neighborhood safety domain.
°For crime section within the Neighborhood safety domain.

when large differences (>50%) in coelli-
cients were found, urban respondents nearly
always showed higher reliability than rural
respondents.

Results for 19 questions about the com-
munity and physical environment are
shown for the South Carolina instrument
(Table 3). Among these variables, most
questions {(n=10) were classified in the
moderate agreement category, and 7 ques-
tions showed substantial reliability. The
highest reliability was shown for the ques-
tion regarding the presence of sidewalks
(ICC=0.87), and the lowest reliability was
for the question regarding equal access Lo
public recreation facilities (ICC=0.39). Re-
liability was higher for urban respondents
on 10 questions and for rural residents on
9 questions. In most cases, coefficient dif-
ferences were small. Four exceptions were
“problem with unattended dogs” (urban
ICC=0.76, rural ICC=0.37), “safety of the
public recreation facilities” (urban 1CC=
0.37, rural ICC=-0.04), “condition of pub-
lic recreation facilities” (urban ICC=0.74,
rural ICC=-0.07), and “use of shopping
mall for physical activities” (urban ICC=
0.49, rural ICC=0.26).

The highest proportion ol questions
within the St Louis questionnaire (Table 4)
showed moderate reliability (n=12). Only
2 questions (“most-liked featurc of the
walking [acilities” and “hours spent driving
for delivery/picking up kids/errands per
week”) resulted in poor agreement. Except
for the question about hours spent using a

computer, cach of the questions that at-
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tempted to measure sedentary behaviors
showed only fair or poor agreement. Differ-
ences in reliabilities for urban versus rural
respondents were more distinct for the St
Louis instrument than for the other 2 ques-
tionnaires. For questions that assessed the
community environment, 1 question (“least-
liked feature of the walking facility”) was
more reliable for urban respondents, and
all other questions showed higher repro-
ducibility among rural respondents. Of the
5 questions that assessed sedentary behav-
jors, 4 showed higher reliability for urban
compared with rural respondents, and 1
question in this domain (“hours spend driv-
ing for delivery/picking up kids/errands”)
showed no urban—rural variation. Iinally,
for neighborhood safety, 7 of 8 questions
were more reliable for rural compared with
urban respondents.

DISCUSSION

There is growing rcecognition that it is ¢s-
sential to understand, and eventually inter-
vene on, environmental and policy factors if
we are to increase population rates of physi-
cal activity.™""*® To conduct research studies
that test these environmental hypotheses, it
is essenlial to improve measurement of envi-
ronmental variables. There are at least 2
ways in which these environmental factors
can be measurcd. First, unobtrusive ndica-
tors or measures are those on which data
can be collected without an individual’s or
community’s awareness.”” They often in-

clude examining physical surroundings,

*Weighted by the following formula: (1 X single-family detached) + (12 X row houses/townhouses 1-3 stories) + (10 X apartments/condos 1-3 stories) + (25 X apartments/condos
4-6 stories) + (50 X apartments/condos 7-12 stories) + (75 X apartments/condos > 13 stories).

archival (public) records, sales records, insti-
tutional records, and personal documents, as
well as observational measures recorded for
specific events.” ™ Recently, systematic di-
rect observations of features of the physical
environment within communitics has been
shown to be a uselul and reliable method
for collecting data.” Regardless ol how data
are collected, they can be mapped and ana-
lyzed with geographic information system
technologies, ™"

The other main source of environmental
measures is from survey or surveillance data
on individuals that can be aggregated to
some larger unit (e.g., zip code) and com-
pared across subgroups. The 3 instruments
used in our study are useful for this type of
data collection and analysis. Although cach
instrument was designed for a slightly differ-
ent purpose, most of the variables were rea-
sonably reliable in a diverse sample of adults.
In spite ol differences in content and re-
sponsc formats, all 3 surveys showed evi-
dence of reliability, and most items are now
ready for use in rescarch and in public health
surveillance. Several patterns in our data de-
serve mention:

* Most questions in our surveys thal at-
tempted to measure specific characteristics of
the built environment {e.g., distance between
destinations, presence ol sidewalks) showed
moderate to high reliability.

