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Environmental and policy approaches to promote physical activity, such as walking trail
construction and promotion, are being widely recommended, yet sparse data exist on their
effectiveness. In conjunction with ongoing community-intervention projects in Missouri,
walking trails are being built, promoted, and evaluated. Objectives include determining:
(1) patterns and correlates of walking, (2) the availability of places to walk and perform
other forms of physical activity, (3) the extent of walking trail use and possible effects on
rates of physical activity, and (4) attitudes toward the trails and their uses.

In 12 rural counties in Missouri we used a cross-sectional telephone survey to ask a
population-based sample of residents aged >18 years (n = 1269) some standard and
specially developed questions about walking behaviors, knowledge, and attitudes.

Only 19.5% of respondents were classified as regular walkers. About one third of
respondents (36.5%) reported having access to walking trails in their area, and 50.3%
reported having access to indoor facilities for exercise. Among persons with access to
walking trails, 38.8% had used the trails. Groups who were more likely to have used the
walking trails included women, persons with more education, those making $35,000 or
more per year, and regular walkers. Among persons who had used the trails, 55.2%
reported they had increased their amount of walking since they began using the trail.
Women and persons with a high school education or less were more than twice as likely to
have increased the amount of walking since they began using the walking trails.

Walking trails may be beneficial in promoting physical activity among segments of the
population at highest risk for inactivity, in particular women and persons in lower
socioeconomic groups.

Medical Subject Headings (MeSH): community, environmental change, exercise, health
policy, physical activity, walking (Am J Prev Med 2000;18(3):235-241) © 2000 American
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Introduction

he health benefits of physical activity are now
well-established. Physical activity contributes to a
lower risk of coronary heart disease, as well as a
variety of other chronic diseases including hyperten-
sion, non-insulin dependent diabetes (Type 2), colon
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cancer, osteoarthritis, and osteoporosis.1 Substantial
health benefits appear to occur when going from a
completely sedentary lifestyle to introducing modest
amounts of physical activity.! As with vigorous physical
activity, light to moderate-intensity activity, such as
walking, provides many health benefits. Positive out-
comes of walking include maintaining weight loss long-
er,? increasing high-density lipoprotein,®>* reducing
blood pressure,® and decreasing the risk of death from
cardiovascular disease and cancer®’ while incurring a
lower risk of injury and sudden death.® Walking is the
most common physical activity among the general
population and in major subpopulations such as older
persons and racial/ethnic minorities.® It is especially
promising as a focus of public health interventions
because of its acceptability and accessibility, particularly
among populations with a low prevalence of physical
activity.®? The current public health recommendation
is for adults to accumulate at least 30 minutes of
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moderate-intensity physical activity on most, and pref-
erably all, days of the week.'? This guideline is generally
consistent with the recommendation from the U.S.
Surgeon General.! Despite the positive effects of phys-
ical activity, more than one quarter of the American
population remains completely inactive and the preva-
lence of inactivity is highest in rural areas of the United
States.!!

To promote physical activity, more environmental
and policy strategies are needed to change the physical
and sociopolitical environments.'? Environmental and
policy approaches may be especially indicated as a
complement to more frequently used individual behav-
ior and lifestyle modification strategies because they
can benefit all people exposed to the environment
rather than focusing on changing the behavior of one
person at a time.'?!5 Strategies often include providing
facilities and programs that are not currently available
to the population. Examples of environmental and
policy approaches to increase physical activity include
walking and bicycle trails, liability legislation, zoning
and land use, mall walking programs, building con-
struction that encourages physical activity, policies and
incentives promoting physical activity during the work-
day, and policies requiring comprehensive school phys-
ical health education programs.l‘"15 Among these, es-
tablishing walking trails is a relatively low-cost
intervention that may facilitate walking by reducing
barriers related to convenience and accessibility and
encouraging ongoing physical activity maintenance be-
cause trails become a permanent fixture in the commu-
nity. Although such environmental and policy interven-
tions to promote physical activity are being promoted
widely,“"’17 there are sparse data on the uses and effects
of these approaches on a community-wide basis.!-'*1?
For example, in a recent review of the effectiveness of
environmental and policy interventions in promoting
physical activity, Sallis et al.'® identified only seven
published, English-language studies.

