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Physical activity is an important public health
issue that has received increasing attention in
recent years."” The goal of increasing physi-
cal activity in the United States is one of 10
“leading indicator” areas described in Healthy
People 2010.° Despite the known health ben-
efits of physical activity, approximately one
quarter of the American population remain
completely inactive, and leisure-time inactiv-
ity is up to 3-fold more common in lower in-
come than higher-income populations.”

To help in achieving public health goals re-
lated to physical activity, environmental and
policy strategies are aimed at changing the
physical and sociopolitical environments.* En-
vironmental and policy approaches may be
especially indicated as a complement to more
frequently used individual behavior and
lifestyle modification strategies, because they
can benefit all people exposed to the environ-
ment rather than focusing on changing the
behavior of one person at a time.*™® Strate-
gies often include providing access to facilities
and programs not currently available and
supporting social environments that favor ac-
tivity. Examples of environmental and policy
approaches designed to increase physical ac-
tivity include walking and bicycle trails, fund-
ing for public facilities, zoning and land use
facilitating activity in neighborhoods, mall
walking programs, building construction en-
couraging activity, policies and incentives pro-
moting physical activity during the workday,
and policies requiring comprehensive school
health programs.®~®

Although such environmental and policy
interventions to promote physical activity are
being promoted widely,”' there are sparse
data on the patterns and effects of these ap-
proaches on a population-wide basis.>>® For
example, in a recent review, Sallis et al®
identified only 7 published English-language
studies focusing on the use of environmental
and policy interventions in promoting physi-
cal activity. In particular, physical environ-
ments are the least studied type of influence
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at lower income levels were oversampled.

on physical activity." In addition, existing de-
terminants studies are frequently restricted to
a narrow population (e.g., older women, uni-
versity students, or clinic patients'>"), limit-
ing generalizability. Variations in environ-
mental and policy determinants may help to
explain some of the well-documented varia-
tions in physical activity behavior across so-
cioeconomic strata.

In an attempt to add to the information
base on environmental and policy determi-
nants of physical activity, we recently con-
ducted a survey among US adults (i.e., the
US Physical Activity Study) that included an
oversampling of lower income individuals.
The main purposes were 2-fold: (1) to de-
termine descriptive patterns in perceived
environmental and policy determinants of
physical activity and (2) to examine the as-
sociations between these factors and physi-
cal activity behavior.

METHODS

Sampling

Data were collected via telephone survey,
and a modified version of the sampling plan
of the Behavioral Risk Factor Surveillance
System (BRFSS) was used in data collection.

Objectives. This study examined (1) descriptive patterns in perceived environmental and policy de-
terminants of physical activity and (2) associations between these factors and behavior.
Methods. A cross-sectional study was conducted from 1999 to 2000 among US adults; individuals

Results. Availability of areas for physical activity was generally higher among men than among women.
The 4 most commonly reported personal barriers were lack of time, feeling too tired, obtaining enough
exercise at one’s job, and no motivation to exercise. Neighborhood characteristics, including the pres-
ence of sidewalks, enjoyable scenery, heavy traffic, and hills, were positively associated with physical
activity. There was a high level of support for health policy-related measures. Up to one third of indi-
viduals who had used environmental supports reported an increase in physical activity.

Conclusions. An array of environmental and policy determinants, particularly those related to the
physical environment, are associated with physical activity and should be taken into account in the de-
sign of interventions. (Am J Public Health. 2001;91:1995-2003)

These survey methods have been described

1416 and are discussed

in detail elsewhere
only briefly here. The cross-sectional risk fac-
tor survey used a random-digit dialing tech-
nique to collect data.

As a means of obtaining a representative
sample of lower income individuals, zip
code areas in which 32% or more of resi-
dents were below the federal poverty level
were oversampled. Once zip codes were se-
lected, the area code—exchange combina-
tions that were at least 70% within the zip
code—defined area were determined and
used as the final sample frame for this stra-
tum. All area code—exchange combinations
below the 70% criterion were eliminated
from the sample frame.

The random-digit-dialed sample that was
used for this project can be best characterized
as a single-stage equal probability selection
sample of all residential telephone numbers
(including listed, unlisted, and unpublished
numbers) in the defined sampling frame. The
system involved a database consisting of all
residential telephone exchanges, working
bank information, and various geographic
variables such as state, county, and zip code.
In addition, the database provided working
bank information at the 2-digit level; each of
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the 100 banks (i.e., first 2 digits of the 4-digit
suffix) in an exchange is defined as “working”
if it contains 1 or more listed households with
telephones. On a national basis, this definition
covers an estimated 96.4% of all residential
telephone numbers and 99.96% of listed res-
idential numbers.

This database is updated on a quarterly
basis. The sample frame consisted of the set
of all area code—exchange combinations and
their associated working banks that met the
criteria listed earlier. The result was that
every potential telephone number within the
defined sample frame had a known and equal
probability of selection. After the sample had
been generated, we applied a systematic post-
generation technique (GENESYS-ID) de-
signed to purge a percentage (approximately
35%) of business and nonproductive num-
bers. In the course of the interviews, if con-
tact could not be made after an initial call
and 3 additional attempts, another number
was selected from the primary sampling unit.

