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Abstract

Introduction: Walking can serve many purposes, such as transportation (to get some place) or
leisure (for fun, relaxation, or exercise); therefore, it provides many opportunities for people to be
physically active. This study examines geographic and urban—rural differences in walking in the
U.s.

Methods: Adult respondents (aged = 18 years) to the 2015 National Health Interview Survey
reported participation in and time spent (minutes per week) walking for transportation and leisure
in the past week. In 2017, prevalence and time spent walking (among walkers) for any, leisure, and
transportation walking were estimated by nine expanded regions and urban—rural designation.

Results: Prevalence of any walking ranged from 50.8% (East South Central) to 72.4% (Pacific);
for leisure walking 43.9% (East South Central) to 60.6% (Pacific); and transportation walking
17.8% (East South Central) to 43.5% (New England). Among walkers, mean minutes spent
walking per week ranged from 77.4 (East South Central) to 101.6 (Pacific); for leisure walking
70.5 (West South Central) to 85.9 (Mountain); and for transportation walking 47.4 (East South
Central) to 66.4 (Middle Atlantic). Overall, there were urban—rural differences in prevalence of
walking; however, differences depended on walking purpose and expanded region. Time spent
walking was similar in urban and rural areas.

Conclusions: Regional differences in walking prevalence and time spent walking exist. Urban—
rural differences in prevalence of walking differ based on region and purpose; however, rural areas
had a lower prevalence of walking than urban areas regardless of purpose in southern regions.
Opportunities exist to improve walking, particularly among southern regions with a focus on rural
areas.
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INTRODUCTION

Strong evidence exists that physical activity has substantial health benefits.1-2 Despite these
benefits, only one half of U.S. adults report levels of physical activity consistent with the
aerobic physical activity guideline.13 People can get the benefits of physical activity through
brisk walking or by adding brisk walking to other activities.1* Walking may also be a good
way for people who are inactive to become active.l-> Walking provides many opportunities
for people to be physically active because it can serve many purposes, such as transportation
(to get some place) or leisure (for fun, relaxation, or exercise).

Some population groups are more likely to walk than others; however, this can differ by
walking purpose.5-2 Men are more likely to report transportation walking whereas women
are more likely to report leisure walking.5-8 Differences by age have been shown for both
types of walking, although transportation walking has more consistently been shown to
decrease with increasing age.5-8 Similarly, although racial/ethnic differences have been
reported for both types of walking, patterns differ.5:79 For example, in U.S. adults the
prevalence of transportation walking is highest among non-Hispanic blacks, but leisure
walking is lowest in that group.® Differences by the four U.S. Census regions (i.e., Midwest,
Northeast, South, West) have also been observed for both types of walking.61011 |n U.S.
adults, the lowest prevalence of transportation and leisure walking is in the South; however,
adjustments for demographic characteristics attenuated regional differences especially when
examining leisure walking.® Differences in walking done for transportation purposes have
also been examined across smaller geographic levels (e.g., state, city)2:13: however, state-
and city-level comparisons across the nation are lacking for estimates specific to leisure
walking.

Transportation walking9-14 and physical activity1>-16 have been found to be lower among
residents of rural compared with urban areas. In addition, transportation walking is
correlated with residing in communities with higher density, greater connectivity, and more
land use mix,1718 which are often characteristics of urban areas. For physical activity,
urban—rural differences depended upon the region of residence, with differences most
pronounced in the south>16: however, studies have not focused on whether urban—rural
differences in walking differ by region. Residents of rural areas compared with those living
in urban areas often experience poorer health.1920 A deeper understanding of urban-rural
differences in health behaviors, such as walking, provides important information to better
understand and prioritize health promotion strategies.

This study is unique because it uses a nationally representative sample to examine walking
for both leisure and transportation purposes (combined and separately) by demographic
characteristics and across multiple geographic levels. Additionally, it examines urban—rural
differences in prevalence and duration of walking for multiple purposes and whether these
differences are consistent across nine U.S. regions. Understanding how types of walking
differ by population groups and smaller geographic units (e.g., by state, by nine expanded
geographic regions [overall and by urban-rural status]) will allow resources to be targeted
more precisely to populations and areas in greatest need. The addition of these finer-grain
estimates of walking may allow national, state, and local agencies to identify and leverage
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opportunities for cross-sectoral partnerships to help promote walking and support local-level
changes to create more walkable communities.

e

The National Health Interview Survey (NHIS) is a multistage probability sample survey

of U.S. households conducted annually and designed to be representative of the civilian,
non-institutionalized U.S. population. The NHIS collects basic health and demographic
information from all family members and additional information, such as information about
walking for leisure and transportation, from one randomly selected adult (aged = 18 years)
as part of the Cancer Control Supplement. In 2015, the sample adult response rate was
55.2% and the sample size was 33,672.21 Further details about the survey can be accessed
from the NHIS website.??

