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Impact of Safe Routes to School programs
on walking and biking
abstract

Most school children in the U.S. get to school by bus or car, with only a small
percentage walking or biking. In 2005, Congress created the Safe Routes to
School (SRTS) program to improve safety and increase the number of children
walking and biking to and from school through educational efforts, encourage
ment programs, and road improvements at or near schools. Research studies
indicate that SRTS has increased rates of walking and biking and improved
safety. Studies also show the program is an economically sound investment
that can decrease health costs and school transport costs.
This research review highlights findings from studies conducted in several
states and cities that have examined walking or biking rates, safety, and
economic issues associated with SRTS.
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Introduction

Increasing walking, biking, and other modes of active school
travel holds promise for reducing childhood obesity and
improving the health of children and adolescents. Today,
13 percent of children walk or bike to school, which is a sharp
decline from 1969, when 48 percent did so.1 Low rates persist
even where distance is not a barrier: Among children who lived
within a quarter-mile of school, only 56 percent usually walked
or biked.1 A number of factors may contribute to low rates of
walking and biking to school, including lack of sidewalks, high
volumes and speeds of vehicular traffic, unsafe road crossings,
concerns about children traveling on their own, long distances
between home and school, and high rates of auto ownership.2, 3

Comparison of School Travel Modes,
K – 8th Grade, 1969 – 20091
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Between 2005 and 2012, Congress appropriated
$1.2 billion for SRTS to provide education, encouragement, and
enforcement programs, as well as engineering improvements,
at schools nationwide. By the end of 2012, nearly 14,000
elementary and middle schools received SRTS funding.5 Several
studies found that schools with SRTS programs are generally
similar to average schools and neighborhoods in the United
States, or that they serve higher proportions of low-income and
minority students who are more likely to walk to school.5, 6, 7

Ta b l e 1

“Five E’s” of Safe Routes to School Programs8

Evaluation

Monitoring and documenting outcomes, attitudes
and trends through the collection of data before and
after the intervention(s)

Engineering

Creating operational and physical improvements to
the infrastructure surrounding schools that reduce
speeds and potential conflicts with motor vehicle
traffic, and establish safer and fully accessible
crossings, walkways, trails and bikeways

Education

Teaching children about the broad range of
transportation choices, instructing them in important
lifelong bicycling and walking safety skills and
launching driver safety campaigns in the vicinity
of schools

Encouragement

Using events and activities to promote walking
and bicycling and to generate enthusiasm for the
program with students, parents, staff and surrounding
community

Enforcement

Partnering with local law enforcement to ensure
that traffic laws are obeyed in the vicinity of schools
(this includes enforcement of speeds, yielding to
pedestrians in crosswalks and proper walking
and bicycling behaviors) and initiating community
enforcement such as crossing guard programs and
student safety patrols
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A 2005 federal transportation law, the Safe, Accountable,
Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU), authorized SRTS as a new program that would
provide full federal funding for projects that:
■■ “enabled and encouraged children, including those with

disabilities, to walk and bicycle to school;

■■ made walking and biking to school safer and more

appealing; and

■■ facilitated the planning, development, and implementation

of projects that would improve safety and reduce traffic, fuel
consumption, and air pollution in the vicinity of schools.”4
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Methodology

This research review is based on the published evidence on
four aspects of the SRTS program: impact of SRTS on children’s
health, impact of SRTS on walking and biking rates, improved
safety following implementation of SRTS, and the economics of
implementing SRTS programs. To assess the current knowledge
in each of these areas, we reviewed the academic literature
with an emphasis on recent review articles and studies with
stronger research design that allow causal inference, such as
randomized controlled trials or quasi-experiments.
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Key Research Results
■■ Actively commuting to and from school could

improve mental and physical health.
■■ SRTS has increased the number of students who

walk or bike to and from school.
■■ Unsafe routes make it harder for students to walk

or bike to and from school. SRTS has made it safer
for students to walk or bike to or from school.
■■ SRTS can lower health care and transportation

costs for school districts and families.

Studies Supporting Key Research Results
Actively commuting to and from school could improve
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A study of 1,700 students from five cities in Spain found
that adolescent girls who walked or biked to school were
more likely to do better on a standardized test measuring
their verbal, numeric and overall cognitive skills.15
SRTS has increased the number of students who walk

or bike to and from school.
■■ A study of 801 schools in the District of Columbia, Florida,
Oregon, and Texas found that SRTS increased the

proportion of students walking and biking to school, and
that these effects built over time. The effect was significant
even after adjusting for factors such as school location and
demographics, and the study included comparisons to
schools that did not participate in the program.16

mental and physical health.
■■ Walking or biking to school provides an average of 16 of
the recommended 60 minutes of daily physical activity for

children and adolescents.