Instrumentation and Data Collection

The survey instrument was developed
through a combination of questions derived
from the BRESS, the National Health Interview
Survey, and other recent surveys.”**>-!
When valid and reliable scales were docu-
mented in the literature and available, every ef-
fort was made to use these scales intact. Psy-
chometric properties of the questions and
scales have been reported elsewhere, 292223
In a few cases, adaptations were made from in-
person to telephone administration (e.g., use of
a yes—no question rather than a checklist). The
final instrument contained 90 questions (in-
cluding skip patterns); average administration
time was 30 minutes.

Questions on perceived environmental and
policy determinants took several forms and,
unless otherwise noted, were asked of all re-
spondents. These questions were grouped in
broad categories, although there was consid-
erable overlap between the categories. In re-
gard to the physical environment, a “general
access” question asked “Do you have access
to places to exercise?” As a means of gaining
information on “specific access” variables, in-
dividuals who engaged in some type of recre-
ational activity were asked where they did so.
Information on various neighborhood charac-
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teristics was obtained via items asking respon-
dents to indicate, through yes—no responses,
whether their neighborhood had sidewalks,
hills, and so forth.

Questions also focused on social factors
and personal barriers. Responses to items re-
lated to friends and family (e.g., “If you had
someone like a friend or family member to
exercise with, chances are that you would ex-
ercise more”) were made on a 4-point scale
ranging from strongly agree to strongly dis-
agree. Respondents were asked about a series
of personal barriers to being more physically
active: “I am going to read you some things
that interfere with or prevent you from exer-
cising or being physically active. For each
one, tell me how often it interferes or pre-
vents you from exercising or being physically
active.” For each barrier (e.g., “Others discour-
age me”), a 5-point scale ranging from never
to very often was used.

Newly developed questions on physical ac-
tivity behavior focused on moderate and vig-
orous physical activity in the domains of oc-
cupational physical activity, time spent in
nonoccupational walking, moderate-intensity
recreational activities, and vigorous-intensity
recreational activities. These questions, de-
signed to estimate compliance with new pub-
lic health recommendations,' have been
tested for reliability and validity.**

Interviews were completed between Sep-
tember 1999 and January 2000; 1818 indi-
viduals were interviewed (Table 1). Inter-
viewers with previous experience conducted
the interviews, and each underwent at least
16 hours of training. The response rate was
calculated according to the method of the
Council of American Survey Research Orga-
nizations and was based on the ratio of
completed interviews to the sum of com-
pleted interviews, refusals, and a standard
fraction of numbers that were working but
either rang with no answer or were busy
after multiple attempts.?® The response rate
was 61%.

Analyses

Data on physical activity behavior were
cleaned and edited according to standard
quality control procedures.”® This included
imputation for a small percentage of values,
particularly when reported duration of activ-

TABLE 1—Sociodemographic
Characterisitics of Participants in the
US Physical Activity Study, 1999-2000

Sample, US Census,
Characteristic No. (%) %"
Sex
Female 1220 (67.1) 51.1
Male 598 (32.9) 48.9
Age group, y
18-29 487 (26.8) 21.8
30-44 548 (30.1) 319
45-64 479 (26.3) 29.2
65+ 295 (16.2) 17.1
Missing/unknown 9(0.5)
Race/ethnicity
White 971 (53.4) 82.4
Black 546 (30.0) 12.8
Other 295 (16.2) 48
Missing/unknown 6 (0.4)
Household income, $
<10000 347 (19.1) 9.2
10000t0 <20000 548 (20.8) 14.5
20000 t0<35000 391 (21.5) 19.6
=35000 502 (27.6) 56.7
Missing/unknown 200 (11.0)
Education
Less than 330(18.2) 11.6
high school
High school 547 (30.1 319
Some college 521 (28.7) 21.4
College 419 (23.0) 35.1
Missing/unknown 1(<0.1)

#1999 estimated US census figures for persons 18
years or older.

ity was clearly out of range (e.g., reports of
more than 8 hours per day of moderate or
vigorous activity). Physical activity behavior
was grouped into 1 of 3 categories: (1) mod-
erate (5 times per week, 30 minutes per ac-
tivity) or vigorous (3 times per week, 20
minutes per activity) activity (those who
meet public health recommendations), (2) in-
sufficient activity (those who do not meet
the recommendation for moderate activity
or vigorous activity), or (3) inactive (those re-
porting no moderate or vigorous activity).
These algorithms were developed by the
Centers for Disease Control and Prevention
(CDC) for use in recent population-based
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surveys (C. Macera; Physical Activity and
Health Branch, CDC; written communica-
tion; August 2000).