To assess transportation walking, respondents were asked if they walked to get some place
that took = 10 minutes in the past 7 days. To assess leisure walking, respondents were asked
if during the past 7 days they walked for = 10 minutes for fun, relaxation, exercise, or to
walk the dog. For both transportation and leisure walking, respondents who answered yes
were asked additional questions about the number of times in the past 7 days they walked
and the average amount of time they spent walking during an instance. Time spent walking
among adults reporting walking was estimated by multiplying the times in the past 7 days
they walked by the average duration of a trip. Time spent in transportation and leisure
walking were summed to calculate time spent in any walking.

The National Center for Health Statistics provided state of residence as part of the restricted
data set (i.e., accessible only in the Research Data Center). State of residence was used

to categorize individuals as living in one of nine expanded regions: New England, Middle
Atlantic, East North Central, West North Central, South Atlantic, East South Central, West
South Central, Mountain, and Pacific. Expanded regions were based on subdivisions of the
four U.S. Census regions into nine Census divisions23; however, similar to other analyses,
the nine Census subdivisions were modified by moving Delaware, the District of Columbia,
and Maryland into the Middle Atlantic region from the South Atlantic.2425

Each respondent’s residence was classified as urban or rural based on 2010 Census urban-
rural designation and provided on the data set as a restricted variable. Detailed methods have
been previously published.26 Briefly, urban areas were identified as Census tracts with >
1,000 people/mile? and adjacent tracts with = 500 people/mile2. In addition, a select number
of non-residential urban land uses and non-continuous urban developments were identified
as urban. Any areas not identified as urban were designated as rural.

Information about demographic characteristics was reported during the interview. Age was
categorized (18-24, 25-34, 35-44, 45-64, and = 65 years) using reported age. Educational
attainment was assessed in terms of the highest grade or year of school completed and

categorized into four levels (less than high school, high school graduate, some college, and
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college graduate). To assess race/ethnicity, respondents identified whether they consider
themselves Hispanic or Latinx. All respondents then selected what race or races they
consider themselves from a list and for people who choose more than one race, a question
was asked about the one race that “best” describes them. Adults were classified into

four race/ethnic groups (white, non-Hispanic; black, non-Hispanic; Hispanic; and other,
non-Hispanic).

Statistical Analysis

For any walking and for each purpose (i.e., leisure, transportation), walking was examined
using two measures: prevalence (proportion reporting walking for = 10 minutes at a time
during the past 7 days) and time spent walking among adults reporting walking. Given

the study’s focus on geographic differences, these two measures for any walking, leisure
walking, and transportation walking were examined by nine expanded regions and urban—
rural designation. Sample size constraints within states did not allow the authors to examine
state-level estimates of time spent walking, therefore state-level estimates were limited to
prevalence.

Multiple logistic regression models were used to examine the association between urban—
rural designation X expanded region with walking prevalence. Because the interaction term
between urban—rural designation X expanded region was significant in each model (any,
leisure, and transportation), models stratified by expanded region were used to estimate
prevalence ratios to examine the association between urban—rural designation X walking
prevalence before and after adjustment for demographic characteristics. The distribution
of weekly time spent walking among walkers was found to be approximately log normal.
Multiple linear regression on log-transformed weekly minutes of time spent walking was
used to obtain estimates of mean walking time by urban—rural designation and expanded
region with and without adjustment for demographic characteristics. All pairwise tests for
both measures were conducted with adjusted Wald tests with a Bonferroni correction for
pairwise comparisons.

In 2017, analyses were performed in Stata, version 13, using survey commands to account
for the complex survey design and weighting. Statistical tests were deemed significant at p <
0.05.

RESULTS

Survey participants with missing data on walking (/7=1,902); demographic characteristics
(m7=134); or both (/7=14) were excluded. In addition, adults who reported being unable to
walk when responding to the walking question were excluded (/7=886). The final analytic
sample included 30,736 adults. In 2015, a total of 63.2% of U.S. adults reported any walking
for = 10 minutes. Walking for leisure was reported by 52.1% of adults, and 31.7% reported
walking for transportation (Table 1).