9

■■ A 2014 analysis reviewed 68 articles on walking, biking, and

other modes of active school transport and their impact on
health, and found that:
–– Active travel was associated with increased physical
activity, with no evidence that children compensate by
doing less activity at other times of the day;
–– There was evidence of improved cardiovascular fitness
among students who bike to school, however, no such
relationship was consistently observed for walkers; and

–– Studies of body composition and physical activity had
varying results: more than half of studies found no
relationship, and nearly 40 percent found that walkers
and bikers had improved body composition (i.e., a lower
percentage of fat and/or higher percentage of muscle).
However, the definition of walkers and bikers in these
studies often included children that actively traveled as
little as one day per week.10
■■ A study of 3,847 students in grades 7 to 9 in Denmark, which

has a strong and well-developed biking culture, found that
biking to school was associated with lower body mass index
(BMI) and lower odds of being overweight or obese compared
to driving or using transit. The study also found that walking to
school was associated with lower odds of being overweight.11

■■ In a randomized study, participants in a Walking School

Bus program (wherein a group of students walk to and from
school on a pre-defined route, usually with adult supervision)
in low-income Houston elementary schools showed large
increases in active commuting and daily physical activity.12

■■ In general, physically active children also tend to perform

better academically,13 and evidence suggests that physical
activity among children is related to better mental health.14
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F i g ur e 2 Average Rates of Walking and Bicycling to School
by Length of Participation in Safe Routes to School Program16
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■■ The same study found that engineering improvements

(such as improving intersections and adding sidewalks)
were associated with walking or biking rates going up by
3.3 percentage points per year, amounting to a relative
change of 18 percent over five years. Education and
encouragement programs were also associated with
walking and biking going up by 1 percentage point per
year, a relative increase of 25 percent over five years. The
impacts were independent, suggesting that a school that
combines engineering improvements with education and
encouragement could potentially see increases in walking
or biking of up to 43 percent over 5 years.16

■■ Another study on the impact of SRTS in Florida, Mississippi,

Washington, and Wisconsin showed that the walking rate
increased from 9.8 percent to 14.2 percent after implementation
of SRTS at the 55 schools studied. The biking rate increased
from 2.5 percent to 3 percent at the 50 schools with
available data.17
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Conclusions and Policy Implications
Percentage of Students Walking and Biking to
School, Before and After SRTS Projects in Five States17
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■■ A longitudinal study of SRTS in Eugene, Ore., from 2007 to
2011 showed net increases of 5 to 20 percentage points
in walking and biking at schools with SRTS programs

compared to schools without such programs.18

There is consistent evidence that implementation of SRTS
programs is associated with more children walking and biking
safely to and from school in a cost-effective manner. Moreover,
each additional year of SRTS participation leads to more
students walking and biking. While evaluations of SRTS are
limited and based on selected states and cities, the evidence
from multiple large studies supports continued implementation
of such programs.
Attention to creating safe conditions for walking and biking
to school was increased by the federal SRTS program. However,
federal funding has not provided stable support for the program.
In addition to federal funding, there is a need for local communi
ties to integrate their own SRTS programs into ongoing planning
processes and prioritize infrastructure investments that make it
easier and safer for children to walk or bike to and from school.
Communities can take action through subdivision regulations that
require sidewalks, education facility plans that ensure access to
school by foot and bicycle, school wellness policies that include
Safe Routes to School, and capital improvement plans that
prioritize engineering improvements near schools. Action and
investments in low-income communities are also strategies to
reduce disparities and benefit adult and youth residents.

Unsafe routes make it harder for students to walk or bike
to and from school. SRTS has made it safer for students to
walk or bike to or from school.
■■ Parents and caregivers identify safety issues such as traffic

speed, traffic volume, and lack of sidewalks as barriers to
active travel to school.19, 20, 21

■■ A New York City study analyzed child pedestrian injuries
during school travel hours from 2001 to 2010 and found a
44 percent reduction in injury rates in areas that received
SRTS interventions, compared with no change in similar
areas that did not have SRTS interventions.22
■■ In Toronto, researchers found that increased rates of walking

and biking did not increase child pedestrian injury rates.23

SRTS can lower health care and transportation costs

for school districts and families.
■■ American school districts currently spend $100 million to
$500 million annually to bus children for just one or two miles

due to hazardous conditions. Improving walking conditions
near schools could reduce this cost substantially, by
decreasing the need for school bus service for students
who live close enough to walk or bike to and from school.24

■■ In New York City, the total cost of implementing SRTS
was just over $10 million, but it produced estimated cost
reductions of $221 million by reducing costs associated

with injury, lifelong disability, and death.25
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Future Research Needs

Future research should consider assessing the state of
knowledge on SRTS effectiveness through periodic review
articles every three to five years. Another next step should
be conducting a randomized trial of SRTS and exploring
whether more comprehensive programs (e.g., sidewalks,
crossing guards, and education) are more effective than singlecomponent programs (e.g., sidewalks only). Studies identifying
SRTS strategies that are effective in specific target populations
and locations; studies that show broad-based reductions
in injuries associated with implementation of SRTS; and
rigorous cost-effectiveness analyses would also be helpful for
policymakers and advocates. Beyond questions of immediate
program effects, there is a need to investigate how early
exposure to regular walking and biking affects individuals over
several years. While there have been assertions of benefits
over time, there has been little empirical investigation.
Prepared by Noreen McDonald, PhD, University of North Carolina at
Chapel Hill
Peer review provided by Chanam Lee, PhD, Texas A&M University;
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