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alking to Public Transit
teps to Help Meet Physical Activity Recommendations
ilah M. Besser, MSPH, Andrew L. Dannenberg, MD, MPH

ackground: Nearly half of Americans do not meet the Surgeon General’s recommendation of �30
minutes of physical activity daily. Some transit users may achieve 30 minutes of physical
activity daily solely by walking to and from transit. This study estimates the total daily time
spent walking to and from transit and the predictors of achieving 30 minutes of physical
activity daily by doing so.

ethods: Transit-associated walking times for 3312 transit users were examined among the 105,942
adult respondents to the 2001 National Household Travel Survey, a telephone-based survey
sponsored by the U.S. Department of Transportation to assess American travel behavior.

esults: Americans who use transit spend a median of 19 minutes daily walking to and from transit;
29% achieve �30 minutes of physical activity a day solely by walking to and from transit. In
multivariate analysis, rail users, minorities, people in households earning �$15,000 a year,
and people in high-density urban areas were more likely to spend �30 minutes walking to
and from transit daily.

onclusions: Walking to and from public transportation can help physically inactive populations,
especially low-income and minority groups, attain the recommended level of daily physical
activity. Increased access to public transit may help promote and maintain active lifestyles.
Results from this study may contribute to health impact assessment studies (HIA) that
evaluate the impact of proposed public transit systems on physical activity levels, and
thereby may influence choices made by transportation planners.
(Am J Prev Med 2005;29(4):273–280) © 2005 American Journal of Preventive Medicine
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he Surgeon General recommends that adults
participate in �30 minutes of physical activity
daily. However, nearly half of American adults

o not meet the guidelines.1,2 The impact of the built
nvironment on obesity and physical activity is a rela-
ively new field of research. Features of the built
nvironment, such public parks and accessible gyms,
an play a role in increasing physical activity among
mericans.3 Increased access to public transportation
ould also provide more opportunities for physical
ctivity because most transit trips begin and/or end
ith walking. The purpose of this study was to estimate

he daily level of physical activity obtained by Americans
olely by walking to and from transit, and to examine
he associations of these physical activity levels with age,
ducation, race/ethnicity, gender, income, transit type,
opulation density, and car ownership.

rom the Division of Emergency and Environmental Health Services,
ational Center for Environmental Health, Centers for Disease
ontrol and Prevention, Atlanta, Georgia
Address correspondence and reprint requests to: Lilah M. Besser,
SPH, National Center on Birth Defects and Developmental Disabil-
l
ties, 1600 Clifton Road, MS E-86, Atlanta GA 30333. E-mail:
besser@cdc.gov.

m J Prev Med 2005;29(4)
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The Surgeon General advises that to be beneficial,
hysical activity can be continuous or intermittent,
hould be moderately or vigorously intense, and can be
cquired through leisure-time exercise or through ev-
ryday activities such as cleaning the house.1,4 Under
hese recommendations, moderate or vigorous physical
ctivity can be acquired in shorter bouts and still
ontribute to the recommended 30 minutes a day. In
003, only 52.8% of Americans achieved 30 minutes of
oderately vigorous activity at least 5 days a week

Centers for Disease Control and Prevention recom-
endation), and approximately 23% of Americans had

o leisure-time physical activity within the past month.5

ome of these physically inactive individuals may have
btained physical activity through non-leisure activities.
ecause physical inactivity is associated with obesity,
remature mortality, and other chronic diseases, a
ealthy People 2010 objective aims to decrease the
revalence of no leisure-time physical activity among
mericans.6

Research suggests that the built environment influ-
nces physical activity participation, including recre-
tional walking and walking to and from transit.7–18 A
tudy by Cervero and Radisch19 compared two San
rancisco Bay area communities with similar income
evels and transportation services but different commu-

2730749-3797/05/$–see front matter
Elsevier Inc. doi:10.1016/j.ampre.2005.06.010
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ity designs. The Rockridge community features com-
act development and mixed land uses that encourage
alking and biking, while the Lafayette community has

arge-lot tract housing, automobile-oriented develop-
ents, and poorly connected streets that are not con-

ucive to walking and biking. Rockridge residents had
igher rates of walking or bicycling trips to and from

ransit and were approximately 5 times more likely to
alk or bike to a nonwork destination than Lafayette
esidents. This study also provided evidence that Rock-
idge residents were more likely than Lafayette resi-
ents to substitute walking or bicycling for automobile
rips.