To assess physical activity patterns and correlates, in
particular walking trail uses and usefulness, we recently
conducted a study of walking-related behaviors and
attitudes. Its purposes were four-fold: (1) to describe
the patterns and correlates of walking in the commu-
nity, (2) to assess the availability of places to walk and
perform other physical activities, (3) to determine the
extent of walking trail use and possible effects on rates
of physical activity, and (4) to describe attitudes toward
the trails and their uses that may serve as barriers or
enablers.

Methods
Intervention Activities

Environmental and policy interventions are being con-
ducted in two community-based intervention projects

(i.e., the Bootheel and Ozark Heart Health projects) in
12 rural, southeastern Missouri counties, comprising a
population of approximately 280,000. These projects
are collaborations between the Missouri Department of
Health and the Prevention Research Center at Saint
Louis University. Compared with the rest of Missouri
and the United States, this region has significantly
more poverty, is medically underserved, and has lower
educational levels.'® These projects are described in
detail elsewhere.'9722 In brief, each project is targeting
change in behavioral risk factors for heart disease—
physical inactivity, cigarette smoking, and poor diet.
Interventions are delivered largely by community vol-
unteers via organized coalitions. Examples of interven-
tion activities include enactment of policies for smoke-
free churches and schools, nutrition and tobacco
education programs for children and adults, commu-
nity fun-walks, procurement of exercise equipment for
various sites (e.g., nutrition centers, community cen-
ters, sheriff’s offices), and using schools and churches
for physical activity programs. In addition, a major
recent focus of the coalitions has been on the construc-
tion of new walking trails and enhancement of existing
trails. Walking trails have been a priority because of the
lack of places to walk in these rural areas (e.g., few
sidewalks and no shopping malls in the 12-county
region). There are currently 13 walking trails in the
Ozark counties and 8 in the Bootheel communities.
The majority of trails are located in residential park
areas within city limits. They are generally asphalt
(44%), gravel (44%), or wood chip covered (11%).
Trails sometimes loop around ball playing fields or
playgrounds. The trail lengths vary from 0.13 miles to
2.38 miles (mean = 0.68 miles). The duration of the
existence of the trails varied from 6 months to 5 years
(mean = 1.53 years).

Survey Design

A special risk factor survey was conducted using the
methods of the Missouri Behavioral Risk Factor Surveil-
lance System (BRFSS). The BRFSS provides a flexible,
state health agency—based surveillance system to assist
in planning, implementing, and evaluating health pro-
motion and disease prevention programs. It is exten-
sive, both in content areas covered and sample size.?
Missouri began conducting statewide BRFSS surveys in
1986. The cross-sectional risk factor survey used a

two-stage, random-digit-dialing technique to collect
data.?*26

Sample

From April through December 1998, computer-assisted
telephone interviews were conducted with 1269 adults,
aged 18 years and older. Study subjects were randomly
selected from residents of 17 communities in 12 south-
east Missouri counties. Eight communities were chosen
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specifically because of the existence of a walking trail in
the local area. Proportion-to-size sampling®’ was used
to estimate the sample size from each community. The
communities sampled ranged in size from 616 to
22,494. The response rate among eligible households,
determined by standard methods of the American
Association for Public Opinion Research,?® was 73%.

Measures

The questionnaire used standard items from the Mis-
souri BRFSS, items from other surveys, and items
developed specifically for this project. Interviews aver-
aged 17 minutes. Nine sets of questions formed the
dependent variables of primary interest in the current
study. These included: (1) walking behavior in the past
month; (2) regular walking, such as walking >5 times
per week and >30 minutes per occasion (the algorithm
commonly used to determine compliance with current
public health recommendations for moderate-intensity
physical activity'®); (3) access to walking trails (defined
by the question: “Are there any walking trails or paths
in your area, not including those in state parks or
national forests?”); (4) access to indoor exercise facili-
ties (defined by the question: “Do you have access to an
indoor facility where you can exercise when you don’t
want to or can’t use the trail?”); (5) use of walking trails;
(6) whether exercise behavior had changed due to
walking trail use; (7) perceptions of safety when using
trails; (8) how respondents found out about the trails;
and (9) aspects of the trails most liked.

