Journal of Applied Research on Children: Informing Policy for
Children at Risk
Volume 1
Issue 1 Latino Children

Article 4

9-30-2010

Ethnic Minority Children’s Active Commuting to
School and Association with Physical Activity and
Pedestrian Safety Behaviors
Jason A. Mendoza
Baylor College of Medicine, jason.mendoza@bcm.edu

Kathy Watson
Baylor College of Medicine, kwatson@bcm.tmc.edu

Tom Baranowski
Baylor College of Medicine, tbaranow@bcm.tmc.edu

Theresa A. Nicklas
Baylor College of Medicine, tnicklas@bcm.tmc.edu

Doris K. Uscanga
Baylor College of Medicine, uscanga@bcm.tmc.edu
See next page for additional authors

Follow this and additional works at: http://digitalcommons.library.tmc.edu/childrenatrisk
Recommended Citation
Mendoza, Jason A.; Watson, Kathy; Baranowski, Tom; Nicklas, Theresa A.; Uscanga, Doris K.; Nguyen, Nga; and Hanfling, Marcus J.
(2010) "Ethnic Minority Children’s Active Commuting to School and Association with Physical Activity and Pedestrian Safety
Behaviors," Journal of Applied Research on Children: Informing Policy for Children at Risk: Vol. 1: Iss. 1, Article 4.
Available at: http://digitalcommons.library.tmc.edu/childrenatrisk/vol1/iss1/4

The Journal of Applied Research on Children is brought to you for free and
open access by CHILDREN AT RISK at DigitalCommons@The Texas
Medical Center. It has a "cc by-nc-nd" Creative Commons license"
(Attribution Non-Commercial No Derivatives) For more information,
please contact digitalcommons@exch.library.tmc.edu

Authors

Jason A. Mendoza, Kathy Watson, Tom Baranowski, Theresa A. Nicklas, Doris K. Uscanga, Nga Nguyen, and
Marcus J. Hanfling

This article is available in Journal of Applied Research on Children: Informing Policy for Children at Risk:
http://digitalcommons.library.tmc.edu/childrenatrisk/vol1/iss1/4

