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Abstract

Background: New or enhanced activity-friendly routes to everyday destinations is an
evidence-based approach for increasing physical activity. Although national estimates for some
infrastructure features surrounding where one lives and the types of nearby destinations are
available, less is known about the places where individuals walk.

Methods: A total of 5 types of walking trips (N = 54,034) were defined by whether they

began or ended at home (home based [HB]) and trip purpose (HB work, HB shopping, HB social/
recreation, HB other, and not HB trip) (2017 National Household Travel Survey). Differences and
trends by subgroups in the proportion of each purpose-oriented trip were tested using pairwise
comparisons and polynomial contrasts.

Results: About 14% of U.S. adults reported =1 walking trip on a given day. About 64% of
trips were HB trips. There were few differences in prevalence for each purpose by subgroup. For
example, prevalence of trips that were not HB decreased significantly with increasing age and
increased with increasing education and household income.

Conclusions: Given age-related and socioeconomic differences in walking trips by purpose,
planners and other professionals may want to consider trip origin and destination purposes when
prioritizing investments for the creation of activity-friendly routes to everyday destinations where
people live, work, and play.
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Despite the benefits of regular physical activity, only 54% of U.S. adults meet the minimal
guideline for aerobic physical activity in leisure time.> Walking is an excellent way for

most people to be physically active as it requires no special skill or equipment, and it

can be done for different purposes, such as walking for leisure or walking to some place
(transportation).2 Walking behavior is periodically captured as part of national surveillance
systems such as the National Health Interview Survey; in 2015, 63% of adults reported
walking for leisure or transportation in the past week, and 32% specifically reported walking
for transportation.3

Combining new or enhanced transportation infrastructure (eg, sidewalks) with land use
and environmental design interventions (eg, destinations close to potential trip origins) is a
recommended approach for increasing physical activity through improvements to the built
environment features.* Public health surveillance of the built environment is important for
monitoring progress and guiding future efforts to enhance the quality, reach, and equity

of this approach.® Perceptions of the built environment have recently been included in
national surveillance efforts, and these data have provided national estimates related to the
infrastructure surrounding where one lives and the types of accessible destinations that

are available nearby.® There is a gap in that less is known about the places (origins and
destinations) to or from which individuals walk and the place where individuals walk to or
from is guided by their purpose for going to or from that place.

Understanding more about the places where walking trips occur can provide 2 pieces of
information, which are keys to implementing strategies to create or enhance activity-friendly
routes to everyday destinations. First the place provides information about the activity space
—the geographic area within which a person moves or travels during their usual activities.
This geographic area includes a person’s residential neighborhood; however, there are many
other geographies where a person may spend much of their waking time.” For example,
over 150 million American adults participate in the labor force,8 and the average worker
spends a significant amount of the day at a workplace (7.6 h in 2013).° A person may
decide to walk from the worksite to get lunch or dinner or to socialize, thereby the built
environment surrounding the worksite (or activity space) may be influential in a person’s
decision to walk. Second, knowing the places where people walk can help identify the types
of destinations where people are more or less likely to walk to. For example, a person may
decide to walk to a restaurant to eat a meal but decide to drive to the store to pick up weekly
groceries.

Knowledge of the activity space and the place, defined in this study as the purpose

or activity performed at the origin or destination of a walking trip, may be useful to
researchers, practitioners, and other relevant stakeholders in their efforts to create or enhance
activity-friendly routes between everyday destinations.* Understanding differences in trip
purpose and destination by distance, duration, and demographic characteristics may be
useful in identifying which places to prioritize for pedestrian-friendly improvements to
benefit different subgroups. Therefore, the purpose of this study is 2-fold: to describe

the prevalence of walking overall and to describe differences in walking trip purpose by
duration, distance, and select characteristics.

J Phys Act Health. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Watson et al.