The statewide prevalence of any walking ranged from 43.2% (Mississippi) to 87.0%
(Washington DC; Figure 1, color coded by quintile, Appendix Table 1, available online).
Similarly, state-level estimates varied for leisure walking, ranging from 36.0% (Arkansas) to
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66.4% (Alaska), and for transportation walking, ranging from 14.5% (Mississippi) to 78.4%
(Washington DC; Figure 2, Appendix Table 1, available online).

Walking varied by nine expanded regions for any (p < 0.001); leisure (p < 0.001); and
transportation walking (v < 0.001; Table 1). Prevalence of any walking ranged from 50.8%
(East South Central) to 72.4% (Pacific). Similarly, prevalence of leisure walking ranged
from 43.9% (East South Central) to 60.6% (Pacific). Prevalence of transportation walking
ranged from 17.8% (East South Central) to 43.5% (New England).

Walking prevalence also varied by urban—rural designation. Overall, the prevalence of any
walking, leisure walking, and transportation walking was lower among adults residing in
rural compared with urban areas. The magnitude of the urban—rural difference was less
pronounced for leisure compared with transportation walking (Table 1). Adjustment for
demographic characteristics attenuated urban-rural differences in walking prevalence in all
domains; after adjustment, the overall urban—rural difference in leisure walking was no
longer significant.

For any walking, a significant interaction (unadjusted: p=0.035, adjusted: p=0.045) was
observed between expanded region X urban—rural designation. Urban—rural differences in
walking prevalence before and after adjustment for demographic characteristics reached
significance in three of the nine expanded regions (South Atlantic and East and West South
Central).

For leisure walking, a significant interaction (unadjusted p=0.002, adjusted p=0.005) was
observed between expanded region X urban-rural designation. Urban-rural differences in
leisure walking prevalence before and after adjustment for demographic characteristics were
significant with a negative association for rural residence in three of the nine expanded
regions (South Atlantic and East and West South Central).

For transportation walking, a significant interaction (unadjusted p=0.026, adjusted
p=0.024) was also observed between expanded region X urban—rural designation. Urban—
rural differences in transportation walking prevalence before and after adjustment for
demographic characteristics were significant for seven of the nine expanded regions (New
England, Middle Atlantic, East North Central, South Atlantic, East South Central, West
South Central, and Pacific).

Among adults reporting walking, mean minutes of time spent walking was not

significantly associated with urban—rural designation for any (0=0.07); leisure (p=0.96); and
transportation walking (0=0.06). Mean weekly minutes of time spent walking among adults
reporting walking significantly varied by nine expanded regions for any (p < 0.001); leisure
(0 <0.001); and transportation walking (o < 0.001; Table 2), and this variation remained
significant after adjusting for demographic characteristics. Unadjusted mean weekly minutes
of any walking (among adult walkers) ranged from 77.4 (East South Central) to 101.6
minutes (Pacific). Mean weekly minutes of leisure walking among adult leisure walkers
ranged from 70.5 (West South Central) to 85.9 minutes (Mountain); among transportation
walkers, mean minutes ranged from 47.4 (East South Central) to 66.4 minutes (Middle
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Atlantic). Adjustment for demographic characteristics had little effect on the estimates of
time spent walking.

DISCUSSION

Substantial regional variation in the self-reported prevalence of walking and time spent
walking exist. Urban—rural variation in walking prevalence differed based on the purpose
of walking and region of residence, though differences did not exist in time spent walking
among adults who walk. Urban-rural differences existed in prevalence of transportation
walking for most regions with the exception of the Mountain and West North Central
regions, whereas for leisure walking urban—rural differences existed only for three southern
regions (South Atlantic and East and West South Central). Opportunities exist to increase
walking, particularly among southern regions with a focus on rural areas.