Mendoza et al.: Ethnic Minority Children's Active Commuting to School

INTRODUCTION
The continued high level of childhood obesity in the United States remains
one of the nation’s most pressing public health issues.1-2 Latino children
are disproportionately affected by the obesity epidemic.1 Obese children
are at greater risk for abnormal lipids and hypertension,3 becoming obese
adults,4-5 and thereby developing chronic diseases such as diabetes,
cardiovascular disease, sleep apnea, certain cancers and psychosocial
disorders.6-7 Physical activity is an important contributor to energy
balance and weight status8 and independently associated with a reduced
risk of several chronic diseases.9-12 Young children in the U.S. are more
likely to meet minimum standards for daily moderate-to-vigorous physical
activity than adolescents or adults,13 likely reflecting the significant
decrease in moderate-to-vigorous physical activity as children transition
from late childhood to adolescence.14
Improving youth physical activity is an important public health goal.2
A promising way to improve children’s moderate-to-vigorous physical
activity is through active commuting to school, i.e. walking and cycling to
school. Children who actively commuted to school had higher levels of
physical activity, lower body mass indices and less fat measured by
skinfold tests in a national study of U.S. adolescents.15 Other studies in a
variety of settings and populations generally provide support for active
commuting to school and recognize similar health benefits, although
randomized controlled trials are sparse.16-17 Only 13% of children in the
U.S. actively commuted to school in 2009 versus 42% in 1969-1970.18-19
Increasing the proportion of children who actively commute to school was
a sub-objective of U.S. Healthy People 2010. Similarly, increasing by 50%
the percentage of children who actively commute to school is a
benchmark of success in the White House Task Force on Childhood
Obesity Report.20
Previous studies on children’s active commuting to school have a
number of limitations. The majority of reports used instruments not
specifically validated to measure children’s active commuting to school or
used subjective measures to estimate moderate-to-vigorous physical
activity rather than objective physical activity monitors.16-17 Most studies
on active commuting to school have not applied a theoretical framework,
which would help to understand mechanisms of children’s behavior
change. Notably, few studies on active commuting to school have
focused on pedestrian safety behaviors or Latino children. Previous
studies have reported higher unadjusted rates of active commuting to
school among Latino children, although these differences were attributable
to household and neighborhood characteristics.21-22 Emerging research
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has described inverse relationships between proxy measures of
acculturation and active commuting to school.23 This report seeks to fill
these gaps and inform future programs and policies on active commuting
to school among Latino children.
METHODS
Population and Sample
In March 2009, we recruited participants (n=149) in the fourth grade from a
convenience sample of eight low-income schools (>84% of children
qualifying for the Federal Free or Reduced Price Lunch Program) in the
Houston Independent School District (HISD) of Houston, TX, which is the
seventh largest school district in the U.S. and is located in the fourth
largest U.S. city. Schools were chosen only if they primarily served lowincome, ethnic minority populations. Other criteria included the school’s
interest in participating in and accommodating the research project and
informal field observations by the first author and research coordinators on
whether the built environment had features that permit walking, such as
sidewalks, marked crosswalks, and street connectivity.
Parent
involvement in school activities was generally low, according to school
principals and faculty.
We recruited individual participants for a
randomized controlled trial of a walking school bus intervention among
fourth grade children. We present cross-sectional baseline results.
Children who lived greater than one mile from school (as determined by
the parents/guardians), were generally excluded except for seven children
whose parents approached study staff and agreed to transport the child to
a designated walking school bus stop less than one mile from the school.
No demographic data were collected on children ineligible for participation.
This study received ethics approval by the Institutional Review
Board of Baylor College of Medicine and the Research Department of the
Houston Independent School District.
Demographic Surveys
All participating parents/guardians completed a sociodemographic survey
that assessed characteristics of the child, parent, and household, including
age, gender, race/ethnicity, income, and home address. Distance from
home to school was calculated using the “Get Directions” function for
pedestrians on maps.google.com. Parents also completed questions
related to acculturation previously shown to be related to immigrants’
health behaviors:24-29 (a) country of origin (non-USA including Puerto Rico
