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Abstract

Introduction—Motor-vehicle crashes are a leading cause of death among children in the United
States, and almost one-fourth of all trips by school-aged children are trips to and from school. This
study sought to determine how children (5-18 years) travel to and from school and, among those
living <1 mile of school, to explore the role of school bus service eligibility on school travel mode.

Methods—We used national 2012 survey data to determine prevalence of usual school travel
mode, stratified by distance from school. For those living <1 mile of school, multivariable
regression was conducted to assess the association between bus service eligibility and walking or
bicycling.

Results—AlImost half (46.6%) of all children rode in passenger vehicles (PV) to school and
41.8% did so for the trip home. Results were similar among those living <1 mile (48.1%, PV to
school; 41.3%, PV to home). Among those living <1 mile, 21.9% and 28.4% of children walked or
bicycled to and from school, respectively. Ineligibility for school bus service was strongly
associated with walking or bicycling to school [adjusted prevalence ratio (aPR: 5.36; p < 0.001)]
and from school (aPR: 5.36; p < 0.001).

Conclusions—Regardless of distance from school, passenger vehicles were a common mode of
travel. For children who live close to school, the role that school bus service eligibility plays in
walking or bicycling deserves further consideration.

Practical applications—Given the large proportion of children who use passenger vehicles for
school travel, effective interventions can be adopted to increase proper child restraint and seat belt
use and reduce crash risks among teen drivers. Better understanding of conditions under which bus
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service is offered to children who live close to school could inform efforts to improve pedestrian
and bicyclist safety for school travel.
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1. Introduction

Motor-vehicle crashes are a leading cause of death among children in the United States. In
2014, there were 2,401 traffic crash-related deaths and 395,000 traffic crash-related
emergency department-treated injuries among children aged 5-18 years (Centers for Disease
Control and Prevention and National Center for Injury Prevention and Control, 2016).
School travel is of special interest because it represents a significant proportion (22%) of
total travel among school-aged children in the United States (McDonald, Brown, Marchetti,
& Pedroso, 2011) and because recent efforts to increase children’s physical activity have
included programs to promote walking or bicycling to school [e.g., Safe Routes to School
(SRTS)] (National Safe Routes to School Task Force, 2008).

Historically, walking and bicycling (i.e., active transportation) were common methods by
which children traveled to school. Data from the first National Personal Travel Survey
(NPTS) in 1969, now known as the National Household Travel Survey (NHTS), revealed
that 41% of children aged 5-18 years usually walked or bicycled to school, with a higher
percentage of younger children (aged 5-14 years) walking or bicycling to school (48%;
McDonald, 2007; McDonald et al., 2011). By the early 2000s, estimates of usually walking
or bicycling to school ranged from 13% to 14% among children aged 5-14 years (Beck &
Greenspan, 2008; McDonald et al., 2011). In contrast, use of passenger vehicles for the trip
to school has increased from 12% in 1969 to almost half in the 2000s (Beck & Greenspan,
2008; McDonald et al., 2011).

One well-documented predictor of using active transportation is the distance from one’s
place of origin to the destination. For example, Ham, Macera, and Lindley (2005) reported
that 21% of adults walked to destinations within 1 mile, whereas only 9% of all trips were
made by walking (Hu & Reuscher, 2004). Since the mid-1900s, the distance between home
and school has increased in the United States (Environmental Protection Agency, 2003;
Federal Highway Administration, 2008). McDonald (2007) has found that this increased
distance likely accounts for a large proportion, but not all, of the shift from active
transportation to travel via motorized vehicle (e.g., passenger vehicles or school buses) in
recent decades. While 86% of U.S. children living within 1 mile of school walked or biked
in 1969, only 50% did so in 2001 (McDonald, 2007).

The purposes of this investigation were to determine how children aged 5-18 years usually
travel to and from school and, among those who live within 1 mile of school, to explore the
role that school bus service eligibility plays in travel mode used. Findings can inform

ongoing efforts at the federal, state, and local levels to improve school transportation safety.