Methods

Page 3

Survey and Analytic Sample

Measures

This study used data from the 2017 National Household Travel Survey (NHTS), a cross-
sectional survey of a random sample of U.S. households.10 The 2017 NHTS used an
address-based probability design to create a nationally representative sample of the civilian,
noninstitutionalized population. To be eligible to participate in the survey, the household
must have had at least one person 18 years of age or older living at the sampled address.1

Respondents first completed the recruitment survey which collected brief information about
the household and each member, the number of vehicles, contact information, and additional
questions about travel behavior. Next, all household members age 5 years and older (adult
proxy for children age 5-15 y) completed the retrieval survey—a travel log for each member
to record all trips made on the household’s assigned travel date. Households were offered

a multistage incentive for continued participation in the survey for a maximum incentive of
$27.11 The 2017 NHTS collected data for all members of 129,696 households for an overall
response rate of 15.6% (recruitment survey response rate times the retrieval survey [travel
log] response rate). This study included adult respondents aged 18 years and older in these
households (all adults in households, n = 230,942) to examine differences between those
who did and who did not report at least one walking trip. To describe differences in walking
trip purposes, the study included data from 22,400 adults who reported 72,431 trips made
by walking. After excluding 17,051 trips which began and ended in the same place (ie, loop
trips) and 1,346 trips which had missing data; the analytic sample for describing differences
in walking trip purpose included 54,034 nonloop trips.

National Household Travel Survey respondents were classified by sex, age group (18—

34, 35-44, 45-64, or =65 y), race/ethnicity (hon-Hispanic white, non-Hispanic black,
Hispanic, or other non-Hispanic race), highest level of education completed (high school
diploma. General Educational Development [GED], or less; some college/associate degree;
Bachelor’s degree; or graduate/professional degree), annual household income (less

than $25,000, $25,000-$34,999, $35,000-$49,999, or $50,000 or more). Census region
(Northeast, Midwest, South, or West), and urban or rural residence. Urban—rural residence
designation was determined from the Census Bureau’s 2010 urban definition, which is
primarily based on residential population density and densely developed territory.}2 Areas
not defined as urban are classified as rural 12

The household was randomly assigned 1 day of the week on which each household member
5 years and older was to record travel information for a designated a 24-hour period (Figure
1). For each trip, respondents reported, among other information, the primary trip purpose or
activity done at location (eg, home, work, shopping, social; Table 1), mode of transportation
(car, bus, walking, etc), and time of day of travel. The NHTS-derived generalized purpose

of the trip was based on the purpose of the activity done at the origin (where the person is
leaving from) and destination (where the person is going to). The 20 purpose options (Table
1) were classified into the following 5 categories: home-based work, home-based shopping,
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home-based social/recreation, home-based other, and not home based.13 Home-based trips
were walking trips where either the origin or the destination was home. A summary of these
classifications is presented in Table 2.

Trip minutes were determined by the difference in time between leaving the origin and
arriving at the destination. Trip distance (in miles) was estimated from Google Maps API
shortest-path route per mode. 1!

Statistical Analyses

To address the first study aim, initial descriptive analyses included examination of the
characteristics of adults with (walkers) and without walking trips (nonwalkers). We

used pairwise ttests to identify differences between walkers and nonwalkers for each
subgroup characteristics. For the second study aim, we analyzed trip-level data to report
the cross-classification of walking trip purpose categories. Walking duration and distance
was described using mean walking minutes and miles for each trip purpose. Pairwise ¢
tests were used to identify differences in walking minutes and miles for home-based and
not home-based trips and between specific home-based trip purposes (work, shopping,
social/recreation, and other). Differences and trends by select characteristics were tested
using pairwise comparisons and orthogonal polynomial contrasts, where appropriate. SAS-
Callable SU-DAAN (version 11.0; Research Triangle Institute, Research Triangle Park,
NC) was used for all analyses to account for the complex sampling design and to provide
weighted estimates. Level of significance was P < .05. Bonferroni adjustments were used for
multiple comparisons.

Results

Among all adult respondents, 14.4% reported at least one walking trip (walkers). There
were significant differences in the subgroup distributions between walkers and nonwalkers
for nearly all subgroup characteristics examined (Figure 2). Most notably, compared with
nonwalkers, walkers were less likely to be non-Hispanic whites (60.5% vs 65.4%); adults
aged 45 years and older (45.6% vs 53.0%); adults with a high school diploma, GED, or less
(22.3% vs 27.3%); adults with a household income of $50,000 or greater (57.4% vs 61.9%);
adults living in the South (27.3% vs 39.1%); and adults residing in rural areas (7.1 % vs
18.9%). Among walkers, 19.3% only reported 1 trip while nearly half (51.6%) reported 2
walking trips and 29.1% reported 3 or more walking trips in a single day.