Analysis

Following data collection, risk factor data were cleaned
and edited using standard BRFSS quality-control pro-
cedures.?® After editing, data were weighted to com-
pensate for post-stratification by age, gender, and race.
Because telephone surveys tend to over-sample certain
subpopulations (e.g., older persons) and nonresponse
tends to be unequal across subpopulations (e.g., in-
come and education groups), weighted prevalence
estimates provide a better representation of the overall
population prevalence. Prevalence odds ratios (POR)
and 95% confidence intervals (CI) were calculated to
compare the differences in behavior, knowledge, and
attitudes within various subgroups. Reference catego-
ries are defined in footnotes to each table.

Results

The sociodemographic characteristics of the study pop-
ulation are shown in Table 1. The sample was generally
representative of the overall population of the region,
although it slightly underrepresented younger persons,
males, and African Americans.

Overall, 44.9% of respondents had walked in the past
month for exercise and 19.5% had walked at a level of

Table 1. Characteristics of walking survey participants in
Bootheel and Ozark regions, Missouri, 1998

Characteristic No. %
Age group
18-39 376 29.6
40-59 462 36.4
60+ 426 33.6
Unknown/missing 5 0.4
Total 1269
Gender
Men 438 34.5
Women 829 65.3
Unknown/missing 2 0.2
Race/ethnic group
Caucasian 1152 90.8
African American 99 7.8
Other/missing 18 1.4
Marital status
Married/unmarried couple 761 60.0
Divorced/separated 194 15.3
Widowed 211 16.6
Never married 103 8.1
Education
High school or less 887 70.0
Some college or college graduate 381 30.0
Unknown/missing 1 0.1
Annual household income, $ (thousands)
Less than 15 504 39.7
15-35 370 29.2
35 or more 254 20.0
Unknown/missing 141 11.1

five or more times per week and 30 minutes or more
per occasion (“regular” walking). These variables were
also examined within sociodemographic strata (Table
2). Subpopulations that were more likely to have
walked in the past month included persons aged 60
years or older, women, and persons with more educa-
tion. Persons who were divorced or separated were less
likely to have walked in the past month. Respondents
who were more likely to be regular walkers included
those age 60 years or older, widowers, those with more
education, and persons with incomes of $35,000 or
higher. Itis noted that some of the confidence intervals
for the observed associations bordered on statistical
significance (i.e., 1.0 as the upper or lower limit) and
therefore, some caution in their interpretation is
warranted.

About one third of respondents (36.5%) reported
having access to walking trails in their area. A larger
proportion (50.3%) reported that they had access to
indoor facilities for exercise (e.g., a gymnasium). For
the most part, sociodemographic patterns in access
were similar for walking trails and indoor exercise
facilities (Table 3). Persons who were widowed were less
likely to have access to either walking trails or indoor
facilities. Conversely, persons with more education and
earning higher incomes were more likely to have access
to walking trails and to indoor places to exercise. In
addition, persons aged 60 year or older were less likely
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Table 2. Walking behavior in rural communities by sociodemographic subgroup, Missouri, 1998

