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ABSTRACT: We tested the hypothesis that living near a walking or
cycling trail was associated with greater odds of walking. This has been
previously studied in healthy and unselected populations, but to our
knowledge has not been studied in patients attending community clinics.
A cross-sectional survey was completed by 1211 persons in five community
clinics that serve poor populations. We performed univariate analysis and
developed a multivariate logistic regression model for walking adjusting
for 12 independent variables including self-rated health, frequent mental
distress, lifestyle and demographic variables, and environmental charac-
teristics of the neighborhood including perceived proximity to a walking
or cycling trail. Compared to those who reported not living close to a trail,
persons who reported living near a trail were more likely to meet
recommended levels of walking of at least 30 minutes fives times per week
(unadjusted odds ratio = 1.49, 95% confidence intervals = 1.04–2.13). In
the multivariate model, male gender (unadjusted odds ratio = 1.63, 95%
confidence intervals = 1.15–2.30), having three or more convenient
destinations (unadjusted odds ratio = 1.78, 95% confidence intervals =
1.37–2.32), and living near a trail (unadjusted odds ratio = 1.45, 95%
confidence intervals = 1.01–2.09) were positively associated with walking at
statistically significant levels. The odds of walking were lower in non-
Hispanic blacks (odds ratio = 0.59, 95% confidence intervals = 0.40–0.87)
and current smokers (odds ratio = 0.66, 95% confidence intervals = 0.57–
0.76). For patients attending community clinics, environmental strategies
to encourage walking may include mixed-land-use neighborhoods and
construction of trails.
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INTRODUCTION

Researchers have demonstrated an increasing interest in the effects
of a neighborhood’s environmental characteristics on walking by the
neighborhood’s residents1. Recent reviews have emphasized that the study
of this issue is in its infancy, and much more study is needed to understand
this relationship.1–6 Walking is recommended for the prevention and
treatment of many common conditions including hypertension, diabetes,
coronary heart disease, stroke, osteoporosis, colon cancer, breast cancer
and, among older adults, fall-related injuries.7,8 Neighborhood environ-
mental characteristics that encourage walking might result in better health
and provide population-based strategies for health promotion.

Public health and transportation experts have postulated that
establishing walking trails is a cost-effective way to promote walking.9,10

Among healthy community residents some studies have established an
association between walking and living in proximity to a trail.11–17 Other
studies have failed to find such an association.18,19 Persons living close to a
trail are more likely to use them than persons who live further away.14,18

However, the use and awareness of neighborhood trails is low.20,21

We previously examined the relationship of neighborhood walk-
ability to self-rated health in persons attending community clinics, and
demonstrated that persons who perceived that they had no walking desti-
nations were significantly less healthy than persons who perceived that they
had five or more places to walk.22 The present study was designed to
examine the association of certain neighborhood environmental charac-
teristics, including perceived proximity to a trail, and walking by patients
attending community clinics. Patients attending these clinics are the type of
high-risk persons who are most likely to benefit from regular walking. We
believe that this is the first study to examine walking and neighborhood
environmental characteristics in such a population.

METHODS

We used a cross-sectional survey to test the hypothesis that patients
who walked perceived that they lived close to a walking or cycling trail, and
that this effect was independent of their health, mental health, demographic
characteristics, lifestyle habits and other neighborhood environmental
characteristics that might predict walking. The sample population was drawn
from five community clinics that primarily serve low-income and underserved
populations. Patients were asked to complete a survey and drop it into a box.
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Participation was voluntary. Persons under age 18 were excluded. This study
was begun in January 13, 2005, and completed April 27, 2005. Completed
survey forms were received from a total of 1237 persons. Complete infor-
mation was obtained from 1211 subjects and this was the group used in the
analysis. The study was granted exempt status by the Institutional Review
Board of the Texas Tech University Health Sciences Center.