= 0 and USA = 1), (b) years living in the U.S. (for parents: <15 years = 0
and >15 years =1; for children: <5 years = 0 and >5 years =1, and (c)
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preferred language (only Spanish or Spanish more than English = 0; and
both English and Spanish, English more than Spanish, and only English =
1). The measures of child acculturation and parent acculturation were
summed separately to provide each with a global measure of
acculturation.
Theoretical Framework
We chose social cognitive theory as the theoretical framework to describe
children’s active commuting to school.30-31 Social cognitive theory is one
of the most widely applied health behavior theories used in physical
activity studies among children, and its construct of self-efficacy has had
the most support for playing a key role in children’s physical activity
behaviors as previously reviewed.32 Self-efficacy is defined as one’s
personal sense of control over the health behavior.31 Parents and children
completed surveys developed to measure the psychosocial variable of
self-efficacy, which were based on self-efficacy measures associated with
physical activity in previous studies.33-34 Children completed a 17-item
questionnaire on self-efficacy for active commuting to school, which had
acceptable internal consistency (Cronbach’s alpha = 0.75). Similarly,
parents completed a 15-item questionnaire on self-efficacy for allowing
their children to actively commute to school (Cronbach’s alpha = 0.88).
Another useful construct from social cognitive theory is outcome
expectations, which are defined as the expected outcomes (e.g. costs and
benefits) of performing the health behavior.31 Some promising evidence
suggests that this construct is also useful for explaining children’s physical
activity.32 Parents completed a 14-item questionnaire on outcome
expectations for allowing their children to actively commute to school
(Cronbach’s alpha = 0.78). Only parents were asked about outcome
expectations since it is a complex construct and likely beyond the
cognitive ability of fourth grade children.
Neighborhood Safety
Parents completed a subscale from the Neighborhood Environment for
Children Rating Scales that rated the quality of the family’s neighborhood
in terms of safety, violence, drug traffic, and child victimization.35 This
subscale had good internal consistency (Cronbach's alpha = 0.95),
reliability (generalizability coefficient = 0.84), and discriminated between
high and low risk neighborhoods (p<0.01) with regard to child
maltreatment rates among an urban sample.35 In a subsequent study
among 3141 families, parents’ perception of neighborhood safety using
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this subscale was inversely associated with their children’s television
viewing.36
Active Commuting to School Assessment
Children’s active commuting to school was assessed every day at school
for one week using an instrument previously validated among low-income
fourth grade children in HISD and shown to have high test-retest reliability
(kappa = 0.97) and convergent validity with parent report (kappa=0.87).37
The written survey (available in English or Spanish) asked, “How did you
get to school today?” and the children were instructed to choose the one
best answer from among several choices: school bus, carpool, car, metro
bus, walked with an adult, walked without an adult, and biked. Active
commuting to school was classified as walking or cycling and the percent
of trips to school over one week made by active commuting was the
primary outcome.
Physical Activity Assessment
Children’s physical activity was measured by accelerometry, which has
provided a valid and reliable objective measure of physical activity in
children.38-39
Participants
wore the Actigraph GT1M
accelerometer
(Actigraph,
LLC; Ft. Walton Beach, FL)
over their hip for seven days.
The
Actigraph
GT1M’s
unidirectional accelerometer
measured accelerations in
the
vertical
plane
and
provided a measure of
volume and intensity every
one minute during the sevenday wear period. We used
the
accelerometer
data
criteria by Troiano and
colleagues to facilitate comparisons to studies using the National Health
and Nutrition Examination Survey accelerometer dataset.13 Data were
excluded if accelerometers were not in calibration when returned; data
had extended sequences of the maximum recordable value; and for bouts
of 60 or more minutes of activity in which there were no zero readings.
We again used Troiano and colleagues’ definition of a valid day and wear
time for accelerometer data processing: a valid day had 10 or more hours
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of accelerometer wear, nonwear time was operationalized as at least 60
consecutive minutes of no data recording (with allowance for 1-2 minutes
of counts 0-100), and wear time was calculated by subtracting nonwear
time from 24 hours.13 Only participants who had one or more valid days of
accelerometer wear were used in the main analyses. While it has been
recommended that at least four or more valid days are necessary to
estimate children’s habitual physical activity,39 this stringent criterion would