* Questions about the social environment
{c.g., pereeived salely in one’s neighborhood)
showed lower reliability than those that as-

sessed the buill environment.

American Journal of Public Health | March 2004, Vol 94, No. 3

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




South Carolina instrument, 2002 (n=97)

TABLE 3—Reproducibility of Items That Assessed Community and Physical Environments:

March 2004, Vol 94, No. 3 | American Journal of Public Health

Group Observed
Characteristic n Prevalence, % Agreement, % ICC
Community environment
Neighborhood physical activity level
Very active 7 Tl 60.9 0.49
Somewhat active 55 60.4
Not very active 23 253
Not at all active 6 6.6
Neighborhood as a place to work
Very pleasant 50 5372 67.1 0.57
Somewhat pleasant 40 42.6
Not very pleasant 3 32
Not at all pleasant 1 Lyl
Problem with unattended dogs
A big problem 6 6.2 64.6 0.65
Somewhat of a problem 18 18.6
Not very much of a problem 20 20.6
Not a problem at all 53 54.6
Neighborhood safety
Extremely safe 24 21.6 67.9 0.62
Quite safe 54 85,7
Slightly safe 19 19.6
Not at all safe 3 31
Traffic in the neighborhood
Heavy 18 18.6 70.8 0.63
Moderate 44 45.4
Light 35 36.1
Safety of public recreation facilities
Very safe 42 56.0 67.6 0.42
Somewhat safe 32 42.7
Somewhat unsafe 1 1.3
Physical environment
Sidewalks in the neighborhood
Yes 58 59.8 93.8 0.87
Condition of sidewalks
Very well maintained 27 46.6 2.7 0.66
Somewhat maintained 23 39.7
Not very well maintained 6 10.3
Not at all maintained 2 3.4
Condition of streetlight at night
Very good 11 11.7 46.5 0.79
Good 28 29.8
Fair 22 23.4
Poor 12 12.8
Very poor 21 22.3
Continued

+ Certain blocks of questions appeared to be
selectively more reliable for urban or rural
respondents (e.g., residential densily was
more reliably reported among urban respon-
dents). We expected many of these items Lo
perform better in urban samples, because
most environmental constructs were derived
from studies or {rom considerations ol urban
settings. Some variables may be largely irrel-
evant for rural environments. One rescarch
priority is to identily environmental variables
in rural settings that might be related to
physical activity.

* When the reliability of entire scales were
tested, ICC values tended to fall in the sub-
stantial agreement (0.6-0.8) calegory.

+ Additionally, some questionnaire items with
responses that vary on the time of the day,
such as availability of parking at stores and
traffic patterns, may not be suitable for point-
in-time reliability testing,.

When determining which questionnaire
scales to use in a particular study, there is a
trade-off between the ability to comprehen-
sively measure all domains and the feasibil-
ity of collecting data efficiently. It is neces-
sary to match environmental variables with
the physical activily outcomes ol interest,
and very specific hypotheses may need to
be developed. For example, walking lor
transportation is likely to be related to the
presence of shops nearby, and walking for
recreation may be more related to neigh-
borhood aesthetics. Bicycling is expected to
be related to accessibility of cycling lacili-
ties, and other types of recrcational physical
activity may be related to presence, condi-
tion, and accessibility of recreational facili-
tics. The 3 questionnaires we evaluated can
assess a wide range of environmental vari-
ables that allow rescarchers to test multiple
hypotheses.