J Safety Res. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Beck and Nguyen Page 3

2. Materials and methods

Data used in our study came from the first summer wave of Porter Novelli’s 2012
ConsumerStyles database (Weber, 2012). The survey was fielded from June 19 to July 3,
2012 and was sent to a random sample of 6,402 adults (ages 18 years or older) drawn from
approximately 50,000 panel members who consented to participate in the panel and were
representative of the U.S. population. In total, 4,170 adults completed the survey with a
response rate of 65%. Data were weighted to match the 2012 U.S. Current Population
Survey (CPS) proportions for gender, age, household income, race/ ethnicity, overall
household size, level of education, census region, metropolitan status, and access to the
Internet prior to joining the panel. The Centers for Disease Control and Prevention (CDC)
licensed the de-identified results of the 2012 ConsumerStyles survey from Porter Novelli.
CDC determined the analysis to be exempt from human subject regulations because existing
data were used for secondary analysis and information was recorded in such a way that
participants could not be personally identified.

A total of 1,170 adult respondents reported that they had at least one child aged 5-18 years
enrolled in school in the previous year. Those with more than one enrolled child were
instructed to answer a series of questions about school transportation for their youngest child
(5-18 years) enrolled in school. School transportation characteristics included self-reported
usual mode of travel to and from school, distance from home to school, and school bus
eligibility. Usual modes of travel to and from school were categorized as walking or
bicycling, school bus, passenger vehicle, or other (including public transportation). Walking
and bicycling were combined for analyses because small numbers, especially for bicycling,
prevented reporting these two modes separately. Distance from home to school was
categorized as less than or equal to 1 mile or greater than 1 mile. School bus service
eligibility was defined as eligible or ineligible. Sociodemographic and geographic variables
were selected on the basis of previous research on active transportation. These variables
included child’s age group, annual household income, type of residence, census region, and
metropolitan status. Children’s ages were categorized as 5-11, 12-14, or 15-18 years.
Annual household income was categorized as less than $25,000, $25,000-$49,999, $50,000—
$74,999, or $75,000 or more. Type of residence was defined as single or multiple family
residence. Census region was categorized as Northeast, Midwest, South, or West.
Metropolitan status was categorized as metropolitan or non-metropolitan residence using the
U.S. Census Bureau standards (Zients, 2013).

Weighted proportions and standard errors (SES) were calculated for categorical variables and
stratified by distance between home and school. Data were suppressed when based on
sample counts less than twenty respondents. Due to the small numbers of children who lived
more than 1 mile from school and walked or bicycled to or from school, all subsequent
analyses focused on children who lived within 1 mile of school (sample n = 365). Crude
analyses estimated associations between school bus service eligibility, as well as selected
sociodemographic and geographic characteristics, and walking or bicycling to school.
Results that had a p-value <0.05 were considered statistically significant. Multivariable
regression was performed using a modified Poisson regression model with robust error
variances and the log link function to estimate the adjusted prevalence ratio (aPR) and 95%
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confidence interval (Cl) (Deddens & Petersen, 2008; Petersen & Deddens, 2008) for school
bus service eligibility and walking or bicycling to school, adjusting for those characteristics
that were significantly associated with walking or bicycling in crude analyses. The same
crude and multivariable analytic strategy was conducted for walking or bicycling home from
school. All analyses were conducted using Statistical Analysis Software (SAS) version 9.3
(SAS Institute, Inc., Cary, North Carolina).

In 2012, approximately one-third (35.2%) of children aged 5-18 years lived within 1 mile of
school (Table 1). For children who lived within 1 mile, the most common mode of travel to
school was by passenger vehicle (48.1%), followed by school bus (23.9%) and walking or
bicycling (21.9%). For children who lived within 1 mile of school, the most common mode
of travel home from school was by passenger vehicle (41.3%), followed by walking or
bicycling (28.4%) and school bus (24.2%; Table 1). The proportion of children who traveled
by passenger vehicle was similar among those who lived within 1 mile of school (48.1% to
school and 41.3% from school) and those who lived more than 1 mile from school (45.9% to
school and 42.4% from school). Eligibility for school bus service was less common among
those who lived within 1 mile of school (41.8%) than among those who lived more than 1
mile from school (74.1%).

Among children who lived within 1 mile of school, crude analyses revealed that ineligibility
for school bus service and region were the only variables that were significantly associated
with walking or bicycling to school (Table 2). In the multivariable regression model, these
variables remained significantly associated with walking or bicycling to school. Children
who were ineligible for school bus service were 5.36 times more likely to walk or bicycle to
school than those who were eligible (p < 0.001). Those who lived in the Northeast (aPR
2.04, p < 0.05) were more likely to walk or bicycle to school than those who lived in the
South. Differences in walking or bicycling to school between children in the Midwest or
West, compared to those in the South, were no longer significant after controlling for school
bus service eligibility (Table 2).