Walked for exercise in past month Regular walking®

Category % POR" 95% CI¢ % POR 95% CI
Age group

18-39¢ 41.2 1.0 17.3 1.0

40-59 45.3 1.2 09,16 17.1 1.0 0.7,1.4

60 and older 47.8 1.3 1.0, 1.7 24.2 1.5 1.1,2.2
Gender

Men“ 37.0 1.0 19.8 1.0

Women 49.3 1.7 1.3,2.1 19.4 1.0 0.7,1.3
Race/ethnic group

Caucasian 45.2 1.0 19.9 1.0

African American 44.4 1.0 0.6, 1.5 15.2 0.7 0.4,1.3

Other 41.2 0.9 03,24 23.5 1.2 0.4, 3.8
Marital status

Married/unmarried couple® 46.8 1.0 18.3 1.0

Divorced/separated 38.6 0.7 0.5,1.0 17.0 0.9 0.6,1.4

Widowed 455 1.0 0.7.1.3 23.7 1.4 1.0, 2.0

Never married 43.7 0.9 0.6, 1.3 25.2 1.5 09,25
Education

High school or less® 43.1 1.0 18.4 1.0

Some college or college graduate 49.5 1.3 1.0, 1.6 22.3 1.3 1.0, 1.7
Income, $ (thousands)

Less than 159 429 1.0 17.1 1.0

15-35 46.8 1.2 0.9,1.6 20.3 1.2 0.9,1.7

35 or more 47.8 1.2 0.9,1.7 22.4 1.4 1.0, 2.1

“Regular walking is defined as walking 5 or more times per week and 30 minutes or more per occasion.

PPrevalence odds ratio.
“Confidence interval.
9Reference category.

to have access to walking trails and indoor facilities.
Persons who were regular walkers were more likely to
have access to indoor exercise facilities.

We also examined use of the walking trails and
whether respondents perceived that such use had in-
fluenced behavior. Among persons with access to walk-
ing trails, 38.8% had used the trails. Groups who were
more likely to have used the walking trails included
women, persons with more education, those making
$35,000 or more per year, regular walkers, people from
mid-sized (>5,500 to <10,000 persons) communities,
and users of asphalt trails (Table 3). Among persons
who had used the trails, 55.2% reported that they had
increased their amount of walking since they began
using the trail. Women were more than twice as likely as
men to report that they had increased the amount of
walking since they began using the walking trails.
Nearly 62% of persons with a high school education or
less reported increasing walking—this was statistically
different from persons with a college education
(45.5%). Similarly, lower-income groups were more
likely to have increased walking due to trail use than
were higher income persons. Persons using longer
trails (>0.25 miles) were more likely to report an
increase in physical activity. Travel distance to walking
trails appeared to have a slight perceived effect on
walking. However, it is notable that nearly half of
respondents (43%) had to travel 15 miles or more to
the trail.

Among users of the trails, we also assessed perceived
level of safety (data not shown). Concerns about safety
did not appear to be a barrier to use as 86.9% of trail
users felt very safe when using the trails. Only 1.1% of
users felt unsafe when exercising on the trails. Trail
users found out about the trails through a variety of
methods, including happening to see it one day
(35.3%), reading about the trail in a newspaper
(12.4%), hearing from a friend (10.6%), and hearing
about it from a relative (8.8%). Among trail users, the
aspects of the trails most liked were their scenic beauty
(19.4%), availability as a free place to exercise (18.2%),
convenient location (15.9%), safe surface (10.0%), and
lighting (5.3%).

Discussion

Researchers and practitioners recommend the building
of walking trails as a useful environmental and policy
intervention to promote physical activity.!>!® To the
best of our knowledge, this is the first U.S. study to
systematically examine the descriptive characteristics,
correlates, and possible effects of walking-trail develop-
ment. As such, there is little literature with which to
compare our results. Earlier cross-sectional studies have
shown that numerous environmental variables are cor-
related with physical activity behavior. For example,
three studies?* ! have shown associations between the
number of pieces of exercise equipment in the home
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Table 3. Access to places to exercise and uses and effects of walking trails in rural communities by sociodemographic

subgroup, Missouri, 1998

Access to indoor
exercise facilities?

Walking trails in area?