Clinic 1 is a university-based family medicine clinic providing a full
range of primary care services to cross-generational patients. It is staffed by
family medicine physicians and residents. Census was approximately 85
patients daily, of which, less than 5% were non-English speaking. Approxi-
mately 38% of these patients are uninsured or are covered by Medicaid. Clinic
2 serves women and children, providing obstetrical, well care (including
immunizations), and acute care services to a targeted high-risk, low socio-
economic population. Approximately 80% of these patients are uninsured or
are covered by Medicaid. It is staffed by pediatric and OB-GYN physicians and
residents. Approximately 30% of the clinic patients do not speak English.
Clinic 3 provides primary care services to a population of indigent adults
meeting residential and income screening requirements (no private insur-
ance and income less than 135% of the federal poverty level). Eighty-three
percent of the respondents at this clinic reported they were uninsured or had
Medicaid. It is staffed by internal medicine physicians and residents. Clinic 4
was a general medical clinic at the local Veterans Affairs Medical Center
(VAMC). This clinic is staffed by staff physicians, nurse practitioners, and
physicians assistants employed by the VAMC. Approximately 53% of these
patients have either Medicaid or the VAMC as their primary health care
payor. Clinic 5 (Planned Parenthood Clinic) targets young adults and pro-
vides education, prevention and clinical services for contraception and
treatment of sexually transmitted disease in addition to some midlife and
pediatric services. Eighty – seven percent (87%) of respondents reported no
insurance or Medicaid as their health care payor.

The dependant variable in this study was walking. Subjects were
asked to list the number of times in the past week that they had walked for
at least 30 minutes. The variable was coded on an ordinal scale: none, one-
three times, and four or more times. Patients walking one-three times or
four or more times were compared to those who did not walk at least once.

We adjusted the association between walking and living near a trail
for twelve independent variables that included self-rated health, frequent
mental distress, lifestyle and demographic variables, and other environ-
mental characteristics of the neighborhood where they lived. Patients were
asked to rate their own health (self-rated health) by answering whether in
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general they would say their health was excellent, very good, good, fair or
poor. Excellent, very good, and good responses were combined to form a
category called ‘‘good health’’ while fair and poor comprised ‘‘poor
health’’. Patients also rated their own mental health with a question that
asked, ‘‘Now thinking about your mental health, which includes stress,
depression, and problems with emotions, for how many days during the
past 30 days was your mental health not good?’’ Patients who reported 14
or more days were classified as having frequent mental distress and those
with less than 14 were classified as not having frequent mental distress.

Demographic characteristics and lifestyle variables were also used to
adjust for the associations between perceived walking and living near a trail.
Lifestyle variables included current smoking status (zero cigarettes on a
typical day vs. any cigarettes smoked on a typical day) and obesity (yes vs.
no). Obesity was defined as body mass index (BMI) equal to or more than
30. BMI was computed from self-reported height and weight. Demographic
variables were race/ethnicity (Hispanic, non-Hispanic white, non-Hispanic
black, non-Hispanic other), gender, age category (18–24, 25–34, 35–44, 45–
54, 55 and older), and highest level of education achieved (less than high
school, high school graduation or graduate equivalent degree, some col-
lege, or four-year college degree).

Leyden’s scale of walkability was modified for this population as
described in our previous study.22 Persons who perceived that there were
no convenient destinations were designated as living in neighborhood with
poor walkability, whereas persons who perceived that there were one or
more convenient destinations were designated as living a neighborhood
with good walkability. The other neighborhood environmental character-
istics that was tested was whether or not they perceived their neighbor as
safe (‘‘extremely safe’’ or ‘‘quite safe’’ considered yes, and ‘‘slightly safe’’
or ‘‘not at all safe’’ considered no).

Chi square tests were performed to test for any unadjusted associ-
ations between walking and each categorical independent variable. Since
the outcome variable was ordered in scale, multivariate ordered logistic
regression modeling was employed to determine if associations between
perceived walkability and living near a trail remained significant after
adjustment for the independent variables. Since the patient population was
clustered in clinics, we adjusted the standard errors for intragroup corre-
lation in the multivariate logistic regression analysis. Adjusted odds ratios
and 95% confidence intervals were calculated for each independent vari-
able. For the multivariate model, we used only those surveys where every
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item had been completed. Statistical analysis was performed using STATA�
statistical software (Version 8.2).