have restricted this pilot study’s sample by 25%. Moreover, there was no
difference in the intraclass correlation coefficient whether we used one
day (ICC=0.372) or four days (ICC=0.372) as the minimum criterion for
valid days. The age-specific threshold for moderate-to-vigorous physical
activity was set at 4 metabolic equivalents (counts per minute = 1770,
1910, 2059 or 2220 for ages 9, 10, 11, and 12 years, respectively).13 The
sum of minutes above this moderate-to-vigorous physical activity
threshold for each participant who met the above criteria for data quality
was then divided by the number of valid days to obtain moderate-tovigorous physical activity per day. A total of 134 participants provided
valid accelerometer data, of which 5.2%, 5.2%, 11.2%, and 78.4%
provided 1-, 2-, 3-, or 4- or more valid days, respectively.
Anthropometric Measures
Children’s height and weight were measured according to a standardized
protocol by trained research assistants who passed an examination with
standard subjects. Standing height was measured using a portable
stadiometer (Seca 214) and body weight was measured using a digital
scale (Tanita BWB-800S). Duplicate measures were taken of height and
weight with the mean recorded as the value. A third measurement was
taken if there was >0.2 cm or 0.2 kg difference between the two; mean
values were used when three measurements were taken. BMI was
calculated as weight in kilograms divided by height in square meters. BMI
z-scores were calculated for each child based on the 2000 Center for
Disease Control (CDC) growth charts.40
Pedestrian Safety
Children’s pedestrian safety behaviors were observed at major
intersections at each school and unobtrusively assessed using a
previously validated instrument.37
Children were observed for the
following behaviors: crossed at a corner or crosswalk, crossed with an
adult or safety patrol, stopped at the curb, looked left-right-left, walked and
did not run across the street, and followed the traffic signal (if present).
This instrument had acceptable percent agreement (91%), sensitivity
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(85%), specificity (83%), and reliability (r=0.55, p<0.01) comparing trained
research assistants to an expert.37 These observations were conducted
before the start of school without interacting with the children. Thus, no
individual sociodemographic information was collected and the data
reflects the behaviors of student pedestrians of any grade level
approaching the study schools, i.e. it is school-level data.
Statistical Analyses
Descriptive statistics and graphical procedures were used to describe the
data and to examine the distributional properties. Little’s Chi-square Test
for data missing completely at random41 was performed on the set of
variables included in the primary analyses (excluding household
education, household income, and race) and the subset of analyses
among Latino participants (including child and parent acculturation). The
Monte Carlo Markov Chain algorithm, based on the multivariate normal
model, was used to impute missing data for all participants (excluding
acculturation) in the first step.42 The second step involved selecting only
Latinos and subsequently imputing child and parent acculturation. Chisquare tests of independence and analyses of variance were used to
investigate differences between Latino and non-Latino participants from
the full sample. Ethnicity was dichotomized into Latino and non-Latino
children; children who identified as White or “other” were combined with
Black children into the non-Latino category due to their small numbers.
Stepwise linear regression analysis with backward elimination was
used to identify significant correlates of active commuting to school and
moderate-to-vigorous physical activity. Primary analyses included all
subjects, and sub-analyses included Latino participants only. The linear
regression models were conducted within a mixed-model framework to
account for the clustering of participants within schools. The criteria for
removal was set at p=0.10. Results from the final model included
regression coefficients, standard errors, and corresponding p-values.
Standardized coefficients were computed by multiplying the regression
coefficient by the ratio of the standard deviation of the independent
variable of interest to the dependent variable. The likelihood ratio Rsquared (R2LR) was used to describe the variation explained by the set of
independent variables. Variables included as independent variables in the
model for active commuting to school were as follows: age, gender, BMI zscore, distance from home to school, ethnicity (dichotomized as Latino
versus non-Latino), neighborhood safety, child self-efficacy, parent selfefficacy, and parent outcome expectations and all interactions with
ethnicity. The model for moderate-to-vigorous physical activity included
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the addition of active commuting to school as an independent variable and
excluded child self-efficacy, parent self-efficacy, and parent outcome
expectations. The sub-analyses excluded ethnicity, since they were
conducted only among Latino children, and included the main effects as