The next rescarch priorily is to test hy-
potheses about the relationship between en-
vironmental variables and physical activity.
Because it is not clear whether perceived or
objectively measured environmental vari-
ables provide more explanatory power, the
use of triangulation—applying multiple meth-
ods of data collection to determine points of
concordance or disagreement’" 7 —is recom-

mended. A broad range of populations
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TABLE 3—Continued

Access to public recreation facilities

Yes
Condition of public recreation facilities

Excellent

Good

Fair

Poor
Use of walking trail

Yes

No

No community walking trail available
Use of public swimming pools

Yes

No

No community public swimming pools available
Use of public recreation centers

Yes

No

No community public recreation centers available
Use of bicycle paths/trails

Yes

No

No community bicycle paths/trails available
Use of parks/playgrounds/sports fields

Yes

No

No community parks/playgrounds/sports fields available
Use of schools with public recreation activities

Yes

No

Schools with public recreation activities not open to public
Use of shopping mall for physical activities

Yes

No

No community shopping mall available
Equal access to public recreation facilities

Yes

No

No community public recreation facilities available

56 ol 76.1 0.50
19 352 69.5 0.62
22 40.7
12 22.2
il 1.9
35 36.5 67.3 0.66
29 30.2
32 333
14 14.9 64.9 0.59
52 55.3
28 29.8
22 23.4 64.5 0.51
40 42.6
32 34.0
37 253 51.7 0.47
60 41.1
49 33.6
52 54.2 65.2 0.47
34 354
10 10.4
20 22.7 53.7 0.44
38 432
30 34.1
15 15.5 67.9 0.42
66 68.0
16 16.5
76 79.2 79.8 0.39
4 42
16 16.7

Note: ICC = intraclass correlation coefficient.

should be studied for several reasons; for

example, children and older adults are likely

to do physical activity in difllerent settings.

Both cross-sectional and longitudinal studies

arc needed in multiple settings that range

from urban to rural locales. To adequately
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explain physical activity, researchers should
examine the separate and interactive contri-
butions of psychological, social, and environ-
mental variables."” As consensus is reached
on the most important correlates or predic-
tors of physical activily, these variables can

be incorporated into national surveillance
systems.

There arc several Jimitations to our study
that deserve mention. We relied on self-
reported telephone survey data for which
there arc scveral potential biases (c.g.,
possible underrepresentation of lower socio-
economic status segments of the popula-
tion).*o 8 Our questions about the environ-
ment were self-reported and did not include
separate objective measures that would
allow assessment of validity (i.c., presence of
some “gold standard”). However, 1 recent
study found statistically significant associa-
tions between scll-reported and objectively
measured (with geographic information sys-
tems) characteristics of trails that may influ-
ence physical activity.”” We do not intend to
imply that perceived environment measures
arc preferred over objective measures. At
this carly phase in this lield of rescarch, it is
important to evaluate both perceived and
objective measures of the environment as
they relate to physical activity. Our response
rate for the initial survey was lower than an-
licipated. However, because our study was
not developed to measure prevalence, and
because the follow-up response rate was
reasonable (64%j), our rcliability results
should not be subject to substantial bias.
Other similar reliability studies ol question-
naires on physical activity have shown re-
sponse rates from 13% to 54%,*"" and
many reliability studies have relied on con-
venience samples. Both the length of the
survey/completion time and the content
arcas may be factors in the low baseline re-
sponse rate.

Surveillance of chronic discases has fo-
cused primarily on the diseases themselves
until recently, when national systems began
tracking behavioral risk factors and changes
in preventive health practices.*>** " Our
study suggests that numerous dimensions of
the physical environment can be measured
reliably with telephone survey methods.
Multisite collaborations such as ours allow
for the testing of multiple instruments simul-
tancously. Surveillance systems need to
begin capturing key aspects of the physical
and social environments in addition to the
main focus on the behavior of physical

o . 2057
actl\/lty,)' 1
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Environments: St Louis Instrument, 2002 (n=99)