Previous studies examining geographic differences in walking found results consistent with
this study; however, data sources used in other studies did not allow for examination of
leisure and transportation walking separately and combined. When examining estimates

of the prevalence of transportation walking, specifically walking to work, from the 2008—
2012 American Community Survey by four Census regions, the Northeast had the highest
prevalence and the South had the lowest.10 In addition, within each of the U.S. Census
regions walking to work was more prevalent in large cities than small or mediumsized
cities.10 Estimates from the 2009 National Household Travel Survey showed that the
prevalence of any walking for at least 30 minutes per day was higher for urban areas (9.1%)
compared with rural areas (4.4%); however, this study did not explore whether this finding
was consistent across regions or purposes.14 Finally, a study using 2010 NHIS data found
similar results, with prevalence of walking (any, leisure, and transportation) lowest in the
South region compared with the other three Census regions.®

Findings further highlight the geographic differences that exist in walking. Southern regions,
particularly the East and West South Central, had lower levels of participation in any
walking and time spent walking when compared with most other regions. This is consistent
with previous studies that have found southern regions of the U.S. to have higher levels

of many chronic disease risk factors and diseases, such as physical inactivity, obesity,

heart disease, and stroke.16:27.28 Several community-level factors may contribute to regional
differences in walking, including differences in the presence of community supports and
barriers to walking. Adults living in southern regions report less access to community
supports for walking (e.g., infrastructure supports, destinations to walk t0).2%30 Also, some
safety-related barriers (e.g., dogs or other animals) to walking are more prevalent in the
South Census region versus other regions.29 Finally, policies supportive of walking (e.g.,
Complete Streets policies) that can serve as levers for improving community supports for
walking are less likely to be adopted in southern municipalities.3

Urban-rural differences in the prevalence of walking differed based on purpose. Urban-rural
differences were found in prevalence of transportation walking in most regions; however,
urban—rural differences in the prevalence of leisure walking were present only in southern
regions (i.e., South Atlantic and East and West South Central). In general, adjusting
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prevalence ratios for demographic characteristics attenuated the urban—rural differences,
but it did not change the interpretation. Urban—rural differences in transportation walking
were found to be relatively consistent across regions. Walking for transportation has been
more closely associated than leisure walking with selected built environment attributes,
such as destinations to walk to, transit stops, and pedestrian infrastructure,2%:32:33 and these
attributes are more commonly reported by adults residing in urban than rural areas.2%:34
Another reason may be that adults who are interested in walking for transportation choose to
live in more urban areas.3%:36 |t is unclear why urban-rural differences in the prevalence of
leisure walking were observed only in southern regions; however, this finding is consistent
with another study that concluded urban-rural differences in leisure-time physical activity
levels were most striking in the South Census region and absent in other regions.1®

Implementing community strategies where people live, learn, work, and play can help
promote walking. For example, communities can enhance the design of their streets to make
walking safer and easier or they can offer programs to support and encourage walking.*
Regional, as well as urban-rural differences exist in walking, and it is important to account
for these differences when developing and implementing community strategies to promote
walking. Importantly, proven strategies are not limited in scope to urban areas. Case studies
of what small towns and rural communities in different regions are doing to promote
walking and walkability are available and may help these communities get started.3’-39 For
example, the Department of Transportation’s publication, Small Town and Rural Multimodal
Networks, is a design resource and idea book to help small towns and rural communities
support active travel.3’

This study is subject to a number of limitations. First, information related to the reliability
and validity of the walking measure is not available and the analysis is based on self-report.
Second, information about walking for bouts less than 10 minutes was not collected and this
may especially influence the estimates of transportation walking that is often done in shorter
bouts.11 If participation in these short bouts differs by region or urban-rural designation,
then patterns observed may have changed if these shorter bouts were captured. For example,
trips may be shorter in urban areas; therefore, omitting these shorter bouts may have diluted
urban—rural differences. Third, the urban—rural designation used was rather broad and did
not allow for examination of differences across finer levels of urbanization. Fourth, the
survey response rate was 55.2%, and this could contribute to response bias if nonresponders
differed systematically from responders. However, survey weights may help to reduce the
influence of nonresponse. Finally, about 6% of respondents dropped out prior to completing
the Cancer Control Supplement and were therefore missing data on walking.

This study also has a number of strengths. It is based on a nationally representative survey,
and the large sample size and the richness of the data collected enable multiple and stratified
analysis of walking among U.S. adults based on a large number of covariates. In addition, by
doing analysis at the Research Data Center it was possible to obtain estimates for geographic
units finer than the four U.S. Census regions and to examine differences by urban-rural
designation.
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CONCLUSIONS

Substantial regional differences in walking prevalence and time spent walking exist. Urban—
rural differences in the prevalence of walking differ based on walking purpose; however,
rural residents in southern regions had a lower prevalence of walking than urban residents
regardless of purpose. Opportunities exist to improve walking particularly among southern
regions of the U.S. with a focus on rural areas.

Supplement

ary Material

Refer to Web version on PubMed Central for supplementary material.
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