ethods

he 2001 National Household Travel Survey (NHTS) was
sed to determine the physical activity that Americans obtain
olely by walking to and from public transit. The NHTS is a
.S. Department of Transportation telephone-based survey

hat collects travel-related information about the civilian,
oninstitutionalized U.S. population.20 Households from all
0 states and the District of Columbia were interviewed along
ith households in nine regions for smaller-scale analyses
Baltimore, Des Moines, Lancaster PA, Kentucky, New York,
exas, Wisconsin, Hawaii, and the island of Oahu).

ample Selection

andom-digit dialing was used to ensure an equal probability
f sampling among households with telephones. The sam-
ling frame was all telephone numbers in 100 banks of
umbers (same first eight digits) that had at least one
esidential number listed. A systematic sample was taken from
he list of telephone numbers after it was sorted by a number
f geographic variables.

nterviews

hen addresses were available, households were first con-
acted with an introductory letter and an incentive. One week
fter the mailing, households were called to obtain house-
old-level demographics. Except in emancipated households,
eople aged �18 years were required to complete the house-
old interviews. Households were assigned a 24-hour travel
ay in which members were to record travel-related informa-
ion such as trip times, purposes, and modes (in the provided
iary). After the assigned travel day, interviewers attempted to
ontact each household member to collect individual-level
emographics, employment information, and travel-day de-
ails. Interviewers obtained information about all trips, in-
luding trips to school or work, to attend social events, to visit
riends or family, to transport someone, to visit the doctor or
entist, and trips to and from public transportation.

he Sample

ouseholds were included in the final data set if �50% of the
ousehold adults completed an interview (“useable” house-
old). For the full sample data set (including the nine add-on

reas), 32.2% of households completed an interview and were a

74 American Journal of Preventive Medicine, Volume 29, Num
useable,” and 91.4% of individuals in useable households
ompleted an interview (29.4% overall person response rate
mong useable households). This resulted in 69,817 useable
ouseholds, 105,942 adults, and 54,816 children.

tudy exclusions. Children aged �18 years were excluded,
nd only people who walked to and from transit during their
ssigned travel day were included in the analysis. Because of
he NHTS data set limitations, walking trips to and from
ublic transit were excluded if they included a mode other
han walking. For example, a walking trip was excluded if
omeone drove to a parking lot and then walked to transit.
mprobable walking trip lengths (�60 minutes) were also
xcluded, resulting in the elimination of 0.53% of all walking
rips to transit and 3.79% of all walking trips from transit.
fter restrictions were made, the final sample size was 3312

ndividuals.

eights

he NHTS data set included weights that were used to reduce
onresponse and selection bias for the national sample and

he nine add-on regions. To adjust for these biases, weights
ere based on household characteristics ascertained during

ncomplete interviews, demographic data available on house-
olds not administered the survey, and independent demo-
raphic controls provided by 2000 Census data.21 Weights
ere also adjusted for multiple telephone lines in a house-
old and for differences in travel by season and day of week.

nalyses

escriptive statistics were calculated in 2005 for the entire
HTS sample and for the sample that walked to and from

ransit (Table 1). For the sample walking to and from transit,
ll walking trip times to and from transit for 1 day were added
ogether to calculate the total transit-related walking time for
ach individual. The weighted mean, and 25th, 50th, and
5th percentiles were calculated for total walking time to and
rom transit and were stratified by age, education, race/
thnicity, household income, transit type, population density,
nd car ownership.
Bivariate and multivariate analyses were performed to

etermine the predictors of achieving at least 30 minutes of
aily physical activity solely by walking to and from transit.
he crude and adjusted odds ratios (ORs), 95% confidence

ntervals (CIs), and Wald chi-square p values were calculated
sing weights. SAS, version 9.0 (SAS Institute Inc., Cary NC,
002) and SUDAAN, version 9.0 (Research Triangle Institute,
esearch Triangle Park NC, 2004) were used to calculate the
eighted estimates. Only SUDAAN was also used to calculate
ariance-based statistics.

esults

rom the NHTS sample, 3.1% of adults (3312 out of
05,942) walked to and from transit during their as-
igned travel day, with a mean total walking time of 24.3
inutes and a median time of 19.0 minutes (Table 2

nd Figure 1). The median single walking trip time to
r from transit was 4.0 minutes, and the sample walked

total of 11,940 separate segments to or from transit.

ber 4



T
1
b
s
5
t

p
f
w
a
c
s
�
s

t
a
t
l
t
t
m

m
e
s
s
t
i

T
S

V

T

H

A

E

R

G

P

H

a

b

c

d

e ource
C

rip purposes included 38.9% for commuting to work,
4.4% for shopping, 11.4% for family or personal
usiness, 9.0% for school or church activities, 9.0% for
ocial or recreational activities, 5.9% to visit friends,
.0% to visit a doctor or dentist, 3.3% for work-related
rips, and 2.4% for other miscellaneous trips.