Results of regression models for walking or bicycling home from school among those who
lived within 1 mile of school were very similar to those for walking or bicycling to school.
In crude analyses, the only variables that were significantly associated with walking or
bicycling home from school were ineligibility for school bus service and region (Table 3). In
the multivariable regression model, ineligibility for school bus service remained a strong
predictor of walking or bicycling home from school (aPR 5.36, p < 0.001). Residents of the
Northeast and West were more likely to walk or bicycle home from school than those in the
South (aPR 1.97, p < 0.05; and aPR 2.00, p < 0.05; respectively).

4. Discussion

While there has been a lot of attention on walking and bicycling to school in recent years, it
is important to note that approximately 85% of children in our study traveled to and from
school in motorized vehicles (i.e., passenger vehicles or school buses). Overall, almost half
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(47%) of children traveled to school and 42% traveled home in passenger vehicles. Efforts to
improve school transportation safety should take these students’ needs into account.

4.1. Passenger vehicle travel

Among younger school-aged passengers (i.e., ages 5 to 12 years), injury prevention
strategies include the use of age- and size-appropriate restraints in rear seating positions
(Committee on Injury, Violence, and Poison Prevention and Durbin, 2011). Among children
ages 4 to 8 years, booster seats in the rear seating position can reduce the risk of nonfatal
injury by 45%, compared to seat belts alone (Arbogast, Jermakian, Kallan, & Durbin, 2009).
Child restraint laws mandating that children who have outgrown child safety seats use
booster seats through the age of 8 years have been shown to increase the use of booster
seats, increase the numbers of children riding in rear seats, and reduce serious injuries and
fatalities (Eichelberger, Chouinard, & Jermakian, 2012). Among older children for whom
seat belts fit properly (Committee on Injury, Violence, and Poison Prevention, & Durbin,
2011), primary enforcement laws that cover all seating positions in the vehicle can improve
seat belt use and reduce crash-related deaths (Carpenter & Stehr, 2008). High-visibility
enforcement of child restraint laws and seat belt laws is also effective at increasing restraint
use and reducing injuries and fatalities for the targeted populations (Dinh-Zarr et al., 2001;
Goodwin et al., 2015; Zaza et al., 2001). These interventions are population-based and apply
to all motor vehicle travel (with a few exceptions, e.g., taxi passengers are exempt from
restraint use laws in some states), and they can be expected to also be effective for trips to
and from school.

Given the population served, schools could play a role in promoting restraint use for children
and teens. While educational programs alone are unlikely to have an impact on restraint use,
comprehensive strategies such as incentives and education combined with communications
efforts to support enhanced enforcement campaigns may be effective (Zaza et al., 2001).
Site-specific strategies such as mandating seat belt use for occupants of vehicles with student
parking permits have also shown promise, particularly in communities with low levels of
seat belt use (McCartt, Geary, & Solomon, 2005).

Our data did not capture driver characteristics (e.g., driver age) and thus we cannot estimate
the proportion of students in our study who drove or rode with a teen driver. However,
national statistics consistently show high rates of fatal or injury crash involvement for teen
drivers (National Highway Traffic Safety Administration, 2016), and a Transportation
Research Board (TRB) school transportation study found that crash-related fatality and
injury risks on the ride to or from school were strongly influenced by the age of the driver
(Transportation Research Board, 2002). Estimated annualized death rates were eight times
higher with teen drivers versus adult drivers (13.2 per 100 million student trips with teen
drivers and 1.6 per 100 million student trips with adult drivers; Transportation Research
Board, 2002). A recent North Carolina study of school transportation risks confirmed the
higher risk of injury or death for passenger vehicle trips with teen drivers, compared with
adult drivers (McDonald et al., 2015). These data highlight an opportunity to improve school
transportation safety for students who may drive themselves or ride with teen drivers to and
from school. Modifiable risk factors that are perhaps most relevant for school travel and teen
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drivers include the presence of teen passengers in the vehicle, driver inexperience, and lack
of seat belt use for teen drivers and their passengers (Shope & Bingham, 2008).
Comprehensive graduated driver licensing systems, which provide a staged, incremental
approach to gaining experience with progressively more difficult driving situations, are an
effective strategy for reducing overall crash involvement, as well as fatal crash involvement,
among young drivers, particularly among 16- and 17-year-old drivers (Masten, Thomas,
Korbelak, Peck, & Blomberg, 2015; Williams, McCartt, & Sims, 2016).