Increased walking

Used walking trails?® since using trail?®

Category % POR* (95% CI®) % POR (95% CI) % POR (95% CI) % POR (95% CI)
Age group
18-39¢ 429 1.0 543 1.0 443 1.0 60.3 1.0
40-59 38.4 0.8 (0.6,1.1) 499 0.8 (0.6,1.1) 37.1 0.7 (0.5,1.2) 525 0.7 (0.4, 1.5)
60 and older 28.8 0.5 (0.4,0.7) 47.0 0.8 (0.6, 1.0) 342 0.7 (0.4,1.1) 52.6 0.7 (0.3, 1.7)
Gender
Men? 352 1.0 522 1.0 29.8 1.0 41.0 1.0
Women 372 1.1(0.9,1.4) 49.4 0.8 (0.7,1.1) 436 1.8 (1.2,2.8) 59.7 2.1 (1.0, 4.4)
Race/ethnic group
Caucasian 36.8 1.0 50.3 1.0 39.7 1.0 55.0 1.0
African American 30.3 0.8 (0.5,1.2) 51.5 1.1 (0.7,1.6) 345 0.8 (0.4,1.8) 70.0 1.9 (0.5,7.7)
Other 529 1.9 (0.7,5.1) 47.1 0.9 (0.3,2.3) 22,2 0.4 (0.1,2.1) 0.0
Marital status
Married/unmarried couple® 38.7 1.0 50.4 1.0 40.6 1.0 55.0 1.0
Divorced/separated 32.8 0.8 (0.6,1.1) 56.0 1.3 (0.9,1.7) 29.5 0.6 (0.3, 1.1) 438 0.6 (0.2,1.8)
Widowed 27.9 0.6 (0.4,0.9) 40.2 0.7 (0.5, 0.9) 36.8 0.9 (0.5, 1.5) 75.0 2.5 (0.8,7.2)
Never married 44.6 1.3 (0.8,1.9) 60.2 1.5 (1.0,2.3) 44.4 1.2 (0.6,2.2) 444 0.7 (0.2,1.8)
Education
High school or less® 33.9 1.0 479 1.0 36.1 1.0 619 1.0
Some college or college 425 1.4 (1.1,1.8) 55.8 1.4 (1.1,1.7) 445 1.4 (1.0,2.1) 455 0.5 (0.3, 1.0)
graduate
Income, $ (thousands)
Less than 159 32.7 1.0 42.3 1.0 31.6 1.0 644 1.0
15-35 37.6 1.2(0.9,1.7) 541 1.6 (1.2,2.1) 38.2 1.3 (0.8,2.2) 615 0.9 (0.4,2.0)
35 or more 41.7 1.5(1.1,2.0) 59.5 2.0 (1.5,2.7) 442 1.7 (1.0,2.9) 429 0.4 (0.2, 1.0)
Regular walking
No“ 36.4 1.0 49.2 1.0 36.5 1.0 57.7 1.0
Yes 36.7 1.0 (0.8,1.4) 55.1 1.3 (1.0,1.7) 48.9 1.7 (1.0,2.7) 475 0.7 (0.3,1.4)
Population
=5,500¢ 333 1.0 786 1.0
>5,500 to <10,000 51.1 2.1 (1.0,4.2) 59.0 0.4 (0.1, 1.6)
=10,000 329 1.0 (0.5,2.1) 34.6 0.1 (0.0,0.6)
Trail length
=V4 mile? 325 1.0 346 1.0
>Vi to <V mile 50.3 2.1 (1.2,3.7) 59.7 2.8 (1.1,7.2)
= mile 29.6 0.9 (0.3,2.2) 87.5 13.2 (1.4, 124.6)
Trail surface
Asphalt? 49.1 1.0 63.0 1.0
Chat 31.4 0.5 (0.3,0.8) 37.0 0.3 (0.1,0.9)
Wood chips 16.7 0.2 (0.0, 1.8) —
Distance to trail
1 to 4 miles” 59.5 1.0
5 to 10 miles 545 0.8 (0.4,1.9)
11 to 29 miles 53.6 0.8 (0.3,2.1)
more than 30 miles 52.4 0.7 (0.3, 1.8)

“Prevalence odds ratio.

"Confidence interval.