RESULTS

A total of 1851 surveys were distributed of which 1237 were
returned for an overall response rate of 66.8%. Of these, 1211 met the
eligibility criteria for inclusion in the final analysis. There was a wide vari-
ation in response rates between clinics and ranged from as low as 37.8% for
clinic 3 to as high as 89.8% for clinic 2 (Table 1).

Of patients completing each respective item, 67.2% were female
and 68.9% reported their ethnicity as non-Hispanic white. Other ethnicities
reported were Hispanic (22.5%), non-Hispanic black (6.1%), and non-
Hispanic other (2.5%). Nearly half (48.8%) were under age 35, and 29.3%
were over 54 years of age. With regard to education, 16% had less than a
high school education, 33.8% had a high school education or graduate
equivalent degree, and 9.6% had a college degree. Over one-third (34.3%)
reported their overall health as poor or fair, and 23.2% reported frequent
mental distress (14 or more days in the past month with mental health was
not good). Self reported obesity (BMI greater or equal to 30) rate was
32.1%, and 26.9% of responders reported that they were current smokers.

Using walking as the dependent variable, univariate analysis for
twelve independent variables is shown in Table 2. Significance at the
p < 0.05 level was demonstrated for living near a trail and five other inde-
pendent variables: self-rated health, frequent mental distress, obesity,
walking destinations and current smoking status. Perceived proximity to a
trail was correlated with walking in the univariate analysis. Persons who
perceived that they lived near a trail engaged in higher frequencies of
walking at least thirty minutes in the past week (Table 3). Compared to
those who reported not living close to a trail, persons who reported living
close to a trail were more likely to meet recommended levels of walking of

TABLE 1

Response Rate of the Survey

Clinic 1 Clinic 2 Clinic 3 Clinic 4 Clinic 5 Total

Distributed (N) 404 400 500 145 402 1851
Returned (N) 279 359 187 118 294 1237
% 69.1 89.8 37.4 81.4 73.1 66.8
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TABLE 2

Univariate Analysis Comparing Patients Who Walked Thirty Minutes at
Least Once in the Past Week to Those Who Did Not for Twelve Indepen-

dent Variables.

Characteristic N

Number of Times Walked for
At-least 30 Minutes in the Past

Week

p1-Value

None
(%)

One to
Three Times

(%)

Four or
More Time

(%)

All 1211 43.6 39.9 16.5

Clinic Site
Family Medicine 275 43.3 43.6 13.1 0.185
Planned Parenthood 352 42.9 39.8 17.3
JO Wyatt 180 47.2 39.4 13.3
Women’s & Children 116 40.5 44 15.5
Veterans Administration 288 44.1 34.7 21.2

Age Groups
18–24 325 37.2 46.8 16 0.104
25–34 214 46.7 36.5 16.8
35–44 120 50 34.2 15.8
45–54 126 50 36.5 13.5
55 and older 324 46.9 37 16.1

Gender
Female 753 45.2 40.1 14.7 0.264
Male 367 43.1 38.4 18.5

Race/Ethnicity
White/NH 719 44.5 38.9 16.6 0.243
Black/NH 64 57.8 29.7 12.5
Hispanic 235 39.6 44.3 16.2
Other/NH 26 38.5 42.3 19.2

Educational Level
Less than high school 183 47.5 36.1 16.4 0.547
High school Grad or GED 375 45.9 37.3 16.8
Some college or 2-year deg 444 41.2 43.7 15.1
4-year college degree or more 107 45.8 37.4 16.8
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TABLE 2 (Continued)

Characteristic N

Number of Times Walked for
At-least 30 Minutes in the Past

Week

p1-Value
None
(%)

One to
Three Times

(%)

Four or
More Time

(%)

Self Rated Health
Not healthy 398 50.3 35.9 13.8 0.005
Healthy 764 40.4 41.9 17.7