Walking Trips by Purpose

Nearly two-thirds (64.0%) of trips were home-based indicating they either began or ended
at home (Table 2). The most common home-based trip was for social/recreation (22.9%),
followed by shopping (19.9%), other purpose (15.0%), and work (6.2%). The remaining
36.0% of trips did not include home as the origin or destination.

Walking Trip Minutes and Distance

Overall, the average walking trip was 11.9 minutes per trip (Table 3). Minutes for home-
based trips (12.8 min) were significantly greater (£ < .001) than trips which did not include

J Phys Act Health. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Watson et al.

Page 5

the home (10.3 min). When examining specific purposes for home-based trips, minutes
spent walking for work (14.6 min) and shopping trips (13.5 min) was significantly greater (P
<.001) than trips made for social/recreation purpose.

Overall, the average distance per walking trip was 0.6 miles. The distance between home-
based trips and trips which did not begin or end at home were not significantly different.
Among home-based trips, there were no significant differences in distance among the
specific home-based purposes (work, shopping, social/recreation, or other).

Walking Trips by Selected Characteristics

Walking trip prevalence by characteristics (Table 4) showed walking was higher for males
(M) than females (F) for home-based trips to/from work (M: 7.4, F: 5.3, P<.001) and

was higher for females than males for home-based trip to/from other places (M: 12.7, F:
16.9, P=.003). Prevalence was higher for home-based social/recreation walking trips and
lower for home-based work trips with older age (Pfor trend < .001); prevalence for walking
trips which did not begin or end at home (nhot home based) was lower with older age.
Prevalence of home-based shopping trips was higher while the prevalence for home-based
social/recreation trips was lower for adults who were non-Hispanic black compared with
non-Hispanic white (£ < .001). Patterns in the prevalence of walking tips by purpose

were similar between education and household income levels. Prevalence of home-based
shopping trips and other home-based trips decreased as education and income increased
(Pfor trend < .001). The prevalence of walking trips which did not begin or end at home
(not a home-based trip) increased with increasing education and household income (2 for
trend <.001; Table 4). Walking trips from the Northeast (vs South and West) region were
more likely to be home-based shopping trips and less likely (vs Midwest, South, and West)
to be home-based social/recreation trips. Trips reported by adults living in urban (vs rural)
areas were more likely to be home-based shopping trips and less likely to be home-based
social/recreation trips. No other significant differences were observed (Table 4).

Discussion

Overall, nearly two-thirds of walking trips began or ended at home—suggesting efforts
which focus on the built environment to improve activity spaces in residential areas is a
reasonable strategy to increase walking. However, nearly one-third of walking trips occurred
around places with origin and destinations other than the home. These findings indicate

the built environment around these everyday destinations (worksites, places to shop, and
places to socialize) may also benefit from efforts to improve these activity spaces through
activity-friendly routes.

Although there were significant differences in walking duration by purpose, the average
time spent walking was between 10 and 15 minutes per trip depending on trip purpose.

The average trip distance of 0.6 miles did not vary across trip purpose. These findings

are consistent with previous research which reported that around 75% of adults thought
walking distances up to one-half mile and up to 10 minutes (short trips) were reasonable and
with how an acceptable walking distance has been operationalized (quarter-half a mile14-17
and 5-10 min14.15). Efforts to create new or enhanced transportation infrastructure (eg,
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sidewalks) combined with land use and environmental design interventions which consider
trips within an acceptable walking distance (shorter in duration and distance) have the
potential to increase walking, regardless of the trip purpose.

There were few differences in trip purpose by select characteristics. Age, education, and
income were associated with the prevalence of trips which began or ended at home as

well as activity spaces which did not include the home. Knowing how walking trips differ
by the trip purpose and characteristic of the individual (eg, age group and socioeconomic
status) can help decision makers better target infrastructure improvements more relevant to
disparate populations that could result in more walking trips for those groups. For example,
trips by younger adults were less likely than trips by older adults to be between home and
places to socialize or recreate. Investigating the distribution of places to socialize near higher
density areas of younger adults may be one way for decision makers to determine whether
creating more places to socialize near the home, such as having a park, may increase
walking among young adults.

