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Introduction (Cont’d)

• Active travel to school (ATS)
“Potential” to help reduce childhood obesity, but the 

research results have been inconsistent (Heelan et al. 2005, 

Rosenberg et al. 2006, Lee et al. 2008)

Most feasible way of acquiring daily physical activity 

among school-aged children (Sirard et al. 2005b, Tudor-Locke 

et al. 2002, Saksvig et al. 2007)

Broader health and other benefits including mental health 

(Tomporowski et al. 2011), academic performance (Kristjansson

et al. 2010, Rees and Sabia. 2010)

Significant drop in ATS rates: 47.7% in 1969, 12.7% in 2009 
(McDonald et al. 2011) 

(i.e., walking or bicycling to school



Introduction (Cont’d)

•  What have been done so far from previous studies

Direct relationships between the individual/social/environmental factors and ATS

• Personal factors: income, ethnicity, walking behaviors/attitudes

• Social factors: social cohesion, peer-influence, school program

• Built environmental factors: home-to-school distance (a linear relationship 

with ATS), highways, street connectivity, intersections, traffic safety, residential 

density, sidewalk availability, etc.

• Natural environmental factors: trees (Larsen et al. 2009), temperatures 
(insignificant, Robertson-Wilson et al. 2008)



Research Aims
•  Gaps in previous ATS studies that this study aims to address:

Potential variations in correlates of ATS among shorter vs. longer distance 

school commuters 

Natural environmental predictors of ATS, e.g., temperatures, tree canopy, 

grass coverage, tree heights, steep slopes, parks, etc.

Highway Street Trees/GrassTraffic Safety Residential Density



Conceptual Framework



esearch design
Study area, data collection,

Survey and objectively-measured
environmental variables 



Study 2: Methods
• Study design and sample

Sample: 4,270 children from 20 schools in AISD

Data collection: parental survey (2010) and GIS/Remote Sensing (2011-13)

Dependent variable: ATS (a dummy variable) 

Parents report of whether or not their children walked or biked 

to or from school on a normal day

Predictors: built and natural environmental variables

Confounders: personal variables and HTS distance 

• Child's gender, grade, language, number of cars, and 

parents' education level

Presenter
Presentation Notes
The reason for using the 100 feet HTS route buffer as a measurement unit was because compared to larger buffer sizes such as 200 feet and 300 feet, the 100 feet HTS route buffer minimizes overlapped areas between the route buffers and is less likely to capture unexposed areas that are not easily seen from the routes (Won & Lee, 2013).



Study 2: Methods

• Analytical method
• Mixed-effects logistic 

regression model 

(2nd level: School ID) 

• HTS distance thresholds: 

0≤0.49 miles 

0.5≤0.99 miles 

1≤1.49 miles

≥1.5 miles)



Data collection and variables (Cont’d)

•  Built Environmental Variables



Data collection and variables (Cont’d)

•  Natural Environmental Variables



Data collection and variables (Cont’d)

•  Measures for Environmental Variables

Home-To-School (HTS) route 
buffer measure (100 feet)
(Won and Lee, 2013)

School

Home



Data collection and variables (Cont’d)

•  Crime and crash hotspots

Percentage of economically 
disadvantaged students in AISD

Crash Hot Spot Analysis

Crash Hot Spot Analysis



Data collection and variables (Cont’d)

•  Urbanized area, tree canopy, and grass coverage

Aerial photo Classified image
(Overall accuracy = 93.9%, kappa coefficient = 0.914)



Data collection and variables (Cont’d)

•  Tree height 
measurements
(Light detection and 
ranging (LiDAR) data)

Aerial photo Tree canopy classified

Tree canopy height



Data collection and variables (Cont’d)

•  NDVI & Temperature
Aerial Photo

Normalized Difference 
Vegetation Index (NDVI) Temperature



Data collection and variables (Cont’d)

Percentage of economically 
disadvantaged students in AISD

Urbanized Area Tree Canopy Grass Coverage

Temperature NDVI Tree Height

Spatial Pattern of Natural Environment Data



esults & implications
Multivariate Analyses



Results

• Descriptive statistics 1
Distance and Active 

Travel to School

N=809

N=575

N=116
N=54

N=30



Results (Cont’d)

Mixed-effects logistic 
regressions by HTS 
distance ranges

• Multivariate Analyses



Multivariate Analyses
Personal factors and HTS distance (control variables)
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−

−

+



Built environmental variables
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Multivariate Analyses
Natural environmental variables

−
−

+

+



Summary

• Few personal factors significant at longer distance ranges

•  HTS distance within shorter distance ranges remained significant

•  Varying roles of NE and BE variables on ATS across different HTS distance ranges

Playgrounds (+), parks (+), and crash hotspots (-) for shorter distance travelers

Steep slopes (-) for medium-long (>0.5 miles) distance travelers

Tree canopy (+), bike lane (+), and sidewalk (+) in medium distance (0.5≤0.99 

miles and 1≤1.49 miles) ranges, but tree canopy (-) for the ≥1.5 miles range. 



0.5 mile1 mile

3. Highways outside 0.5-1mile 
from school

6. School bus service policies 
(from the current 2+ miles to 1.5 miles)

5. Playgrounds and parks
around schools (<1 mile)

2. Sidewalks, bike lanes and 
tree canopy (.5-1.5 miles)

4. Crash safety improvements 
(<1 mile)

1. Latent active travelers within 
a one mile from school (school 
attendance zone policies)

Implications (strategies to promote ATS)



Note:
This study was supported in part by a Robert Wood 
Johnson Foundation's Active Living Research Grant 
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More information:
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• Descriptive statistics 2-2
Built Environmental Variables by HTS distance thresholds



Natural Environmental Variables by HTS distance thresholds

• Descriptive statistics 2-2
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