Unadjusted and multivariate-adjusted
odds ratios (ORs) and 95% confidence in-
tervals (CIs) were calculated to compare
levels of physical activity by various socio-
demographic and environmental policy cate-
gories. In developing logistic regression
models based on multiple potential con-
founders, we added independent correlates
to a model if they had been consistently
shown to be significant predictors of physi-
cal activity in ours and other national stud-
ies.>?° The variables selected in the final
modeling process included age, sex, race/
ethnicity, household income, and education
level. For logistic regression analyses, physi-
cal activity behavior was dichotomized
(meeting public health recommendations vs
insufficient activity and inactivity).

‘ RESEARCH ‘

RESULTS

The sociodemographic characteristics of
the study population are shown in Table 1.
The sample tended to underrepresent men,
Whites, and higher income groups (in com-
parison with data from the US census). As in-
tended from our sampling plan, approxi-
mately 40% of the study population had
household incomes below $20 000 per year.

Patterns Among Environmental and
Policy Determinants

Data related to the physical environment
were examined by sex and income level
(Table 2). Among general access variables, re-
ported availability of places for physical activ-
ity was typically higher among men than
among women. The largest difference by in-
come group was that for access to both in-
door and outdoor places to engage in physi-

TABLE 2—Characteristics of the Perceived Physical Environment Among Participants in the US
Physical Activity Study, by Sex and Income Level, 1999-2000

cal activity. The relative differences between
income groups (i.e., absolute difference in per-
centages divided by the larger percentage) for
this category were 25% among women and
59% among men.

Regarding specific access variables, men
again tended to report higher levels of avail-
ability of places and equipment for leisure-
time activity for each category except shop-
ping malls. Specific access variable patterns
also differed by income group and sex. For
example, among women, those with higher
incomes generally reported greater access
than those with lower incomes to areas or
equipment such as walking or jogging trails,
parks, and treadmills. In contrast, among men,
those with lower incomes generally reported
higher rates of access than those with higher
incomes.

Regarding other neighborhood characteris-
tics, the majority of respondents, regardless of

Women, % (95% CI)

Men, % (95% Cl)

Environmental Characteristic Total

Lower Income’ Higher Income”

Lower Income® Higher Income”

General access variables

Places to exercise 78.8 (76.4,81.2)

(
Indoor or outdoor 56.8 (53.8,59.8)
Indoor only 15.6 (1.7,29.5)
Outdoor only .5 (5.0, 8.0)
Specific access variables®
Walking/jogging trail 24.6 (21.8,27.4)
Neighborhood streets 64.5 (61.4, 67.6)
Park 28.2(25.3,31.1)
Shopping mall 41.2 (38.0,44.4)
Indoor gym 19.5(16.9,22.1)
Treadmill 24.3(21.5,27.1)
Neighborhood characteristics
Sidewalks present 61.2 (58.3,64.1)
Enjoyable scenery 76.4 (73.9,78.9)
Heavy traffic 441 (41.1,47.1)
Hills 40.1(37.2,43.0)
Streetlights 74.1(71.5,76.7)
Unattended dogs 44.5 (41.5,47.5)
Foul air from cars/factories 18.1(15.8,20.4)

69.3 (65.3, 73.3) 87.7 (85.0,90.4)

(: ( ( (

48.3 (44.0,52.6) 64.7 (60.7, 68.7) 64.3 (60.3, 68.3) 27.8 (211, 34.5) 68.3(63.3,73.3)
13.9(109,16.9) 17.1 (14.0,202) 13.2 (104, 16.0) 13.1 (85, 17.7) 13.3 (9.7, 16.9)

7.1(4.9,9.3) 9(39,7.9) 7(72,122) 10.7 (6.5, 14.9) 2(6.1,12.3)
212 (17.2,25.2) 27.5(23.6,31.4) 25.0 (21.1,28.9) 28.6 (21.8, 35.4) 23.0 (18.2,27.8)
63.5 (58.8,68.2) 65.4 (61.2, 69.6) 68.2 (64.0, 72.4) 76.8 (70.4,83.2) 633 (57.8, 68.8)
253 (21.1,29.5) 30.5 (26.4, 34.6) 335 (29.2,37.8) 38.7(31.3,46.1) 30.7 (25.5, 35.9)
43.1(38.3,47.9) 39.7 (35.4, 44.0) 31.0(26.8,35.2) 36.9 (29.6,44.2) 27.7 (22.6,32.8)
16.1 (12.5,19.7) 22.4(18.7,26.1) 26.1 (22.1,30.1) 27.4(20.7,34.1) 25.3(20.4,30.2)
18.7 (14.9,22.5) 28.9 (24.9,32.9) 25.9 (219, 29.9) 20.8 (14.7, 26.9) 28.7 (23.6,33.8)

62.4 (58.2, 66.6
70.3 (66.4,74.2
50.6 (46.3,54.9

60.2 (56.1, 64.3
82.1(78.9,85.3
38.1(34.1,421

75.3 (716, 79.0
48.6 (44.3,52.9
216 (18.1,25.1

73.0 (69.3,76.7
40.6 (36.5, 44.7
14.8 (11.8,17.8

87.3(84.5,90.1)