When the weighted frequencies for the entire NHTS
opulation were compared to the weighted frequencies
or the population walking to and from transit, there
ere significant differences by most variables, including
ge, income, education, race/ethnicity, gender, and
ar ownership (Table 1). In particular, there were
ignificantly more individuals in households earning
$15,000 among those walking to and from transit,

able 1. Demographic comparison of full sample and peopl
urvey

ariable

Transit walkers (n�

na Weighted %

ransit Typeb

Bus 1914 59.8
Rail 1153 40.2
ousehold income
�$15,000 683 23.4
$15,000–34,999 792 25.0
$35,000–69,999 769 25.1
�$70,000 806 26.5

ge (years)
18–29 781 34.1
30–39 710 25.5
40–49 698 17.0
�50 1123 23.4

ducation
�High school degree 481 17.1
High school degree 837 26.3
Undergraduatec 1374 41.5
Graduatec 589 15.2

ace/ethnicity
White 1601 38.2
African American 803 30.1
Asian/Pacific Islander 285 6.4
Hispanic 272 14.7
Otherd 306 10.6
ender
Male 1407 44.7
Female 1905 55.3

opulation densitye

�4000 680 17.0
4000–9999 667 20.8
10,000–24,999 722 23.3
�25,000 1243 38.9
ousehold owned car
Primary driver 920 25.2
Not primary driver 1065 33.8
No car 1327 41.0

Unweighted sample size.
Boat category was eliminated for this analysis because of small num
Completed courses or obtained degree in specified level of educati
Native Americans, Alaskan natives, and mixed races/ethnicities (wh
People per gross square mile, based on census block groups (data s
I, confidence interval.
ignificantly more of the youngest age group among m
he transit walkers, and significantly more of the oldest
ge group among the full sample. Among the walkers
o and from transit, there were significantly more of the
east educated group, fewer whites and more minori-
ies, more females, more individuals living in a popula-
ion density of �25,000 persons per square mile, and

ore people living in households without a car.
Considerable differences were observed between
ean total walking times by income, education, race/

thnicity, gender, population density, and car owner-
hip, but not by age and transit type (Table 2). When
tratified by income, the highest mean total walking
ime was 29.0 minutes for people in households earn-
ng �$15,000 a year, and the lowest mean time was 20.5

walk to and from transit, 2001 National Household Travel

Full Sample (n � 105,942)

5% CI na Weighted % 95% CI

6.9–62.6 2150 60.2 57.6–62.8
7.4–43.1 1249 39.8 37.2–42.4

0.7–26.2 7102 8.9 8.5–9.3
2.2–28.1 21047 22.8 22.2–23.4
2.8–27.6 39456 37.5 36.7–38.2
3.8–29.4 30859 30.8 30.1–31.5

1.7–36.6 15204 21.9 21.5–22.4
3.0–28.2 20228 22.3 21.8–22.8
4.6–19.7 24095 21.3 20.9–21.6
1.2–25.6 46415 34.5 34.1–34.8

5.2–19.1 8408 10.4 10.1–10.8
3.9–28.7 34172 31.0 30.4–31.5
8.9–44.1 48438 46.3 45.7–46.8
3.3–17.3 14534 12.4 12.0–12.7

5.6–40.8 89204 73.1 72.7–73.5
7.5–32.8 4776 11.1 10.8–11.3
5.0–8.1 4082 2.7 2.5–3.0
2.6–17.1 2665 6.1 5.8–6.4

9.0–12.5 4502 7.0 6.6–7.4

2.3–47.0 50459 49.2 49.0–49.4
3.0–57.7 55483 50.8 50.6–51.0

4.7–19.5 74080 63.4 62.7–64.1
8.4–23.4 22045 23.9 23.3–24.5
0.8–26.0 6262 8.5 8.1–8.9
6.1–41.8 3519 4.2 4.0–4.4