“Limited to persons who reported having access to walking trails.
9Reference category.

and rates of physical activity. Objectively measured
density of exercise facilities around homes has been
correlated with exercise rates, even after adjustment for
demographic variables.?® Qualitative data from Austra-
lia suggest that people believe they are more likely to
exercise when they have access to both free and pay
facilities.®® Yet at least one recent experimental study
suggests that actually providing free access to conve-
nient facilities may not itself lead to increases in phys-
ical activity levels.**

As reported elsewhere,! a relatively small percentage
of the population we surveyed is meeting current public
health recommendations for moderate-intensity physi-
cal activity such as walking (i.e., more than 80% of
persons surveyed were not regular walkers). An impor-
tant and promising finding of our study is that women
and persons in lower socioeconomic (SES) groups were
more likely to report an increase in walking since using
the walking trails. This is especially promising for
women, since they were also found to be more likely
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than men to use the walking trails. Conversely, persons
with higher incomes were more likely to use the trails
than persons with lower incomes. If this finding holds
true in future research, it may provide one important
avenue for reaching high-risk populations. Walking
trails may assist persons in lower SES groups to initiate
and increase their activity. Persons of higher SES may
use trails to maintain, but not necessarily increase, their
activity. Longitudinal studies will be needed to ascer-
tain whether walking trails have a maintenance effect
on walking behavior. Our study also suggests that
persons who are more sedentary may be more likely to
benefit from walking trails. Although not statistically
different, persons who were not regular walkers
(57.7%) were more likely to report increased activity
due to trail use than were regular walkers (47.5%). This
suggests that a “ceiling” effect may exist in which
regular walkers may be using the trails to maintain but
not increase an already adequate level of walking
activity. Nevertheless, since the relationship between
physical activity and disease outcomes is believed to be
an inverse, continuous gradient,®® moving sedentary
individuals to any level of activity is likely to confer
benefits.

Another recent study from five states®® found that
perceived neighborhood safety may have a direct rela-
tionship with rates of physical activity. Among older
adults, physical activity rates were more than two-fold
higher among persons perceiving their neighborhoods
to be safe. In our study in rural Missouri, lack of
neighborhood safety did not appear to be an important
barrier among trail users (only 1% of users perceived
unsafe conditions). Perceived safety may vary consider-
ably in urban versus rural environments and perceived
safety among non-users of trails needs examination.
Some important enabling factors identified in our
study that may help others who are constructing walk-
ing trails include the scenic beauty of the trails and
their availability as free and convenient places to
exercise.

There are several limitations of our study that de-
serve mention. First, we relied on self-reported tele-
phone survey data, for which there are several potential
biases (e.g., possible underrepresentation of lower SES
segments of the population).’”38 According to 1990
census information for the counties we sampled, tele-
phone coverage was reasonably high (range: 81.4% to
92.2%). Second, although BRFSS questions on physical
activity behavior have been tested for reliability,***
other items in our survey (e.g., perceived access to trails
and indoor facilities) have not been similarly exam-
ined. Our information on access to walking trails is
general and we do not have data on why people who
had access did not use the trails. And fourth, because
our data are cross-sectional, causal relationships cannot
be inferred.

It has been noted previously that promotion of

walking may be an especially useful, although currently
underused, tool for health promotion because of its
acceptability and accessibility, especially among sub-
populations at greatest risk of physical inactivity (e.g.,
persons of lower SES and older people).® Our study
extends this premise and suggests that construction of
walking trails may be a viable intervention strategy.
Walking-trail development was relatively inexpensive
(estimates from program records of $2000 to $4000 per
trail in direct costs) and, in our experience, local public
and private agencies are often willing to donate time
and materials toward trail building and maintenance.
Much more work is needed on ways to actively promote
trail use and in determining whether there are longer-
term effects on walking behavior among subgroups at
highest risk of being sedentary. We are planing future
quantitative and qualitative research that will expand
on several issues: (1) methods of effective trail use
promotion; (2) measurement of potential changes in
walking behavior over time via use of trails; (3) reasons
for trail use and nonuse; and (4) effects of trail
enhancement (e.g., additional trees, exercise stations,
lighting) on trail use.
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