) ( ) 64.8 (60.8, 68.8) ( ) ( )
) ( ) 82.2(79.0,85.4) ( ) ( )
) ( ) 42.6 (38.4,46.8) ( ) ( )
36.1(31.9,40.3) 43.8(39.7,47.9) 46.8 (42.6,51.0) 43.0(36.3,49.7) 49.1(43.8,54.4)
) ( ) 75.0(71.4,78.6) ( ) ( )
) ( ) 35.8 (31.8,39.8) ( ) ( )
) ( ) 23.1(19.6, 26.6) ( ) ( )

81.6 (76.3,86.9) 90.8 (87.7,93.9)

67.1(60.7,73.5
79.6 (74.1,85.1
48.8 (42.0,55.6

63.3 (58.2,68.4
83.7(79.8,81.6
38.9(33.7,44.1

78.7(73.1,84.3
38.2(31.6,44.8
27.1(21.0,33.2

72.8 (68.1,77.5
34.3(29.2,39.4
20.7 (16.4,25.0

Note. Cl=confidence interval.
?Less than $20 000 annually.
®$20000 and higher annually.
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“Information on specific access variables was collected only for respondents reporting some type of physical activity.
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TABLE 3—Perceived Social Factors and Personal Barriers Among Participants in the US
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Physical Activity Study, by Sex and Income Level, 1999-2000

Women, % (95% Cl)

Men, % (95% CI)

Characteristic Total Lower Income® Higher Income” Total Lower Income® Higher Income”
Scocal factors
Many people exercising 40.4 (37.5,43.3) 35.8(31.7,39.9) 44.6 (40.4,48.8) 49.7 (45.5,53.9) 43.5(36.7,50.3) 53.6 (48.3,58.9)
High crime 21.9(19.4,24.4) 27.5(23.6,31.4) 16.6 (13.5,19.7) 19.0(15.7,22.3) 25.2(19.3,31.1) 15.1(11.3,18.9)
Exercise with family/friend® 81.1(78.8,83.4) 79.9 (76.4,83.4) 82.1(78.9,85.3) 749 (71.2,78.6) 73.7(67.7,79.7) 75.6 (71.0,80.2)
Friends encourage® 61.0 (58.1,63.9) 61.2(57.0,65.4) 60.8 (56.7, 64.9) 64.3 (60.3, 68.3) 62.0 (55.4, 68.6) 65.8 (60.7,70.9)
One friend to exercise® 72.0 (69.3,74.7) 69.7 (65.0,73.7) 74.1(70.5,77.7) 71.2 (67.4,75.0) 68.3(61.9, 74.7) 72.9(68.1,77.7)
Relatives encourage exercise® 66.4 (63.6,69.2) 62.2 (58.0, 66.4) 70.4 (66.6, 74.2) 64.1(60.1,68.1) 62.1 (55.4,68.8) 65.3(60.2,70.4)
One relative to exercise® 64.7 (61.8,67.6) 63.9 (59.8, 68.0) 65.4 (61.4,69.4) 63.1(59.0,67.2) 63.9 (57.3,70.5) 62.6 (57.4,67.8)
Personal barriers’

Others discourage me .7(2.6,4.8) .3(25,6.1) 1(1.7,4.5) J(3.7,7.0) .7(5.7,13.7) 33(1.4,52)
Self-conscious 12.4(10.4,14.4) 13.2(10.3,16.1) 11.6 (8.9,14.3) 10.9 (8.3,13.5) 11.2 (6.9, 15.5) 10.7 (7.4,14.0)
Afraid of injury 6(6.0,9.2) 7(7.1,123) 6(3.7,7.5) 1(4.1,8.1) .2(5.3,13.1) 4.1(2.0,6.2)
Do not have time 23.3(20.8,25.8) 19.7 (16.3,23.1) 26.5(22.8,30.2) 21.0(17.6,24.4) 17.5(12.3,22.7) 23.1(18.6,27.6)
Too tired 19.9(17.5,22.3) 16.7 (13.5,19.9) 22.9(19.4,26.4) 14.7 (11.7,17.7) 15.5 (10.6, 20.4) 14.2 (10.5,17.9)
No safe place .1(6.5,9.7) 10.3(7.7,12.9) 1(4.1,8.1) .0(3.2,6.8) .3(0.9,5.7) 5.9(3.4,84)
No child care .7(43,6.1) .3(4.2,84) 2(33,7.1) .3(1.8,4.8) 9(1.9,7.9) 2.4(0.8,4.0)
Bad weather .1(6.5,9.7) 10.3(8.0,12.6) .1(3.8,8.4) 1(4.1,8.1) .8(3.4,10.2) 5.6(3.1,8.1)
Not in good health 10.5(8.7,12.3) 13.2(10.3,16.1) 9(5.7,10.1) .5(6.2,10.8) 12.7(8.1,17.3) 5.9(3.4,84)
No energy 11.7 (9.8, 13.6) 11.3(8.6,14.0) 12.1(9.4,14.8) 9(7.4,12.4) 13.1(8.5,17.7) 8.0(5.1,10.9)
Get exercise at job 22.1(19.6,24.6) 22.0 (18.4,25.6) 22.2(18.7,25.7) 28.9(25.1,32.7) 26.1(20.1,32.1) 30.1(25.2,35.0)
No motivation 14.2 (12.1,16.3) 12.9(10.0, 15.8) 15.5(12.5,18.5) 14.3(11.4,17.2) 14.1(9.3,18.9) 14.5(10.7,18.3)
Do not like exercise 12.7(10.7,14.7) 10.5(7.8,13.2) 14.8 (11.8,17.8) 11.0 (8.4,13.6) 10.2 (6.1,14.3) 11.5(8.1,14.9)