well as interactions with child and parent acculturation.
Frequencies and percentages were used to describe the pedestrian
safety behaviors performed by children walking to school. Although no
child-level demographic characteristics were collected, the schools were
classified as primarily Latino and non-Latino. Chi-square tests of
independence were used to identify safety behavior differences between
children at the primarily Latino and non-Latino schools.
All analyses were conducted using SAS 9.0 (SAS Institute Inc.,
Cary, North Carolina). Results were considered significant at the p<0.05
level. Since this was a pilot study and the analyses exploratory, results at
the 0.05<p<0.1 level were considered marginally significant.
RESULTS
Due to the large number of participants with missing data for household
education and income, and since the participants were recruited from low
socioeconomic status schools, household education and income were
excluded from the analyses. For the remaining variables included in the
analyses, less than five percent of the data were missing and imputed as
described above. Results from Little’s Chi-square Test indicated that the
data for the entire sample (X2=127.38, df=112, p=0.152) and the Latino
subsample (X2=73.38, df=66, p=0.249) were missing completely at
random.
Of 571 total children enrolled in the fourth grade at all eight study
schools regardless of distance from home to school, 149 enrolled in the
study (26.1%). No data (including home address) were collected on
children who declined to participate in the study; therefore, the total
eligible sample based on a one-mile walk radius could not be calculated
nor comparisons made with non-participating children. Table 1 lists
descriptive statistics for participant demographics, covariates, and
dependent variables. Average age was 9.7 +/- 0.7 years; 53% were
female. Most of the children were Latino (61.7%) or non-Latino Black
(31.5%) and from low-income households. Average distance from home
to school was 0.7 km (0.43 miles). Stratified by Latino versus non-Latino
ethnicity, the only significant unadjusted difference in demographics,
covariates, or outcomes was for parent education level, with Latinos
having lower educational levels attained.
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Results from the mixed-model analysis yielded significant main
effects for parent self-efficacy, race/ethnicity, age, and distance to school
for percent of weekly trips made by active commuting to school (Table 2).
Parent self-efficacy (std. beta = 0.18, p=0.018) and age (std. beta = 0.18,
p=0.018) were positively related to active commuting to school. Latino
children had lower rates of weekly active commuting than non-Latino
children (-16.5%, p=0.040). Distance from home to school was inversely
related and had the strongest relationship with active commuting to school
(std. beta = -0.29, p<0.001).
Child self-efficacy, parent outcome
expectations, child BMI z-score and gender, neighborhood safety, and
interactions with ethnicity were not significant and excluded from the final
model.
Results from the mixed-model analysis yielded significant main
effects for percent of weekly active commuting to school, age, gender, and
BMI z-score for mean daily minutes of moderate-to-vigorous physical
activity (Table 2). Children with more active commuting to school had
more daily moderate-to-vigorous physical activity (std. beta = 0.31, p
<0.001). Both age (std. beta = -0.29, 0<0.001) and BMI z-score (std. beta
= -0.19, p=0.009) were inversely related to daily moderate-to-vigorous
physical activity. Male children achieved 15.8 more minutes of daily
moderate-to-vigorous physical activity than female children (p<0.001).
Latino children attained lower daily minutes of moderate-to-vigorous
physical activity than non-Latino children, although this difference was not
significant (std. beta = -0.14, p=0.092). Distance from home to school,
neighborhood safety, and all interactions with ethnicity were not significant
and were excluded from the final model.
In planned sub-analyses among Latino children (n=92), results from
the mixed model linear regression analysis for percent of weekly trips
made by active commuting to school yielded significant main effects for
child age, distance from home to school, and child acculturation (Table 3).
Child acculturation was inversely associated with active commuting to
school (std. beta = -0.23, p=0.01). Parent outcome expectations were
positively but marginally associated with children’s active commuting to
school (std. beta = 0.49, p=0.085). Similar to the full sample, among the
Latino subsample, age was positively associated (std. beta = 0.23,
p=0.012) and distance from home to school (std. beta = -0.39, p<0.001)
was inversely associated with active commuting to school. Child selfefficacy, BMI z-score and gender, parent self-efficacy, neighborhood
safety, and interactions with acculturation were not significant and were
excluded from the final model.
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In parallel sub-analyses among the Latino children (n=92), results
from the mixed model linear regression analysis for moderate-to-vigorous
physical activity yielded significant main effects for percent of weekly