2.6–28.0 86909 79.4 78.9–79.8
1.0–36.7 13182 13.4 12.9–13.8
8.2–43.9 5851 7.3 7.0–7.5

d African American, white and Asian).
: Claritas).
e who
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ear. Compared to people with a graduate-level educa-
ion (20.6 minutes), people without a high school
egree (29.3 minutes), and people who completed
igh school (24.8 minutes) had significantly higher
ean total walking times to and from transit, while

eople with undergraduate-level education (23.0 min-
tes) did not have a significantly different mean total
alking time. Hispanics (29.2 minutes) and people of
ther race/ethnicities (29.7 minutes) had the longest
ean total walking times, whereas whites had the

able 2. Mean and median total walk times to and from tran
er day, 2001 National Household Travel Survey

ariable
Mean walk time
(SE) t-test p v

ransit type
Bus 23.7 (1.01) Ref.
Rail 23.9 (0.82) 0.892
ousehold income
�$15,000 29.0 (1.35) <0.001*
$15,000–34,999 25.5 (1.87) 0.019*
$35,000–69,999 22.5 (1.03) 0.167
�$70,000 20.5 (1.05) Ref.

ge (years)
18–29 24.0 (1.39) Ref.
30–39 23.1 (0.93) 0.585
40–49 24.8 (1.22) 0.619
�50 25.6 (1.46) 0.421

ducation
�High school degree 29.3 (1.70) <0.001*
High school degree 24.8 (0.95) 0.003*
Undergraduateb 23.0 (1.22) 0.144
Graduateb 20.6 (1.06) Ref.

ace/ethnicity
White 19.4 (0.75) Ref.
African American 25.6 (0.89) <0.001*
Asian/Pacific Islander 27.4 (2.12) 0.001*
Hispanic 29.2 (1.71) <0.001*
Otherc 29.7 (3.63) 0.006*
ender
Male 22.7 (0.61) Ref.
Female 25.6 (1.05) 0.016*

opulation densityd

�4000 18.8 (1.56) Ref.
4000–9999 24.4 (2.03) 0.018*
10,000–24,999 24.5 (1.22) 0.006*
�25,000 26.4 (0.81) <0.0001
ousehold owned car
Primary driver 19.7 (1.00) Ref.
Not primary driver 23.0 (1.33) 0.048*
No car 28.1 (0.91) <0.001*

otal 24.3 (0.66) —

Testing difference between means in each categorical variable using
Completed courses or obtained degree in specified level of educati
Native Americans, Alaskan natives, and mixed races/ethnicities (wh
People per gross square mile, based on census block groups (data s
p�0.05 (bolded);
*p�0.01 (bolded);
**p�0.001 (bolded).
ef., referent; SE, standard error.
hortest (19.4 minutes). Compared with men, women m

76 American Journal of Preventive Medicine, Volume 29, Num
ad a 2.9-minute greater mean total walking time to
nd from transit. People living in an area with a
opulation of 4000 to 9999, 10,000 to 24,999, or
25,000 per square mile had significantly higher mean

otal walking times (24.4, 24.5, and 26.4 minutes,
espectively) compared with people living in an area
ith �4000 people per square mile (18.8 minutes).
eople who were not primary drivers of a household
ehicle (23.0 minutes) or who lived in a household
ithout a car (28.1 minutes) had a significantly higher

d percent who walked �30 minutes to and from transit

Percentiles

% walked >30 minutes
(SE)

Median

25% 50% 75%

9.0 17.0 30.0 28.5 (1.98)
10.0 20.0 30.0 28.1 (1.69)

12.0 22.0 40.0 40.3 (2.99)
12.0 20.0 33.0 31.0 (3.10)
10.0 18.0 30.0 27.5 (2.59)
8.0 16.0 25.0 20.4 (2.04)

10.0 19.0 31.0 28.9 (2.19)
10.0 19.0 30.0 25.8 (2.53)
10.0 20.0 33.0 31.5 (2.77)
10.0 20.0 33.0 31.7 (2.72)

14.0 22.0 38.0 40.7 (3.75)
12.0 20.0 30.0 29.3 (2.45)

8.0 18.0 30.0 25.8 (2.08)
10.0 15.0 29.0 24.8 (3.03)

