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Obesogenic Environments



Built Environment & Obesity RiskBuilt Environment & Obesity Risk

• Built environment features of neighborhoods may• Built environment features of neighborhoods may 
be a determinant of adolescent obesity and perhaps 
also an explanation for obesity‐related health 
disparities.

• Neighborhoods have been defined differently across 
studies and most studies assume spatial 
independence of observations from neighborhoodsindependence of observations from neighborhoods. 



Specific AimsSpecific Aims

• To evaluate associations between various built 
environment features and BMI using street network 
buffer neighborhood definitions of 400‐meters and 
800 meters and to evaluate if race/ethnicity800‐meters, and to evaluate if race/ethnicity 
modifies the studied association.



Study Design and SampleStudy Design and Sample

• 2008 Boston Youth Survey (BYS)008 osto out Su ey ( S)
– Paper‐and‐pencil survey of public high school students in 
Boston Public Schools
22 ( f 32) B t bli hi h h l– 22 (of 32) Boston public high schools 
participated

– Administered Spring of 2008 duringd ste ed Sp g o 008 du g
class periods

• Sample
– Georeferenced residential information
– Valid height, weight and BMI data
– N= 1,041 adolescents



Access to Walking Destinations

• Recreational facilities (density)
• Parks (density)
• Bus stops (density)
• Subway stops (density)
• Retail destinations (density)
S i d i i (d i )• Services destinations (density)

• Cultural/educational destinations (density)

* All density measures are expressed as per square kilometer* All density measures are expressed as per square kilometer. 



Community Design

• Walking destination mix diversity
• Sidewalk on one side
• Sidewalk on both sides
• Average speed limit
• Intersection density
R id i l d i• Residential density

* All density measures are expressed as per square kilometer* All density measures are expressed as per square kilometer. 



Other VariablesOther Variables

• Individual‐level Covariates
– Gender
– Race/ethnicity
Age– Age

– Nativity
– Siblingsg

• Neighborhood‐level Covariates
– Percent Black
– Percent Hispanic
– Percent household povertyPercent household poverty
– Percent foreign born



Spatial Analyses

• Exploratory Spatial Data Analyses
G i li ti– Geovisualization

– Cluster Detection
• Global Moran’s I assessed via Monte Carlo
simulation of 999 random replications

• Regression AnalysesRegression Analyses
– Standard Regression Model

• Ordinary Least Squares Regression

S ti l A t l ti i OLS R id l– Spatial Autocorrelation in OLS Residuals
• Global Moran’s I and Lagrange Multiplier

– Spatial Regression Model
• Spatial Error Model



Spatial Weights Matrixp g



Sample Characteristics

Age in years (mean, SD) 16.32 (1.26)
Body Mass Index (mean, SD) 23.95 (4.90)
Gender (%)

Male 44.17
Female 55.83

Race/Ethnicity (%)
White, Non-Hispanic 10.47
Black, Non-Hispanic 42.07
Hispanic 32 78Hispanic 32.78
Asian 7.63
Other 7.05

Nativity Status (%)
US Born 73 71US Born 73.71
Foreign Born 26.29

Having a Sibling (%)
Yes 85.57
No 14 42No 14.42





Spatial Autocorrelation

400-meter 800-meter 
Network Buffer 
Neighborhood

Network Buffer 
Neighborhood

Access to Walking Destinations

Recreational facilities (density) 0.79 0.89

Parks (density) 0.69 0.80

Bus stops (density) 0.66 0.84p ( y)

Subway stops (density) 0.60 0.88

Retail destinations (density) 0.74 0.83

S i d i i (d i ) 0 63 0 67Service destinations (density) 0.63 0.67

Cultural/educational destinations (density) 0.77 0.90

*The pseudo p value for the Global Moran's I are all 0.001. 



Spatial Autocorrelation

400-meter 800-meter 
Network Buffer
Neighborhood

Network Buffer
Neighborhood

Community Design

Walking destination mix diversity 0.64 0.68

Sidewalk on one side 0.79 0.89

Sidewalk on both sides 0.74 0.85

Average speed limit 0.76 0.89

Highway density 0.69 0.84

I i d i 0 85 0 94Intersection density 0.85 0.94

Residential density 0.93 0.96

*The pseudo p value for the Global Moran's I are all 0.001. 



Testing OLS Model Assumptions

• Global Moran’s I indicated spatial autocorrelation in 
OLS regression residuals

• Lagrange multiplier term indicated that the spatial 
error model was appropriate











Key Findings
• Park density and walking destination mix diversity 
was associated with higher BMI among Blacks; bus 

d d h h hstop density was associated with higher BMI among 
Whites, but lower among other groups; sidewalks 
showed mixed findingsshowed mixed findings.

• BMI was not associated with subway density retail• BMI was not associated with subway density, retail 
destinations, cultural/educational destinations, 
average speed limit, highway density, intersectionaverage speed limit, highway density, intersection 
density or residential density.



Limitations
• Cross‐sectional design

• Self‐reported height and weight datap g g

• Residual confounding

• Generalizability• Generalizability

Strengths
• Spatial modeling strategy
S i ll i f l i hb h d

Strengths

• Socially meaningful neighborhoods
• Modifiable areal unit problem

/ h ff d f• Race/ethnicity as an effect modifier



Overall ConclusionsOverall Conclusions

• Built environment was associated with obesityBuilt environment was associated with obesity 
risk, but sometimes in the unexpected 
directiondirection

R / h i i d i hb h d d fi i i• Race/ethnicity and neighborhood definition 
matters in research on the built environment 
d BMIand BMI
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