>30
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Characteristic n
Community environment
Availability of walking trails/tracks/paths
Yes 13
How safe while walking (n=42)
Extremely safe 26
Quite safe 5]
Slightly safe 3
Most liked feature of the walking facilities (n=40)
Location/convenience 16
Scenic beauty 13
Other® 1
Least liked feature of the walking facilities (n=41)
Unsafe surface 2
Poor lighting 2
Unattended animals 2
Like everything about the place 14
Other 21
Neighbors are physically active
Not at all true 10
Somewhat true 25
True 15
Very true 6
How safe from crime in the neighborhood
Extremely safe 33
Quite safe 52
Slightly safe 10
Not at all safe 3
Workplace environment
Employer gives incentives to exercise
Yes 23
Types of workplace support
Breaks for exercise 8
Facilities to exercise 7
Offer group services 3
Subsidize health club membership 4
Sponsor sports teams 2
Monetary incentives il
Safe stairways at work
Yes 28
No safe stairways for use 3
No stairs at all 15
Sedentary behaviors
Hours spent sitting/lying down (watch TV, reading, etc.) per week
1-10 35
11-20 26
21-30 15
23

Group
Prevalence, % Agreement, %

61.9
31.0
il

40.0
325
215

49
4.9
4.9
34.1
51.0

17.9
44.6
26.8
10.7

3347
53.1
10.2

3

41.8

320
28.0
12.0
16.0
8.0
4.0

60.9
6.5
32.6

TABLE 4—Reproducibility of Data Items That Assessed Community and Physical

Observed

96.0

69.7

43.8

54.5

56.7

69.4

40.0

67.4

54.1

=
i e

0.92

0.60

0.19

0.58

0.58

0.58

0.70

0.44

0.42

0.37

Continued

CONCLUSIONS

Our study contributes to the growing un-
derstanding about the abilily to measure
people’s perceptions of their physical and
social environments in community settings.
These surveys have been shown to be reli-
able in diverse adult samples and are now
available for use in further studies. Addi-
tional studies are needed to establish the
validity of perceptions about environmental
variables that may be related (o physical
activity. 4
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TABLE 4—Continued

Hours spent using a computer per week
1-10
11-20
21-30
>30

Hours spent driving to work per week
1-10
11-20
21-30
>30

Hours spent driving to shop per week
1-10
11-20
21-30
>30

Hours spent driving for delivery/picking up kids/errands per week

1-10
11-20
21-30
>30

Acceptance of Statements

31 35.6 7.7 0.79
8 9.2
1 12
a7 54.0
14 14.6 68.5 0.29
6 6.3
10 10.4
66 68.8
25 255 516 0.27
18 18.4
7 7
48 49.0
12 13.0 58.4 0.17
9 9.8
9 9.8
62 67.4
Strongly Somewhat Somewhat  Strongly Observed

Characteristic

Infrastructure for walking and cycling

Sidewalks on most streets of the neighborhood 38.4
Sidewalks well maintained 372
Accessible bike/walking trails 41.4
Difficult hilly street for walking 46.5
Neighborhood surroundings
Many attractive natural sites in my neighborhood 28.3
Neighborhood safety
Much traffic, barrier for walking 60.6
Most drivers exceed speed limit in the neighborhood ~ 23.2
Street well lit at night 333
Unsafe walking during the day due to crime rate 69.7
Unsafe walking at night due to crime rate 52.5
Lots of exhaust fumes 52,5
Many unattended dogs 50.5
Lots of people walking and biking in the neighborhood ~ 20.6

Note: ICC =intraclass correlation coefficient.

Agree,%  Agree,% Disagree, % Disagree, % Agreement,% 1CC

5.1 14.1 42.4 70.7 0.75
74 213 34.0 56.7 0.64
131 13.1 323 62.2 0.62
17.2 18.2 18.2 55.6 0.51
121 232 36.4 445 0.42
17.2 12.1 10.1 51.4 0.44
17.2 24.2 354 475 0.57
8.1 24.2 343 66.7 0.80
172 8.1 il 63.5 0.36
14.1 24.2 9.1 58.7 0.59
14.1 19.2 14.1 56.5 0.52
20.2 16.2 13.1 58.7 0.48
10.3 218 412 58.7 0.63

“Other=free place to exercise, trail design, safe surface, no crowds, etc.

*Other = traffic, crossing busy street, trail design, poor lighting, etc.
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