Note. Cl=confidence interval.

“Less than $20 000 annually.

620000 and higher annually.

‘Respondents replying “agree” or “strongly agree.”
%Respondents replying “often” or “very often””

sex or income group, noted the presence of
sidewalks. Among both women and men,
those with lower incomes were more than
20% as likely to report heavy traffic as those
with higher incomes. Similar differences be-
tween income groups were revealed for unat-
tended dogs and for foul air from cars and
factories.

Respondents who reported some degree of
physical activity were also asked where and
how they engaged in such activity. The most
common responses were as follows: on neigh-
borhood streets (66.1%), at shopping malls
(37.0%), at parks (29.6%), on a walking and
jogging trail (24.8%), on a treadmill (24.7%),
and at an indoor gym (21.3%).

A series of social factors and personal bar-
riers were examined across sex and income
groups (Table 3). Regarding social factors,
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there were not generally large differences be-
tween men and women. Among social deter-
minants, the largest difference was that be-
tween income groups for the high crime rate
variable. The relative difference between in-
come groups for this variable was 40%
among both women and men. The 4 personal
barriers most common across sex and income
groups were lack of time, feeling too tired, ob-
taining enough physical activity at one’s job,
and no motivation to be physically active. For
most variables, women more frequently re-
ported a personal barrier to physical activity
than did men. There were no consistent pat-
terns between income groups in regard to
personal barriers.

There was high support for health policy—
related measures to enhance physical activity
(Table 4). For example, a majority of respon-

dents (70.6%) believed that employers should
provide time during the workday for employ-
ees to exercise. Among all variables mea-
sured, the most support was shown for requir-
ing physical education in schools (95.2% of
respondents). There was also strong support
for use of government funds to provide areas
to engage in physical activity and for zoning
requirements that would include walking and
biking paths. Few sex- or income-related dif-
ferences were observed in the area of health
policy determinants.

Associations Between
Environmental-Policy Determinants and
Behavior

The array of environmental and policy
variables described in Tables 2 through 4 was
also examined in terms of relations to physi-
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Sex and Income Level, 1999-2000
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TABLE 4—Health Policy Attitudes Among Participants in the US Physical Activity Study, by

Women, % (95% CI)

Men, % (95% CI)

Characteristic

Total Lower Income® Higher Income”

Total

Lower Income® Higher Income”

Employers should provide time
Local schools should require physical education
Local government funds

72.7(70.0,75.4)
95.2(93.9,96.5)

73.1(69.2,77.0)
94.0 (92.0, 96.0)

72.3 (685, 76.1)
96.4 (94.9,97.9)

Walking/jogging trails 90.2 (88.4,92.0) 90.7 (88.2,93.2) 89.6 (87.0,92.2) 90.9 (88.5,93.3) 90.6 (86.6, 94.6) 91.1(88.1,94.1)
Swimming pools 84.6 (82.4, 86.8) 85.7(82.7,88.7) 83.5 (80.4, 86.6) 85.0(82.0, 88.0) 83.7(78.6,88.8) 85.8 (82.1,89.5)
Recreation centers 91.8(90.2,93.4) 93.4(91.3,95.5) 90.4 (87.9,92.9) 91.9 (89.6,94.2) 91.7 (87.9,95.5) 92.0 (89.1,94.9)
Bicycle paths 89.1(87.2,91.0) 88.6 (85.8,91.4) 89.5(86.9,92.1) 91.1(88.7,93.5) 90.2 (86.1,94.3) 91.7 (88.8, 94.6)
Zoning should include walking/bike paths 85.8 (83.8,87.8) 82.7(79.8, 85.6) 87.7(84.9,90.5) 87.6 (84.6,90.6) 87.3(82.1,92.5) 87.8(84.3,91.3)

66.7 (62.7,70.7)
95.0(93.2,96.8)

65.8 (59.3,72.3)
92.2 (88.5,95.9)

67.3(62.3,72.3)
96.7 (94.8, 98.6)

Note. Cl=confidence interval.
“Less than $20 000 annually.
*$20000 and higher annually.

cal activity behavior (Table 5). After adjust-
ment for potential confounders, most of the
general and specific access variables were as-
sociated with meeting the recommendations
for physical activity. Access to parks (adjusted
OR=1.95, 95% CI=1.52, 2.52), indoor
gyms (adjusted OR=1.94, 95% CI=1.45,
2.60), and treadmills (adjusted OR=1.48,
95% CI=1.13, 1.93) was positively associ-
ated with physical activity.