Frequent Mental Distress
No 865 41.4 40.7 17.9 0.002
Yes 261 52.1 37.2 10.7

Walkable Places
None 428 51.6 33.9 14.5 <0.001
One to Two 364 45 44 11
Three or More 312 34.3 43.9 21.8

Neighborhood Safe
Not Safe 316 47.5 38.3 14.2 0.225
Safe 895 42.4 40.3 17.3

Live within Amarillo City Limits
No 282 47.9 36.9 15.3 0.400
Yes 793 43.2 40.7 16.1

Live Near Trail
No 670 47.8 38.7 13.6 0.004
Yes 434 39.2 41 19.8

Body Mass Index
Not Obese 779 41.3 39.8 18.9 0.002
Obese (BMI = > 30) 369 50 38.8 11.7

Current Smoker
0.088

No 825 41.7 40.6 17.7 0.0282

Yes 384 47.9 38 14.1

1 p-value for chi-square statistics.
2 p-value for trend.
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at least 30 minutes five days per week (65/435 vs. 71/670, unadjusted odds
ratio = 1.49, 95% confidence intervals = 1.04 - 2.13) A higher percentage of
persons who reported not living close to a trail were also sedentary (47.8%
vs. 39.2%).

Results of the multivariate regression analysis, with adjusted odds
ratios, are shown in Table 4. In the multivariate model, a clustering
adjustment was made because samples were drawn from five different
clinics. In the multivariate model, male gender, non-Hispanic Black race/
ethnicity, walkability, living near a trail and smoking were statistically sig-
nificantly associated with walking. The odds of walking were significantly
lower for non-Hispanic Blacks (Adjusted odds ratio = 0.59, 95% confidence
intervals = 0.40–0.87). Persons with frequent mental distress were signifi-
cantly less likely to report one or more days of walking for at least 30
minutes in the unadjusted analysis only (Unadjusted odds ratio 0.63, 95%
confidence intervals = 0.56 - 0.70). Persons who perceived three or more
convenient destinations were more likely to report walking for at least
30 minutes (Adjusted odds ratio = 1.78, 95% confidence intervals = 1.37 –
2.32). The odds of walking were significantly lower for current smokers
(Adjusted odds ratio = 0.66, 95% confidence intervals = 0.57–0.76).

DISCUSSION

Our study examined the association of walking and various demo-
graphic, lifestyle, and neighborhood environmental characteristics in a
group of community clinic patients. Previous studies have looked at this

TABLE 3

Number of Times Patients Walked at Least Thirty Minutes in Past Week
vs. Living Close to a Trail

Number of 30 Minute Walks in the Past Week

Live Close to a Trail

No Yes

None 65.31 (320/490) 34.69 (170/490)
One or Two 61.96 (202/326) 38.04 (124/326)
Three or Four 50.66 (77/152) 49.34 (75/152)
Five or More 52.21 (71/136) 47.79 (65/136)

Total 60.69 (670/1104) 39.31 (434/1104)
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TABLE 4

Multivariate Logistic Regression Model for Walking Adjusting for
Independent Variables

Characteristic

Multiple Logistic Regression

Odds Ratio 95% CI Lower 95% CI Upper

Age Groups
18–24 1.00
25–34 0.75 0.48 1.17
35–44 0.70 0.45 1.07
45–54 1.03 0.74 1.43
55 and older 0.64 0.44 0.91

Gender
Female 1.00
Male 1.63 1.15 2.30

Race/Ethnicity
White/NH 1.00
Black/NH 0.59 0.40 0.87
Hispanic 0.92 0.77 1.10
Other/NH 1.56 0.72 3.38

Educational Level
Less than high school 1.00
High school Grad or GED 0.92 0.66 1.29
Some college or 2-year deg 0.88 0.54 1.42
4-year college degree or more 0.62 0.38 1.01

Self Rated Health
Not healthy 1.00
Healthy 1.10 0.88 1.37

Frequent Mental Distress
No 1.00
Yes 0.76 0.56 1.02

Walkable Places
None 1.00
One to Two 1.10 0.83 1.45
Three or More 1.78 1.37 2.32
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association in healthy or unselected populations.11–18 We believe that this is
this first study to report such a relationship in a vulnerable population of
patients using community clinics.