Among high school students, inadequate sleep duration is associated with a higher
prevalence of risk-taking behaviors such as non-use of seat belts and driving or riding with a
drinking driver (Wheaton, Olsen, Miller, & Croft, 2016). School policies that delay school
start times for adolescents may reduce teen driver crashes by increasing the amount of sleep
that adolescents get, thereby reducing the potential for drowsy driving (Danner & Phillips,
2008; Owens, Au, Carskadon, Millman, & Wolfson, 2014; Vorona et al., 2011).

4.2. School bus travel

Almost 40% of children in our study traveled to school and 42% traveled home on school
buses. Buses have the lowest injury and fatality rates among school travel modes
(Transportation Research Board, 2002; Yang et al., 2009). The National Highway Traffic
Safety Administration (NHTSA) monitors school transportation-related crashes, which
include crashes involving school buses (including “non-school buses functioning as school
buses”) in the transportation of children to or from school or school-based activities such as
field trips or sporting events. Over the 10-year period from 2006 to 2015 in the United
States, an average of 5 school-aged children per year died as school bus occupants, while 11
per year died as pedestrians in crashes involving school buses (National Highway Traffic
Safety Administration, 2017). To put this in perspective, an average of 3,138 school-aged
children died annually from all traffic crashes during this same time period (National
Highway Traffic Safety Administration, 2016).

4.3. Pedestrian and bicyclist travel

While physical activity is associated with multiple positive health outcomes (U.S.
Department of Health and Human Services, 2008), active transportation for any purpose has
been well documented to have higher crash-related injury and fatality risks than travel by
bus or passenger vehicle (Beck, Dellinger, & O’Neil, 2007; Teschke et al., 2013). An
elevated risk for injuries and fatalities among child pedestrians and bicyclists during school
travel has been observed as well (Lavoie, Burigusa, Paurice, Hamel, & Turmel, 2014;
Transportation Research Board, 2002). Our study found that most children who usually
walked or bicycled to school were those who lived close to (i.e., within 1 mile of) school,
which supports previous studies’ findings in this regard (Ewing, Schroeer, & Greene, 2004;
Federal Highway Administration, 2008; McDonald, 2007; McDonald et al., 2011; Trapp et
al., 2012). Parents have previously reported that distance is a common barrier to walking or
bicycling to school (Dellinger & Staunton, 2002; Martin & Carlson, 2005), with 71% of
parents in a 2001-2003 U.S. survey indicating that distance was the primary reason that their
children did not normally walk to school (Beck & Greenspan, 2008).
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In analyses limited to those who lived within 1 mile of school, children who were ineligible
for school bus service were five times more likely than those who were eligible for bus
service to walk or bicycle both to and from school. This finding is consistent with research
conducted among elementary school students in a metropolitan school district in Texas (Zhu
& Lee, 2009). Zhu and Lee (2009) found that children who were eligible for school bus
service were less likely to walk to or from school than those who were not eligible (OR
0.31), after controlling for factors including perceived distance to school. In the United
States, school bus service is typically provided to students who live beyond a prescribed
distance from school, although the specifics of the policies vary by state and local
jurisdiction. One study of elementary schools in seven states found that five of those states
had statewide policies mandating bus service for students who lived either more than 1 mile
or more than 1.5 miles from the school (Eyler et al., 2008). Many jurisdictions also have
exceptions for students who live close to school but for whom traffic safety concerns make it
unsafe to walk or bicycle (Everett Jones & Sliva, 2016; Eyler et al., 2008). This situation is
sometimes referred to as “hazard busing.” In our study, it is possible that bus service
eligibility for those within 1 mile of school may have served as a proxy for unmeasured
transportation environment characteristics and that these students were less likely to walk or
bicycle due to real or perceived traffic safety concerns. Self-reported data from parents have
found that traffic concerns are an important reason that their children do not walk or bicycle
for school travel (Beck & Greenspan, 2008; Dellinger & Staunton, 2002; Martin & Carlson,
2005). In addition, several studies have found that built environment factors, including the
traffic environment, are associated with active school transportation (Ewing et al., 2004;
McMuillan, 2007; Schlossberg, Greene, Paulsen Phillips, Johnson, & Parker, 2006).