Neighborhood characteristics, including the
presence of sidewalks, enjoyable scenery,
heavy traffic, and hills, were positively associ-
ated with physical activity. Several social fac-
tors were also associated with physical activ-
ity, including surroundings in which many
people were exercising, friends who encour-
aged exercise, and having at least 1 friend
with whom to exercise.

Six personal barriers—having too little time,
being too tired, not being in good health,
lacking energy, lacking motivation, and not
liking physical activity—showed inverse rela-
tionships with physical activity. Finally, 2 pol-
icy variables were positively associated with
physical activity: believing that employers
should provide time for exercise (adjusted
OR=1.27, 95% CI=1.01, 1.59) and support-
ing the use of local government funds for
walking and jogging trails (adjusted OR=
1.42, 95% CI=1.00, 2.01).

In addition to the analyses presented in
Table 5, adjusted odds ratios were calculated
separately for women, men, lower income
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respondents, and higher income respon-
dents. Some general patterns are summa-
rized. Access and neighborhood variables
were more highly correlated with physical
activity among women than among men.
Personal barrier—behavior correlations dif-
fered by sex. For example, the personal bar-
riers exhibiting the strongest associations
with physical activity behavior were lack of
energy among women (adjusted OR=0.48,
95% CI=0.32, 0.72) and not being in good
health among men (adjusted OR=0.26,
95% CI=0.12, 0.53).

Among those with lower incomes, the most
important neighborhood variable was enjoy-
able scenery (adjusted OR=1.53, 95% CI=
1.07, 2.18). The presence of sidewalks was
the most important neighborhood variable
among those with higher incomes (adjusted
OR=1.46, 95% CI=1.08, 1.97). Only 1 per-
sonal barrier (not being in good health) was
inversely related to activity among lower in-
come respondents. Conversely, 6 personal
barriers (lacking time, being too tired, not
being in good health, lacking energy, lacking
motivation, not liking exercise) showed in-
verse associations with activity among those
with higher incomes.

Respondents who had used an environ-
mental support (i.e., a facility or piece of
equipment) were asked whether they had
changed their amount of physical activity
since they began using the support and, if so,
whether the amount increased or decreased.

Among individuals indicating some degree of
physical activity, the following environmental
supports were associated with reports of in-
creases in activity: neighborhood streets
(22.6% of respondents), shopping malls
(25.9%), parks (28.5%), walking and jogging
trails (29.9%), treadmills (30.6%), and indoor
gyms (33.7%).

DISCUSSION

Ours is among the first population-based,
comprehensive US studies to address a vari-
ety of environmental and policy determinants
of physical activity. Our findings can be
viewed in the context of an ecological, or sys-
tems, framework in which “appropriate
changes in the social environment will pro-
duce changes in individuals, and . . . the sup-
port of individuals in a population is essential
for implementing environmental changes.”*”
Such frameworks point to the importance of
addressing problems at multiple levels and
stress the interaction and integration of fac-
tors within and across all levels (i.e., individ-
ual, interpersonal, community, organizational,
and governmental). The goal is to create a
healthy community environment that pro-
vides health-promoting information and social
support to enable people to develop healthier
lifestyles.*® Increasingly, emphasis is being
placed on ecologic models as important
frameworks that can lead to more effective

physical activity interventions.**2°
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TABLE 5—Associations Between Perceived Environmental and Policy Variables and Physical
Activity Behavior in the US Physical Activity Study, 1999-2000

Policy attitudes
Employers shoud provide time
Local schools should require physical education
Local government funds
Walking/jogging trails

1.28 (1.04,1.57)
1.18 (0.76, 1.81)

1.62 (1.18,2.23)