active commuting to school, child age, gender, and BMI z-score (Table 3).
Similar to the full sample, among the Latino subsample, a higher rate of
active commuting to school was associated with greater daily moderateto-vigorous physical activity (std. beta = 0.22, p=0.017) and male gender
(std. beta = 0.41, p<0.001). Both age (std. beta = -0.20, p=0.027) and
BMI z-score (std. beta = -0.20, p=0.021) were inversely associated with
daily moderate-to-vigorous physical activity.
Table 4 lists the school-level demographics provided by the school
district.43 Four of the schools enrolled predominantly Latino children
(henceforth termed Latino schools), two of the schools enrolled
predominantly African-American children, and two of the schools were
more evenly divided. All schools had >84% of students qualifying for the
Free and Reduced Price Lunch Program, a proxy measure of school-level
socioeconomic status.
For the school-level data on pedestrian safety (n=1252 student
observations, Table 5), more than half of the children crossed at a corner
(77.2%), crossed with an adult or safety patrol (91.6%), kept looking while
crossing (54.2%), and walked, instead of ran, across the street (75.8%).
Less than half of the children stopped at the curb (37%) and few looked
left-right-left before crossing (2.6%). Of the 116 observations conducted
at an intersection with a traffic signal, most waited to cross the street with
the “walk” signal (69%). More children at the four Latino schools crossed
with an adult or safety patrol compared to children at the other four
schools (94.6% versus 88.3%, p<0.001). While looking left-right-left
before crossing the street was rare, fewer children at the Latino schools
performed that behavior compared to the other schools (0.9% versus
4.4%, p<0.001). No children at the Latino schools waited for the “walk”
signal, while 82.5% of children at the non-Latino schools properly waited
for the “walk” signal (p<0.001). Overall, less than 1% were observed
performing no pedestrian safety behaviors at all, 30.4% performed 3
behaviors, and 0.6% performed all 6 behaviors (excluding crossing at an
intersection with a traffic signal, since <10% of the sample was eligible).
No differences were found for the total number of pedestrian safety
behaviors performed between Latino and non-Latino schools.
DISCUSSION
The overall rate of active commuting to school among our sample (43%)
was higher than recent national U.S. estimates (13%).19, 22 The higher
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prevalence in this study likely reflects characteristics of this sample,
including a relatively lower socioeconomic status, a narrow age range, a
mostly ethnic minority sample, and the urban setting. Regardless, the
mixed models accounted for 27.6% and 39.4% of the variability in
children’s active commuting to school for the full sample and the Latino
subsample, respectively, which were substantial. However, compared
internationally, the rate of active commuting to school in this study was
lower than the rates for other developed countries (49-70%).44-49 This
suggests that even larger proportions of our sample could actively
commute to school and obtain the associated benefits from that form of
physical activity.
We are among the first to apply a theoretical framework to
children’s active commuting to school behaviors. For the full sample,
higher parents’ self-efficacy was associated with more children’s active
commuting to school. This relationship was not found for the Latino
children subsample; instead Latino parents’ outcome expectations were
marginally associated with their children’s active commuting to school.
We do not know why there was a lack of association between Latino
parents’ self-efficacy and their children’s active commuting to school,
although the smaller sample size could lead to a type II error. The lack of
association was not due to lower variability for Latino parents’ selfefficacy.
Both of these findings require confirmation, but help to
underscore the importance and influence of parents to their children’s
school commuting behaviors. Interventions to increase children’s active
commuting to school should be focused toward improving these parental
psychosocial constructs.
We confirm that age was positively associated with active
commuting to school, as was previously reported by our group50 and
among the majority of studies with children <12 years of age from a
systematic review.16 Distance from home to school had the strongest
inverse association with active commuting to school, which was also noted
previously.17
We report that Latino children were less likely than non-Latino
children, most of whom were non-Latino Black (82.5%), to actively
commute to school. While previous studies have reported that both Latino
and Black children were more likely than White children to actively
commute to school,17 we are among the first to make comparisons
between ethnic groups. We speculate that Latinos have lower rates of
active commuting to school due to the effect of acculturation, which was
associated with lower rates of active commuting to school among Latino
children in our sample. This association was as influential as the child’s