We examined trips categorized by the purpose of the activity and whether the trip began or
ended at home. Although there is little evidence on walking trips for these purposes by select
characteristics, a study from Canada examined trips by origin, destination, and purpose.18
The study found the most common walking trip origin and destination was the home, and the
most common walking trip purpose was shopping among Canadian adults.18 Our study also
found home-based trips were the most common; among home-based trips, social/recreation
and shopping were the first and second most common purpose. The average walking trip,

for any purpose, among Canadian adults was 0.34 miles (0.67 km) and lasted 9 minutes,8
whereas our study found walking trips, for any purpose, were an average of 0.6 miles and
lasted an average duration of 12.8 minutes. Why adults in our study took longer trips (in
miles and minutes) than the Canadian adults is unclear. However, adults from the Canadian
study were from a large metropolitan area (Halifax),1® whereas adults in our study were
from a wide range of locales and this may explain the difference in trip length and duration.
Understanding more about the distances of purpose-based trips, people take can help inform
strategies to promote active travel to everyday destinations. For example, one strategy to
promote walking may be to improve access to locations for shopping or socializing in close
proximity to the workplace.

Although we found no studies examining different types of walking trip purposes by
respondent characteristics, several studies reported on the characteristics of adults who
walked from home to work.19-21 Unlike our study, several studies found adults who walked
to work were more likely to have lower education levels20-2! and income.?! However,
similar to our study, commuting to work by walking decreased with increasing age.1®
Another study conducted in England by Dalton et al2? found no difference by age. Although
the reason for the differences in our study is unclear, it may be because our study was not
limited to adults who work, and our study included a larger age range (18-92 y) compared
with the age range (18-71 y) in the study by Dalton et al.2% Information on walking trip
purposes by population subgroups could be used to help to promote safe routes for persons
of different ages in the places they are most likely to be.
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This study has limitations and strengths. First, selection bias may be present in a mail-based
study. However, research suggests that findings from mail-based studies may be largely
equivalent to findings from telephone surveys.22 Second, walking minutes per day are self-
reported and might be overestimated because of social desirability bias, recall limitations, or
other factors.23 Third, this study uses the purpose of the walking trip as a proxy for place,

as such, we were not able to achieve the same level of specificity to place had we obtained
the actual place. Fourth, this study used broad categories for purpose, which also hindered
the level of specificity. For example, the purposes for getting a meal and getting groceries
were part of the broad category for shopping. Fifth, there may be some confounding due to
demographic characteristics or other factors. Finally, our study reports on the purposes of the
walking trip but not on what routes were available or accessible. A study on the presence

of built environment supports and use or potential use of supports noted differences by
subgroups.24 If there are no local destinations within a reasonable walking distance, even the
best strategies will find it difficult to persuade people to walk.2> Future research on routes
that included information on availability, quality, and accessibility may help communities
better plan and implement strategies which promote walking. A strength of our study is

it was drawn from a large, nationally representative sample which allowed us to look at
differences by demographic characteristics. Another strength of the study was the diversity
of trips; not all walking trips include the activity space around the home.

Understanding the types of locations where adults walk can help guide strategies and
initiatives to increase walking. For example, Active People, Healthy NationSM is a Centers
for Disease Control and Prevention-led initiative to help 27 million Americans become more
physically active by 2027 (https://www.cdc.gov/physicalactivity/activepeoplehealthynation/
index.html).28 This initiative promotes evidence-based approaches to support physical
activity. One such strategy is the promotion of activity-friendly routes to everyday
destinations through improved design of communities that make it safe and easy to walk,
bicycle, or wheelchair roll for people of all ages and abilities. This is accomplished by
connecting routes such as sidewalks, trails, bicycle lanes, and public transit to destinations
such as grocery stores, restaurants, schools, worksites, libraries, parks, or health care
facilities.