Characteristic Unadjusted OR (95% Cl) Adjusted OR (95% Cl)
Access variables
Places to exercise
Indoor or outdoor 2.50(1.94,3.22) 1.85(1.39,2.47)
Indoor only 1.64 (1.18,2.27) 1.31(0.91, 1.88)
Outdoor only 2.32 (1.55, 3.46) 2.05(1.32,3.19)
Walking/jogging trail 1.59 (1.25,2.02) 1.55(1.19,2.02)
Streets 1.18 (0.96, 1.46) 1.24 (0.98, 1.57)
Park 1.93 (1.53,2.43) 1.95 (1.52,2.52)
Shopping mall 0.68 (0.56, 0.84) 0.81(0.64,1.02)
Indoor gym 2.11(1.62,2.76) 1.94 (1.45,2.60)
Treadmill 1.59 (1.25,2.03) 1.48 (1.13,1.93)
Neighborhood characteristics
Sidewalks present 1.25(1.03,1.51) 1.28 (1.02, 1.59)
Enjoyable scenery 1.50 (1.20, 1.89) 1.46 (1.13,1.88)
Heavy traffic 1.13(0.94, 1.36) 1.28 (1.04,1.58)
Hills 1.42 (1.17,1.71) 1.28 (1.04,1.58)
Streetlights 0.99 (0.80,1.23) 1.08 (0.85,1.37)
Unattended dogs 0.87 (0.72, 1.05) 0.91(0.74,1.12)
Foul air from cars/factories 1.20 (0.95, 1.51) 1.21(0.93, 1.56)
Social factors
Many people exercising 1.46 (1.21,1.76) 1.33(1.09, 1.64)
High crime 0.72 (0.57, 0.90) 0.78 (0.60, 1.01)
Exercise with family/friend 0.80 (0.64, 1.01) 0.70 (0.54,0.90)
Friends encourage 1.27 (1.05, 1.53) 1.23(1.00, 1.52)
One friend to exercise 1.49 (1.21,1.83) 1.45(1.15,1.81)
Relatives encourage exercise 1.03 (0.84,1.25) 1.02 (0.83,1.27)
One relative to exercise 1.10(0.91,1.34) 1.16 (0.98, 1.51)
Personal barriers
Others discourage me 0.89 (0.57,1.37) 1.01 (0.61, 1.67)
Self-conscious 1.14 (0.85,1.52) 1.11(0.81,1.52)
Afraid of injury 0.72 (0.51, 1.02) 0.75(0.50, 1.12)
Do not have time 0.76 (0.61,0.94) 0.58 (0.46, 0.75)
Too tired 0.64 (0.50, 0.81) 0.56 (0.43,0.73)
No safe place 0.63 (0.44,0.90) 0.75(0.50, 1.11)
No child care 1.06 (0.68, 1.65) 1.05 (0.65, 1.68)
Bad weather 0.87 (0.61, 1.24) 0.79 (0.53, 1.16)
Not in good health 0.47 (0.34,0.65) 0.60 (0.42, 0.85)
No energy 0.47 (0.35, 0.64) 0.46 (0.33, 0.64)
Get exercise at job 1.38 (1.10,1.72) 1.53(1.19, 1.96)
No motivation 0.61(0.46,0.79) 0.58 (0.43,0.78)
Do not like exercise 0.64 (0.48,0.85) 0.62 (0.45,0.84)

1.27 (1.01, 1.59)
1.19(0.74,1.92)

1.42 (1.00,2.01)
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Continued

Our Findings in the Context of Earlier
Research

Access to locations and facilities where peo-
ple can be physically active appeared to be
important based on several different variables.
Both cross-sectional®**° and longitudinal'®*!
studies have shown that access to facilities
(e.g., walking trails, swimming pools, gyms) has
a positive correlation with physical activity be-
havior patterns in adults. A recent study con-
ducted in a rural section of Missouri suggests
that access to and use of community walking
trails may be beneficial in promoting physical
activity among the segments of the population
at highest risk for inactivity, particularly
women and people of lower socioeconomic
status.” In addition, 3 studies***3? have
shown associations between number of pieces
of exercise equipment in the home and rates
of physical activity.

Our results showed that access to a tread-
mill was correlated with physical activity. Ob-
jectively measured density of facilities around
homes has been correlated with physical ac-
tivity rates, even after adjustment for demo-
graphic variables.”’ Qualitative data from
Australia suggest that people believe they are
more likely to be physically active when they
have access to both free and pay facilities.*®
Yet, at least 1 experimental study suggests
that actually providing free access to conven-
ient facilities may not in itself lead to in-
creases in physical activity levels.>*

In our study, nearly every access variable
investigated showed a positive association
with physical activity after adjustment for po-
tential confounders. Self-reported estimates of
levels of access were generally higher among
men. Importantly, between 23% and 34% of
individuals who had used a range of environ-
mental supports such as walking trails re-
ported increases in physical activity.

Among interpersonal factors influencing
physical activity, social support for exercise
from family, friends, or exercise program staff
is probably the most clearly established deter-
minant.>® Social support can be direct and
tangible (e.g., providing a nondriver with a
ride to an exercise class) or informational
(e.g., talking about physical activity and en-
couraging a friend to participate). Both
quantitative (cross-sectional and longitudi-

nal)??39313538 and qualitative studies®®**
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Swimming pools
Recreation centers
Bicycle paths
Zoning should include walking/bike paths

1.13 (0.87,1.46) 1.07 (0.80, 1.42)
0.90 (0.64, 1.26) 0.82 (0.56, 1.19)
1.44 (1.06,1.95) 1.19 (0.85, 1.67)
1.14 (0.86, 1.50) 1.10 (0.81, 1.49)

Methods section). OR=odds ratio; Cl= confidence interval.
*Adjusted for age, sex, race, income, and education.

have shown the importance of social support
in enhancing physical activity. In our study,
social variables that were associated with
physical activity included surroundings in
which many people were exercising, having
friends who encouraged exercise, and having
at least 1 friend with whom to exercise.