8.0 15.0 25.0 18.2 (1.56)
11.0 20.0 33.0 32.8 (2.15)
11.0 24.0 40.0 41.1 (5.66)
15.0 21.0 38.0 39.5 (4.00)
10.0 20.0 37.0 39.5 (4.80)

10.0 20.0 30.0 26.9 (1.67)
10.0 19.0 33.0 31.1 (1.78)

5.0 10.0 25.0 18.9 (3.04)
10.0 18.0 30.0 27.7 (2.64)
10.0 18.0 32.0 29.1 (2.75)
13.0 22.0 35.0 34.6 (2.31)

7.0 15.0 25.0 19.8 (2.17)
10.0 18.0 30.0 26.1 (2.03)
13.0 22.0 37.0 37.6 (2.28)
10.0 19.0 31.0 29.2 (1.27)

(between single category level and referent category level).

d African American, white and Asian, etc.).
: Claritas).
sit an
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tes). Similar differences were observed among the
arious categories when median walking times were
ompared, but the median walking times were lower
han the mean walking times in all instances.

Bivariate analysis revealed a significant difference in
otal walking times by income, education, race/ethnic-
ty, population density, and car ownership (Table 3).

hen compared with people in households earning
$70,000 per year, people in households earning
$15,000 (OR�2.63, 95% CI�1.83–3.77), $15,000–

34,999 (OR�1.75, 95% CI�1.17–2.62), and $35,000–
69,999 (OR�1.48, 95% CI�1.04–2.11) were signifi-
antly more likely to have walked �30 minutes to and
rom transit. People who did not complete high school
ere significantly more likely than people with a grad-
ate level education to walk �30 minutes to and from
ransit (OR�2.08, 95% CI�1.37–3.15). When com-
ared with whites, African Americans (OR�2.20, 95%
I�1.65–2.93), Asians/Pacific Islanders (OR�3.13,
5% CI�1.93–5.10), Hispanics (OR�2.93, 95%
I�1.94–4.40), and people of other race/ethnicities
OR�2.93, 95% CI�1.85–4.66) were significantly more
ikely to have walked �30 minutes to and from transit.
ndividuals living in regions with �25,000 people per
quare mile were significantly more likely to walk �30
inutes to and from transit compared with people

iving in regions with �4000 per square mile
OR�1.52, 95% CI�1.17–1.99). When compared to
ndividuals who were primary drivers of a household
ar, individuals who lived in a household without a car
ere significantly more likely to walk �30 minutes to or

rom transit (OR�1.97, 95% CI�1.52–2.55).
In multivariate analysis, transit type, income, race/

thnicity, and car ownership were significantly associ-
ted with walking �30 minutes to and from transit
Table 3). People who walked �30 minutes to and from
ransit were 1.67 times more likely to use rail than bus
95% CI�1.21–2.32). When compared to the highest
ncome group, only the lowest income group was

igure 1. Total daily walking trip times to and from transit
n �3312), 2001 National Household Travel Survey.
ssociated with walking �30 minutes to and from L
ransit (OR�2.01, 95% CI�1.24–3.28). People walking
30 minutes to and from transit were significantly
ore likely to be African American, Hispanic, Asian/

acific Islander, or from another race/ethnic category
han to be white, and were somewhat (borderline
ignificant association) more likely to live in an area
ith 4000 to 9999 people per square mile than in an
rea with �4000 people per square mile (OR�1.63,
5% CI�0.99–2.68). Compared to primary drivers of a
ousehold vehicle, individuals living in a household
ith no car were significantly more likely to walk �30
inutes to and from transit (OR�1.66, 95%
I�1.07–2.56).

iscussion

esults from this study suggest that Americans who walk
o and from public transit obtain an appreciable
mount of daily transit-related physical activity (median
f 19 minutes). This study also suggests that 29% of
ransit walkers achieve �30 minutes of daily physical
ctivity solely by walking to and from transit. Efforts to
ncrease transit accessibility and usage may not only
ecrease road congestion and air pollution but may
ave the added health benefit of increasing the propor-

ion of Americans who obtain �30 minutes of daily
hysical activity.
People of lower socioeconomic status (SES) obtained

he greatest amount of physical activity by walking to
nd from transit, while it is this same population that
xperiences some of the highest levels of obesity.22