Many studies have demonstrated a high correlation between self-
rated health and other measures of health.23–28 Since our patients had a
high rate of poor self-rated health (34%) one would predict that this
type of population is one that might benefit most from increased
walking. Previous researchers have stated that population-based strategies
should target these types of persons,29,30 and some have argued that to
do so best serves the health of the entire population.31 In healthy and
unselected populations, living near a trail has been associated with
engaging in walking, meeting recommended levels of physical activity
and less likelihood of being overweight.11–17,32 Reed20 demonstrated that
trail users are more likely women with higher education and more

TABLE 4 (Continued)

Characteristic

Multiple Logistic Regression

Odds Ratio 95% CI Lower 95% CI Upper

Neighborhood Safe
Not Safe
Safe 1.31 0.76 2.26

Live within Amarillo City Limits
No 1.00
Yes 1.25 0.93 1.68

Live Near Trail
No 1.00
Yes 1.45 1.01 2.09

Body Mass Index
Not Obese 1.00
Obese (BMI = > 30) 0.76 0.47 1.23

Current Smoker
No 1.00
Yes 0.66 0.57 0.76

Non-Missing information on all the independent variable were available on 875 subjects and
these were included in the multivariate logistic regression model.
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income. Our study demonstrates that that perceived proximity to a trail
is associated with walking in patients attending community clinics, thus
suggesting that these benefits extend to poor and vulnerable populations
as well.

Our study also demonstrated that walkability and proximity to a
city walking trail, but not neighborhood safety, were associated with
increased walking in this community clinic population. Previous studies
of walking and neighborhood safety by healthy persons have yielded
conflicting results.33–37 Our study suggests that for community clinic
patients, improving walkability and creating trails may be more successful
in promoting walking than attempts to improve neighborhood safety.

Walkability (having more destinations available toward which to
walk) also was significant in our study. This variable is at least as important
as trails and suggests that zoning for mixed-use neighborhoods might be an
efficient population-based strategy for cities to employ in their efforts to
improve the health of vulnerable populations.

Our study has several limitations. Being a cross-sectional survey, it
demonstrates associations and not does prove cause-and-effect. It is
possible that persons interested in walking choose to live in walkable
neighborhoods and near trails, and that these same persons would still
walk even if they were forced to live in neighborhoods with low walk-
ability and no trails. Several studies have demonstrated an association
between walking and trails.11–17 We are aware of only one prospective
study that examined walking before and after construction of a trail.21

This study did not demonstrate increased activity among residents living
within two miles of a trail after its construction.21 Whether or not the
same findings would occur among vulnerable populations is to our
knowledge unknown. Gordon38 showed that the users of newly con-
structed trails are commonly new exercisers, and Brownson suggested
that trails may be effective at reaching high risk sedentary populations.39

Like others,1,4 we encourage researchers to look for opportunities to
conduct such studies in their communities.

Our study is also limited by the fact that walkability and nearness
to trails was self-reported and may not be accurate. Walkers might have
been more aware of destinations because they walked in the neighbor-
hood. Walkers might also judge proximity to a trail differently than non-
walkers. However, recent studies have suggested that self-reported surveys
of neighborhood environmental characteristics are reproducible and
correlate with objective measurements of the neighborhood.14,40–42
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CONCLUSION

Many transportation and public health experts postulate that urban
land design can provide important population-based strategies for pro-
moting healthy behaviors such as walking.1–4 Our study adds evidence in
support of this hypothesis. It also suggests that for community clinic
patients with health problems and poor health behaviors, environmental
strategies to encourage walking include zoning to promote mixed-land-use
neighborhoods and construction of trails; and that these strategies may be
more successful than attempts to improve neighborhood safety. Future
research should address ways to increase the impact of trails on walking
prevalence and frequency.
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