Another potentially important social factor
is neighborhood crime. A recent 5-state
study showed that perceived neighborhood
safety may have a direct relationship with
rates of physical activity.** In the case of
older adults, physical activity rates were
more than 2-fold higher among those per-
ceiving their neighborhoods to be safe. How-
ever, in the Missouri study mentioned previ-
ously, lack of neighborhood safety did not
appear to be an important barrier among
walking trail users (only 1% of users per-
ceived unsafe conditions).” Our study re-
vealed large differences between income
groups in regard to self-reported exposure to
high rates of crime, with 40% more exposure
to crime among low-income groups. We
found a modest inverse relationship between
crime and physical activity (adjusted OR=
0.78) that was not statistically significant
after multivariate adjustment.

In a recent population-based study involv-
ing the same scale used in the current study,

44

King et al.** investigated a variety of neigh-
borhood determinants of physical activity
among older minority women in the United
States. After multivariate adjustment, there
were significant correlations between physi-
cal inactivity and lack of hills, absence of
enjoyable scenery, and infrequent observa-
tion of others exercising. The findings of
King et al.** largely correspond to our re-
sults. It may seem contradictory that the
presence of hills was positively associated
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Note. Physical activity behavior was defined as meeting public health recommendations for moderate or vigorous activity (see

with physical activity. In part, hilly areas
may correlate with more scenic locales. The
association with heavy traffic is less intuitive
but may in part relate to higher levels of
physical activity in urban than rural areas*’
and the corresponding traffic density. Test—
retest kappa values for these environmental
characteristics were in the moderate to high
range (0.44 to 0.84)."”

Considerations in Interpreting Our Data

There are several limitations to our study
that deserve mention. First, we relied on self-
reported telephone survey data, for which
there are several potential biases (e.g., possi-
ble underrepresentation of individuals of
lower socioeconomic status).***” To address
this limitation, we oversampled lower income
populations across the United States.

Second, although BRFSS questions on
physical activity behavior have been tested
for reliability,>**® some of the items included
in our survey (e.g., perceived access to walk-
ing trails and indoor facilities) have not been
systematically examined in regard to their
psychometric properties. However, we used
tested scales whenever possible, and many of
the measurement properties of the questions
used in our study have been summarized
elsewhere.”

Our questions regarding the environment
involved self-report responses and did not in-
clude separate objective measures. A study
conducted in San Diego, Calif, showed no sig-
nificant correlation between perceived conve-
nience of facilities and objectively measured
density of facilities.” However, one recent
study revealed relatively high levels of agree-
ment between self-reported and objectively
measured environmental variables that may
influence physical activity.**

Finally, because our data are cross sec-
tional, causal relationships cannot be inferred.
In spite of these caveats, our study provides
nationwide, population-based data on a wide
array of environmental and policy determi-
nants, along with comprehensive measures of
physical activity behavior.

Implications and Future Needs

The present findings suggest several areas
of emphasis for research and intervention.
Presently, new resources at the federal and
state levels are available to conduct interven-
tions aimed at promoting physical activity.*°
Our results, coupled with findings of other re-

cent studies and reviews,>?%103!

suggest that
a range of environmental and policy variables
are important to consider when designing in-
terventions. However, it is likely that these
determinants vary in importance across set-
tings, so community-specific tailoring of ap-
proaches will be needed.

Others®**® have described surveillance
needs related to individual-level physical ac-
tivity behaviors. New surveillance systems
need to be developed to capture environmen-
tal and policy indicators related to physical
activity. To support community-based inter-
ventions for promoting physical activity, it is
essential to develop systems that are more re-
sponsive to data needs at the local level (i.e.,
city, county, or neighborhood).

As with the variables reported in our study,
data on health policy attitudes can be used in
a variety of ways within community-based
health promotion programs. For example,
these data can help to determine which types
of policy interventions are likely to have the
highest support among community members.
In our study, support appeared to be greatest
for changes in school physical education re-
quirements and for local funding for areas in
which people can engage in physical activity
(e.g., walking and jogging trails). Support for
health policy initiatives was consistent across
sex and income groups.

To date, most studies of environmental and
policy determinants of physical activity have
relied on localized or convenience samples.
Our study extended the literature by examin-
ing an array of factors and by including a rep-
resentative sample of lower income individu-
als. Longitudinal and time-series studies are
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needed to clearly determine the influences of
these determinants over time and their effects
on adoption vs maintenance of physical activ-
ity. Also, there is a need for well-conducted
studies that compare perceived environments
with objective assessments.™

Numerous authoritative reports have called
upon practitioners and researchers to develop
and evaluate new physical activity interven-
tions that focus on environmental and policy
changes.>>%1%%* Significant challenges will be
encountered, however, in implementing these
interventions across the United States. For ex-
ample, it has been noted that in modern US
society, land use has been engineered for au-
tomobiles as opposed to foot or bicycle
travel.* We hope that our findings will help
researchers, practitioners, and policymakers
design assessments and identify priority areas
for intervention. m
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