easons for more walking among low-income popula-
ions could be that they are more likely to live in urban
reas with better access to transit or are less likely to
wn a personal automobile. The Transportation Re-
earch Board has reported that people living in house-
olds earning �$20,000 a year are more likely to use

ransit than other income groups.23 Although an asso-
iation between lower income and decreased car own-
rship has been found in previous studies, the relation
s not always straightforward.24,25 Cities like Toronto,
ith wealth levels comparable to U.S. cities, have plan-
ing that favors nonautomotive modes of transporta-

ion, and their residents use transit at much higher
evels.25 Even though low-income groups obtain higher
alk times to and from transit, many other factors

nfluence obesity rates in these populations.
Minority groups demonstrated higher walking times

o and from transit than whites, but like low-income
roups, minorities tend to have the highest obesity
ates.22 The association between race/ethnicity and
otal walking time remained after controlling for in-
ome, which suggests that race/ethnicity alone may be
predictor of walking to and from transit. Previous

eports indicate that African Americans, Hispanics, and
sians are more likely to use transit than are whites.23
ike low-income individuals, minorities may live more

Am J Prev Med 2005;29(4) 277
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ften than whites in urban areas close to public trans-
ortation, resulting in more walking to and from transit
han whites. Similar to low-income groups, walking to
nd from transit is just one of many predictors of
besity among minority groups.
In multivariate analysis, transit type also significantly

redicted walking �30 minutes to and from transit.
ail users were more likely than bus users to walk �30
inutes to and from transit. It may be that people are
illing to walk further or more often to rail stations

han to bus stops, which could be a result of the greater

able 3. Characteristics associated with walking to and from
001 National Household Travel Survey

ariable

Bivariate analy

Odds ratio (95% CI)

ransit type
Bus Ref.
Rail 1.02 (0.79–1.32)
ousehold income
�$15,000 2.63 (1.83–3.77)
$15,000–34,999 1.75 (1.17–2.62)
$35,000–69,999 1.48 (1.04–2.11)
�$70,000 Ref.

ge (years)
18–29 Ref.
30–39 0.85 (0.61–1.18)
40–49 1.13 (0.81–1.58)
�50 1.14 (0.84–1.56)

ducation
�High school degree 2.08 (1.37–3.15)
High school degree 1.26 (0.86–1.85)
Undergraduatec 1.05 (0.71–1.55)
Graduatec Ref.

ace/ethnicity
White Ref.
African American 2.20 (1.65–2.93)
Asian/Pacific Islander 3.13 (1.93–5.10)
Hispanic 2.93 (1.95–4.40)
Otherd 2.93 (1.85–4.66)
ender
Male Ref.
Female 1.23 (0.98–1.55)

opulation densitye

�4000 Ref.
4000–9999 0.91 (0.67–1.23)
10,000–24,999 0.99 (0.72–1.38)
�25,000 1.52 (1.17–1.99)
ousehold owned car
Primary driver Ref.
Not primary driver 0.79 (0.62–1.02)
No car 1.97 (1.52–2.55)

p�0.05 (bolded);
*p�0.01 (bolded);
**p�0.001 (bolded).
Crude association between each single characteristic and total daily
Adjusted association between variable and total daily walk time o
imultaneously (n � 2926). (SUDAAN R2 statistic � 0.0747).
Completed courses or obtained degree in specified level of educati
Native Americans, Alaskan Natives, and mixed races/ethnicities (wh
People per gross square mile, based on census block groups (data s
I, confidence interval; Ref., referent.
emand and preference for rail than bus.26 f
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imitations

he analyses slightly underestimated the percentage of
eople walking to and from transit because people who
alked and used other modes to and from transit were
xcluded. Since �5% of all walking trips to and from
ransit were excluded, the expected effect of these
xclusions is small. The exclusion of people claiming
hat they walked �60 minutes one way to or from
ransit may have underestimated the percentage of
ransit walkers or the median total walk time to and

it �30 minutes a day in bivariate and multivariate analysis,

Multivariate analysisb

p value Odds ratio (95% CI) p value

Ref. Ref. Ref.
0.889 1.67 (1.21–2.32) 0.002**

<0.001*** 2.01 (1.24–3.28) 0.004**
0.009** 1.34 (0.85–2.12) 0.208
0.030* 1.26 (0.83–1.94) 0.273
Ref. Ref. Ref.