There are many ways communities can be retrofitted to increase walking duration and
frequency to that destinations. For example, streets can be retrofitted to promote walking
and biking such as adding lighting, landscape buffers, and well-marked crosswalks.2” An
evaluation of a natural experiment conducted in downtown Vancouver found that retrofitting
the urban greenway resulted in increased physical activity and decreased sedentary behavior
for those living nearby.28 Another example involved the vision of a suburban area in
Savannah that included, in part, retrofitting a mall into mixed-use and reimagining green
space.?? CDC’s Connecting Routes to Destinations materials, with real-world examples and
an implementation resource guide, can help practitioners implement this strategy (https://
www.cdc.gov/physicalactivity/community-strategies/beactive/index.html). This study found
that some purposes varied by population subgroups. This information, coupled with
resources for community-based strategies, may be useful to help address inequities in
walking behaviors by indicating which types of walking trips may be amenable to increase
through activity-friendly routes to everyday destinations.
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Conclusions

Nearly two-thirds of walking trips began or ended at home; opportunities exist to plan and
implement strategies to promote walking near where one lives, works, and plays. Given
age-related and socioeconomic status differences in some walking trip purposes, planners,
professionals and other stakeholders may want to consider these factors when planning,
creating, and promoting activity-friendly routes to everyday destinations.
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1 Where did you go? 2 How did you get there? 3 What did you do?
What time did | How did you get | How many What ime did What did you do
START HERE you a;lrive gl this | to this place %la went|  you ;‘?v% this at this place?
ace f ’ ith you to ce ’
& &‘:"‘.?’fn“;'a?; | this place? Use the Activity List
Place 1: Where were you at 4:00 AM 71 BN 07+ Ate
on your assigned travel day? WAM P breakfast and
Provide place name and addresa/intersection: got ready for
Home Did not leave wark
Place 2: Where did you go next? Drove my 11121 Tal s 03+ Work
Provide place name and address/intersection: 7/ .15] |4 H
Work — Arbor Low Firm KAM O PM car (0] AMXPM
990 Central Ave, Chicago, Il 60639 Did not leave
Place 3: Where did you go next? 1l 3105 13+ Buy and
Provide place name and addressiintersection: 1| |2].15] |8 : eat lunch
Gustoso's Pizza A : X PM Walked 2 AM X P3
1800 Kerry Lane, Chicago, IL 60639 Did not leave
Place 4: Where did you go next? al [5] [2 03+ Work
Provide place name and addressintersection: 2| .10] (2 '
Work — Arbor Law Firm A e Walked 2 AN X PM
990 Central Ave, Chitago, IL 60639 Did not leave
Place 5: Where did you go next? s 2110 06+ Pick up
Provide place name and addressintersection: S|.10] 8 Drove my : daughter from
Fairview Elementary AN X PM car 0 m P school
7590 North Rd- Chicego IL 60639 Oid not leave
Place 6: Where did you go next? Drove my 71 13110 01+ Ate dinner
Provide place name and address/intersection s|.15) |4 7 ' and reloxed
Home e % PM car AM X PM
Did not leave
Place 7: Where did you go next? Walked 16+ Walk the
Provide place name and address/intersection: 8 .0 4 qiKe 0 A : P dog end
Home E .
AM PM exercised
X X Did not leave

Figure 1 —.

Full travel log example from the 2017 National Household Travel Survey travel log
(reprinted from https://nhts.ornl.gov/assets/2016/NHTS2017_TravelLog.pdf).
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Sex
Male*
Female*
Age group
18-34*
35-44
45—-64*
> 65*
Race/ethnicity

White, non-Hispanic*

Black, non-Hispanic
Hispanic
Other*
Education
<HS diploma or GED*
Some college*
Bachelor's degree*
Graduate/professor degree*
Household income
< $25,000*
$25,000—534,999
$35,000—549,999*
> $50,000 or more*
U.S. census region
Northeast*
Midwest*
South*
West*
Residence
Urban*
Rural*

'l I I“l Wi "'I M ||

o

10

= Walkers

Figure 2 —.

20
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30 40 50 60 70 80 90 100
Proportion of sample

m Nonwalkers

Distribution of selected characteristics for adults who did (walkers) and who did not
(nonwalkers) report at least one walking trip. *Significant differences in the sample
proportions between walkers and nonwalkers. Error bars represent 95% confidence intervals.
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