Programs that seek to promote children’s physical activity through active school
transportation can recognize and address these injury risks for pedestrians and bicyclists
using evidence-based injury prevention strategies. These strategies may include, but are not
limited to, sidewalks and bicycle lanes to separate pedestrians and bicyclists from motor
vehicle traffic, infrastructure to improve safety of road crossings (e.g., pedestrian crossing
signals, pedestrian hybrid beacons, refuge islands), reducing motor-vehicle speeds (e.qg.,
speed limit enforcement, traffic calming measures; Pulugurtha & Thakur, 2015; Retting,
Ferguson, & McCartt, 2003; Schuurman, Cinnamon, Crooks, & Hameed, 2009; World
Health Organization, 2013), and increasing bicycle helmet use for bicyclists (Bambach,
Mitchell, Grzebieta, & Olivier, 2013; Cripton, Dressler, Stuart, Dennison, & Richards, 2014;
Lee, Schofer, & Koppelman, 2005; McNally & Whitehead, 2013; Pardi, King, Salemi, &
Salvator, 2007).

The U.S. Safe Routes to School program, originally established with federal funding in
2005, supports both infrastructure improvements and implementation of non-infrastructure
elements (e.g., education and encouragement) while targeting elementary and middle
schools. Few evaluations of SRTS or similar programs have examined injury outcomes;
evaluations that have been undertaken suggest either a reduction in pedestrian injuries
(DiMaggio & Li, 2013) or at least no increase in pedestrian or bicyclist injuries or crashes in
program areas (Blomberg, Cleven, Thomas, & Peck, 2008; Orenstein, Gutierrez, Rice,
Cooper, & Ragland, 2007). The latter finding is important because increasing exposure (i.e.,
the numbers of schoolchildren who walk or bicycle) without improving the traffic
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environment could lead to an increase in child pedestrian or bicyclist injuries. An evaluation
of California SRTS programs found a similar decline in pedestrian and bicyclist injury rates
in program versus non-program areas without accounting for changes in walking and
bicycling rates (Orenstein et al., 2007). Investigators also estimated that, given increases in
walking and bicycling in program areas, the SRTS programs were likely associated with net
safety benefits in certain circumstances, namely in areas that observed greater increases in
walking and bicycling, in crashes that resulted in minor injuries (versus severe or fatal
injuries), and among children aged 5-12 years (versus 13-17 years; Orenstein et al., 2007).

4.4. Limitations

There were several limitations with the data used for our study. First, distance from home to
school was self-reported by the adult respondent and may not be accurate. Our estimate that
35% of children aged 5-18 years lived within 1 mile of school was similar to other self-
reported estimates, which ranged from 31% to 35% of U.S. children living within 1 mile of
school (Martin, Lee, & Lowry, 2007; McDonald et al., 2011). Comparison of these self-
reported national estimates to objectively measured distances is difficult because objectively
measured home-to-school distances in the published literature are limited to local settings
and home-to-school distances can vary across localities (Schlossberg et al., 2006). Second,
we were unable to examine transportation characteristics by distances within the one-mile
cut-off. Walking to school has been shown to vary within a one-mile buffer (Federal
Highway Administration, 2008; McDonald et al., 2011). It is possible that school bus service
eligibility could vary within a one-mile buffer as well, which could have the effect of
overestimating the observed association between walking or bicycling and school bus
service. Third, walking and bicycling were combined in our study because small numbers
prevented us from reporting these modes separately. Small numbers also prevented us from
reporting prevalence of walking or bicycling among those who lived more than 1 mile of
school. Fourth, the ConsumerStyles data set did not include environmental or attitudinal
measures that have been previously reported to affect mode choice. For example, parental
attitude that driving children to school is more convenient or faster than walking or bicycling
has been shown to be associated with higher rates of driving (Lee, Zhu, Yoon, & Varni,
2013; McDonald & Aalborg, 2009). Environmental features such as amount of traffic and
sidewalk conditions have also been shown to affect mode choice (Lee et al., 2013).