http://digitalcommons.library.tmc.edu/childrenatrisk/vol1/iss1/4

10

Mendoza et al.: Ethnic Minority Children's Active Commuting to School

age. Only distance from home to school was more influential. The
inverse relationship between acculturation and active commuting to school
among the Latino children was consistent with a previous study on a large
sample of Latino children,23 and consistent with the inverse relationship
between active commuting for errands and acculturation among Latino
adults.51
As expected, active commuting to school was positively associated
with daily moderate-to-vigorous physical activity and was one of the
strongest correlates of daily moderate-to-vigorous physical activity,
besides gender. For each additional day of active commuting to school,
daily moderate-to-vigorous physical activity increased by four minutes.
This finding is consistent with a previous study which reported that for
every 30 minutes of active commuting to school per day, children would
achieve 4.5 additional minutes of moderate-to-vigorous physical
activity/day.15 This estimate is lower than previous reviews that reported
20-28 additional minutes of moderate-to-vigorous physical activity per day
for active commuters,16-17 although those estimates were based on studies
that predominantly used subjectively measured physical activity.
The school-level data on pedestrian safety behaviors at major
school intersections showed overall that a low percentage of children
performed several behaviors considered fundamental to safety.52-54 Only
about half kept looking for traffic as they crossed the street, less than half
stopped at the curb before crossing, and few looked left-right-left before
crossing. While some minor differences in pedestrian safety behaviors
were noted between children walking toward Latino and non-Latino
schools, it should be noted that the low prevalence of several pedestrian
safety behaviors was relatively similar between groups.
This low
prevalence is concerning, since an estimated 51,000 U.S. children are
injured as pedestrians annually.55 We speculate that since the majority of
children crossed the street with an adult or school safety patrol staff
member (91.6%), the children may have overly relied on the adult or
safety patrol to decide when to cross the street. If children did not
participate in the decision-making process for crossing the street, they
missed out on an opportunity for learning this important pedestrian
behavior. Since repeatedly teaching children pedestrian safety may
improve their pedestrian safety behaviors,56 parents and safety patrol staff
should seek to engage the children in deciding when to cross the street.
These teaching opportunities will help develop their skills and confidence,
which is especially important among low socioeconomic status
populations who face greater pedestrian injury risks.55, 57
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Limitations for this study are common among pilot studies. The
small sample size (n=8 schools) likely biased findings toward the null
hypothesis. The focus of the study was on low- income, ethnic minority
children in the fourth grade who agreed to take part in a randomized
controlled trial, which limits external validity. The physical activity data
were incomplete for a substantial number of children and would have
decreased our sample size by 25% if we used a minimum of four days of
valid data as the standard instead of one day. We have no data on the
built environment, which has been shown to be influential to children’s
active commuting to school.58 We used several proxy measures of
acculturation rather than a multidimensional acculturation scale. Finally,
we assessed pedestrian safety behaviors but did not collect data on
pedestrian injuries.
In conclusion, active commuting to school among our low-income,
ethnic minority sample was 43%, which suggests that policies and
environments should be especially supportive of children’s walking and
cycling to school to ensure a safe commute. The rate of active commuting
to school was lower than for European or Australian children, which
suggests room for improvement. With regard to pedestrian safety, fewer
than 50% of children observed performed even half of the pedestrian
safety behaviors. Interventions and policies are necessary that engage
parents, are culturally sensitive, and improve both physical activity and
safety outcomes. More studies investigating both physical activity and
pedestrian safety are also needed, to help optimize policies and programs
related to child pedestrians.
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TABLES
Table 1. Participant characteristics stratified by Latino and Non-Latino
ethnicity
NonCharacteristic
Latino
Latino
Total
149
Total, n (%)
57 (38.2)
92 (61.7)
(100.0)
Gender- males, n (%)
26 (45.6)
44 (47.8)
70 (47.0)
a
Race/Ethnicity, n (%)
Latino
n/a
91 (98.9)
91 (61.1)
Non-Latino Black
47 (82.5)
n/a
47 (31.6)
Non-Latino White
2 (3.5)
n/a
2 (1.3)
Other
6 (10.5)
n/a
6 (4.0)
Missing
2 (3.5)
1 (1.1)
3 (2.0)
Household Education, n (%)b*
High School graduate or less
28 (49.1)
60 (65.2)
88 (59.1)
Some college or
technical/vocational school
17 (29.8)
9 (9.8)
26 (17.4)
College graduate
9 (15.8)
3 (3.3)
12 (8.1)
Missing
3 (5.3)
20 (21.7)
23 (15.4)
b
Annual Household Income n (%)
< $30,000
29 (50.9)
47 (51.1)
76 (51.0)
>$30,000
15 (26.3)
18 (19.6)
33 (22.1)
Missing
13 (22.8)
27 (29.3)
40 (26.8)
Child's age (years), M (SD)*
9.9 (0.7)
9.6 (0.6)
9.7 (0.7)
Distance to school (km), M (SD)
0.7 (0.6)
0.7 (0.6)
0.7 (0.6)
BMI z-score, M (SD)
1.1 (1.3)
1.1 (1.0)
1.1 (1.1)
% ACS/week, M (SD)
41.2
29.4
33.9
(41.9)
(43.7)
(43.3)
MVPA/day, M (SD)
49.3
45.6
47.0
(22.9)
(24.9)
(24.2)
Child self-efficacy, M (SD)
37.7 (6.1) 36.5 (5.7) 37.0 (5.8)
Parent self-efficacy, M (SD)
33.7 (6.4) 33.7 (6.9) 33.7 (6.7)
Parent outcome expectations, M
20.9 (4.9) 20.1 (3.7) 20.4 (4.2)
(SD)
Neighborhood safety, M (SD)
9.4 (6.7)
9.7 (6.5)
9.6 (6.6)
Child Acculturation M (SD)
n/a
2.1 (1.0)
n/a
Parent Acculturation M (SD)
n/a
0.9 (1.1)
n/a
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a