Ref. Ref. Ref.
0.329 0.93 (0.64–1.35) 0.693
0.468 0.76 (0.50–1.16) 0.202
0.401 1.06 (0.66–1.71) 0.803

0.001** 1.03 (0.58–1.83) 0.913
0.233 0.76 (0.44–1.30) 0.304
0.797 0.75 (0.50–1.15) 0.181
Ref. Ref. Ref.

Ref. Ref. Ref.
<0.001*** 1.69 (1.17–2.44) 0.005**
<0.001*** 2.52 (1.45–4.40) 0.001**
<0.001*** 1.88 (1.18–2.99) 0.007**
<0.001*** 2.01 (1.20–3.38) 0.007**

Ref. Ref. Ref.
0.075 1.21 (0.91–1.61) 0.174

Ref. Ref. Ref.
0.539 1.63 (0.99–2.68) 0.053
0.969 1.26 (0.72–2.20) 0.412
0.003** 1.58 (0.97–2.55) 0.061

Ref. Ref. Ref.
0.063 1.13 (0.77–1.66) 0.534

<0.001*** 1.66 (1.07–2.56) 0.022*

time of �30 minutes to and from transit.
0 minutes to and from transit, controlling for all other variables

d African American, white and Asian,etc.).
: Claritas).
trans

sisa

walk
f �3

on.
ite an
rom transit. Also, the percentage of low-income indi-
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iduals walking to and from transit may have been
nderestimated since the NHTS only collects informa-
ion on households with telephones.

An additional limitation of the study was the overall
ow response rate, which was in part a result of the
igorous requirement that �50% of the household
dults complete person-level interviews. While the re-
ponse rate is a limitation of this study, the large sample
ize and the weighting of the data allow the estimates to
ore accurately represent the U.S. population. Al-

hough the response rate may limit the generalizability
f this study, the NHTS provides the best available data
ith which to estimate how much Americans walk to
nd from transit.

Approximately 72% (9641/11,940) of single-segment
alking trips to and from transit were �10 minutes.
he Surgeon General currently recommends that
mericans obtain physical activity in periods of �10
inutes.1 It seems likely that physical activity accumu-

ated in periods of �10 minutes would have a positive
ealth benefit compared with no activity. Evidence
uggests that men who expend the same total amount
f energy during a single episode of physical activity,
egardless of whether it was accumulated in durations
f 1 to 15 minutes or longer, do not differ in coronary
eart disease risk.27 A related limitation is the lack of
ata on whether the walking was at least moderately

ntense. Therefore, there is no way to determine
hether the physical activity obtained in this study
opulation qualifies as the Surgeon General’s recom-
ended physical activity.
Another possible limitation is the accuracy of trip

ecall after the travel day. To reduce this, diaries were
rovided for each household member and interviewers
nly collected data up to 6 days after the travel day.
pproximately 62% of the population who walked to
nd from transit completed their diaries. Inaccuracy of
rip reporting was most likely minimized by diary usage
nd strict interviewing practices.

mplications and Future Research

hese results will be helpful for health impact assess-
ent (HIA) studies that look at the impact of proposed

ublic transportation systems on physical activity. HIA
s an innovative tool that examines how projects and
olicies not directly related to health may impact a
ariety of health outcomes such as obesity, physical
ctivity, injury, health equity, air and water quality,
isabilities, mental health, and social capital.28,29 For
xample, results from this report are being used to
stimate the amount of transit-related walking that
ould result from a proposed 22-mile, urban light-rail

oop in Atlanta.30 HIA studies may influence choices
ade by transportation planners and other community
ecision makers.31
As obesity rates have increased in the United States,
multidisciplinary approach to promote physical activ-

ty has begun that includes targeting aspects of the built
nvironment.32 Part of the Centers for Disease Control
nd Prevention’s physical activity recommendations
ncludes environmental policy suggestions that encour-
ge transportation-related physical activity.33 This study
rovides some evidence that walking to and from
ransit can help physically inactive populations (espe-
ially minority groups and people of lower socioeco-
omic status) attain 30 minutes of daily physical activ-

ty. Although the exertion level of each walking trip to
nd from transit was unknown, the walkers in this study
btained physical activity that they may not have other-
ise. Improvements to the built environment, such as

ncreased access to public transit, may provide a viable
nd effective option to promote and maintain active
ifestyles.

he authors would like to thank Sandra Ham at the Centers
or Disease Control and Prevention’s Division of Nutrition
nd Physical Activity for her comments and suggestions.
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