5. Conclusions

Understanding how children travel to and from school can help inform crash-related injury
prevention efforts. Almost half of children travel to or from school in passenger vehicles.
Steps to prevent crash-related injuries and deaths for this group of children include
increasing the correct use of age- and size-appropriate restraints in rear vehicle seats for
children less than 13 years of age, (Committee on Injury, Violence, and Poison Prevention,
& Durbin, 2011; Sauber-Schatz, West, & Bergen, 2014), increasing seat belt use for children
13 years of age and older (Carpenter & Stehr, 2008; Committee on Injury, Violence, and
Poison Prevention, & Durbin, 2011), and reducing the risk of crashes among teen drivers
through measures such as comprehensive graduated driver licensing systems (Masten et al.,
2015; Williams et al., 2016).
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Federal, state, and local programs that promote walking and bicycling as a means of school
travel can monitor the prevalence of active transportation to and from school and utilize
proven strategies to reduce crash-related injuries and deaths (Lee et al., 2005; Pardi et al.,
2007; Pulugurtha & Thakur, 2015; Retting et al., 2003; Schuurman et al., 2009; World
Health Organization, 2013). Bus service eligibility for children living close to school should
be further investigated in order to understand its potential role as a proxy for the safety of the
transportation environment, which could highlight areas that need to implement appropriate
pedestrian and bicyclist injury prevention interventions.
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Practical applications

Given the large proportion of children who use passenger vehicles for school
travel, community-based and school-based strategies that increase child
restraint and seat belt use can be adopted to reduce the likelihood of crash-
related injuries and deaths.

Community-based strategies (e.g., graduated driver licensing) can be more
widely adopted to reduce the likelihood of crashes (and associated injuries
and deaths) among teen drivers.

Approximately one in four children who live within 1 mile of school walks or
bicycles to or from school. Comprehensive interventions that improve
pedestrian and bicyclist safety can be implemented within 1 mile of schools to
protect these students.

For children who live within 1 mile of school, school bus service eligibility
can be further investigated to determine its role in whether children walk or
bicycle for school travel.
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Factors associated with walking or bicycling <1 mile to school, ConsumerStyles 2012.

Table 2

Crude PR (95% CI)

Adjusted PR (95% Cl)

School bus service eligibility

Eligible Referent

Not eligible 5.60 ***(2.81, 11.18)
Age group

5-11 years Referent

12-14 years 1.41 (0.75, 2.66)

15-18 years 1.40 (0.73, 2.67)
Household income (annual)

<$25,000 Referent

$25,000-$49,999 0.75 (0.32, 1.72)

$50,000-$74,999 0.65 (0.26, 1.60)

>$75,000 1.05 (0.52, 2.09)

Household residence type
Multiple family residence  Referent
Single family residence 1.10 (0.55, 2.20)

Region
South Referent
Northeast 2.16 (0.97, 4.82)
Midwest 2.277(1.08, 4.76)
West 3.15™%(1.52, 6.55)
Metropolitan status
Non-metropolitan Referent
Metropolitan 2.39(0.99, 5.76)

Referent

5.36 % (2.63, 10.92)

Referent

2.047(1.00, 4.15)
1.59 (0.78, 3.25)

1.62 (0.80, 3.27)

Cl, confidence interval; PR, prevalence ratio.
Boldface indicates statistical significance

*
p<0.05,

*:

p<0.01,

Hok:

*
p <0.001

aAdjusted for school bus service eligibility and region.
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Factors associated with walking or bicycling <1 mile home from school, ConsumerStyles 2012.

Table 3

Crude PR (95% CI)

Adjusted PR (95% Cl)

School bus service eligibility

Eligible Referent

Not eligible 6.16 ***(3.351 11.31)
Age group

5-11 years Referent

12-14 years 1.22 (0.68, 2.16)

15-18 years 1.58 (0.94, 2.65)
Household income (annual)

<$25,000 Referent

$25,000-$49,999 0.95 (0.44, 2.07)

$50,000-$74,999 1.09 (0.49, 2.43)

>$75,000 1.34 (0.69, 2.60)

Household residence type
Multiple family residence  Referent
Single family residence 1.37(0.71, 2.62)

Region
South Referent
Northeast 2.09 (0.98, 4.45)
Midwest 2.4777(1.26, 4.86)
West 3.88 7% (2.04, 7.41)
Metropolitan status
Non-metropolitan Referent
Metropolitan 1.21(0.61, 2.37)

Referent

5.36 % (2.86, 10.05)

Referent

1.97 ¥ (1.03, 3.77)
1.73 (0.91, 3.30)

2.00(1.08, 3.67)

Cl, confidence interval; PR, prevalence ratio.
Boldface indicates statistical significance

*
p<0.05,

*:

p<0.01,

Hok:

*
p <0.001

aAdjusted for school bus service eligibility and region.
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