Data as imputed for missing values (n=6) for race/ethnicity (Latino/Non-Latino)
Education and income not imputed or included in analyses due to amount of missing
data
* Significant difference between Latino and Non-Latino for education (excluding missing)
(p=0.001) and child’s age (p=0.008)
Abbreviations: MVPA = moderate-to-vigorous physical activity; ACS = active commuting
to school
b
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Table 2. Results from stepwise mixed model linear regression analyses for
percent of weekly active commuting to school (ACS) and moderate-tovigorous physical activity (MVPA) outcomes (n=149)*
Model: Outcome
Beta (SE)
Std. Beta
p-value
Independent Variables
Model 1: % ACS/week
Parent self-efficacy
1.7 (0.5)
0.18
0.018
Ethnicity (Latino =1)
-16.5 (8.0)
-0.19
0.040
Age (years)
11.5 (4.8)
0.18
0.018
Distance to school
(km)
-22.6 (5.9)
-0.29
<0.001
R2LR=27.6
Model 2: MVPA/day
% ACS/week
Ethnicity (Latino =1)
Age (years)
Gender (Male=1)
BMI z-score
R2LR=33.8

0.2 (0.1)
-6.7 (4.0)
-10.4 (2.6)
15.8 (3.4)
-4.0 (1.5)

0.31
-0.14
-0.29
0.33
-0.19

<0.001
0.092
<0.001
<0.001
0.009

*Initial Variables for Model 1: Ethnicity (Latino and non-Latino), age, gender, BMI zscore, distance to school, neighborhood safety, psychosocial variables (child selfefficacy, parent self-efficacy, parent outcome expectations) and all interactions with
ethnicity. Initial Variables for Model 2: Ethnicity (Latino and non-Latino), age, gender,
BMI z-score, distance from school, neighborhood safety, % weekly ACS, and all
interactions with ethnicity
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Table 3. Results from stepwise mixed model linear regression analyses
for percent of weekly active commuting to school (ACS) and moderate-tovigorous physical activity (MVPA) outcomes for Latino children (n=92)*
Std.
Model: Outcome
Beta (SE)
Beta
p-value
Independent Variables
Model 1: % ACS/week
Parent
outcome 1.9 (1.1)
0.49
0.085
expectation
Age (years)
16.2 (6.3)
0.23
0.012
Distance (km)
-30.7 (7.3)
-0.39
<0.001
Child acculturation
-10.6 (4.0)
-0.23
0.010
2
R LR=39.4
Model 2: MVPA/day
% ACS/week
0.1 (0.1)
0.22
0.017
Age (years)
-8.1 (3.6)
-0.20
0.027
Gender (Male=1)
20.6 (4.3)
0.41
<0.001
BMI z-score
-5.0 (2.1)
-0.20
0.021
2
R LR=36.4
*Initial Variables for Model 1: Child and parent acculturation; child’s age, gender, and
BMI z-score; distance to school; neighborhood safety; psychosocial variables (child selfefficacy, parent self-efficacy, parent outcome expectations); and all interactions with
corresponding child and parent acculturation. Initial Variables for Model 2: Child and
parent acculturation; child’s age, gender, and BMI z-score; distance from home;
neighborhood safety; % weekly ACS; and all interactions with child and parent
acculturation

Published by DigitalCommons@The Texas Medical Center, 2010

21

Journal of Applied Research on Children: Informing Policy for Children at Risk, Vol. 1 [2010], Iss. 1, Art. 4

Table 4. School-level characteristics provided by the Houston Independent
School District, 2008-2009
% Free and
Enrollment % Latino % African
American
reduced lunch
School 1*

701

78

13

84

School 2*

935

94

4

95

School 3

471

8

92

94

School 4

580

43

50

84

School 5*

490

92

8

93

School 6*

560

93

5

97

School 7

492

7

92

95

School 8

521

59

41

98

*considered a predominantly Latino school for analyses
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Table 5. Percentages for each pedestrian safety behavior, stratified by the
predominant school ethnicity (Latino versus Non-Latino)
NonLatino
Latino
Total
Test Statistic
X2,
pvalue
(n=588) (n=664) (n=1252) df=1
% Performing behavior
Crossed at Corner
79.1
75.5
77.2
2.33
0.127
Crossed with adult/safety
patrol
88.3
94.6
91.6
16.18
<0.001
Stopped at curb
35.0
38.7
37.0
1.80
0.179
Looked left-right-left
4.4
0.9
2.6
15.50
<0.001
Kept looking while crossing 57.0
51.7
54.2
3.55
0.060
Walked (not run) across
street
77.7
74.1
75.8
2.23
0.135
Total observations with a
(n=97) (n=19) (n=116)
traffic light and walk signal
% obeyed the walk signal
82.5
0.0
69.0
50.49
<0.001
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