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Study Purpose

• To examine the association between zoning and land use 
laws and:

• Community walkability

• Healthy food outlet density

• Ultimate goal is to examine the influence of zoning and 
land use laws on the environment and adolescent 
behaviors and obesity



Background and Significance
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Source: Vandenbroeck, Goossens, & Clemens. (2007). Foresight: Tacking Obesities:
Future Choices ςObesity System Atlas. 
Available: http://www.bis.gov.uk/assets/bispartners/foresight/docs/obesity/11.pdf

Obesity Systems Map Framework

http://www.bis.gov.uk/assets/bispartners/foresight/docs/obesity/11.pdf
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Zoning and Land Use Laws as Facilitators of 
Physical Activity and Healthy Food Access

• Zoning and land use laws have been identified as 

potential policy strategies to influence the built 

environment.

• Street-scale and community-scale urban design.

• Zoning can be used to encourage or prohibit food 

stores in poorer neighborhoods;  permit farmersô 

markets in zones that otherwise may be considered 

“food deserts;” require dedicated urban land for 

community gardens; and allow or disallow mobile 

vending; or to restrict the density of food outlets 

such as fast food restaurants.



Study Methods
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Data Sources ðZoning Data

• Zoning, land use, and related laws and policies were 

collected from 154 BTG-COMP catchment areas

• Laws analyzed for required provisions

• Markers of walkability, bikeability, complete streets

• Zoning/permitted uses for “healthy” food outlets

• Laws coded by trained coders 
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Data Sources ðStreet Segment Data

• Street segment: Two, facing sides of a street block

• Segments proportionately divided into 3 sampling strata 

based on street type:

1. Streets within 2-mile buffer of catchment school

2. Residential streets

3. Arterial streets

• Random sample of street segments for each catchment

• Based on proportion of population aged 0-17 associated with 

nearest census block to the street segment and overall 

proportion of street segments in each strata

• Street segment data weighted to account for probability of 

selection
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Data Sources ðStreet Segment Audit Tool
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Data Sources ðFood Outlet Data

• Food Outlets (Supermarkets, F&V outlets, Farmers 

Markets)

• Obtained from Dun & Bradstreet and InfoUSA based on 

zip code and SIC/NAICS codes

• Telephone screening to verify businesses 

• On-site observation identified additional food outlets

• Farmers’ markets obtained from USDA

• Supermarkets were defined as stores that sold fresh 

meat, 4+ cash registers, and at least 2 of the following 

service counters: bakery, deli, and meat dept/butcher. 
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Index/Measure Development -Walkability
• Zoning Walkability Index (0-18)

• Σ strength of policy markers

• walkability+crosswalks+bike lanes+bike parking+trails+complete

streets/context sensitive design

• Strength scores: 0=none; 1=encouraged; 2=some districts/zones 

encouraged/some required; 3=all districts/zones required

• Street Segment Walkability Index (0-16)

• Comprised of 10 variables from the street observation form (a subset 

of the street segment analysis that Sandy will present next)

• Σ proportion of streets in a community with: 

• Sidewalks (SW), SW buffers, SW/street lighting, continuous SW in the 

segment, continuous SW between segments, SW shade, any 

crosswalks, any bike lanes, any bike parking, any off-road trail
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Index/Measure Development ðFood Analyses

•Zoning Indicator

• Healthy Food Outlet Indicator= Proportion of the 

catchment population exposed to any healthy 

zoning:

• Supermarket

• Farmers' market

• F&V stand

• F&V cart

•Healthy Food Outlet Density

• Σ(super+FV mkt+Farm Mkt)/area_sq mi 
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Analytic Methods

•Univariate, descriptive statistics on prevalence

•Multivariate analyses:

• Generalized Linear Models with gamma distribution 

and log link

• Food analysis: output as a rate ratio

• All models clustered on site, controlling for 

race/ethnicity, region, urbanicity , population density 

or sprawl, and median household income

• Analyses conducted with STATA v. 12 using svy

commands to account for survey design with 

sampling weights



Results
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Summary Statistics: Policy Predictors and 
Observational Outcomes

Measure Range Mean 95% CI

Policy predictor

Walkability index 0-16 5.16 4.49-5.84

Healthy food outlet 

zoning/permitted use

0-1 0.68 0.60-0.75

Observational Outcomes

Walkability Index 0-12.11 

(Max: 16)

2.69 2.17-3.21

Healthy Food Outlet 

Density (per sq. mil)

0-5.76 0.28 0.18-0.38
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Factors Influencing Healthy Food Outlet Density
Predictor rate ratio rate ratio rate ratio

Healthy food outlet permitted use 1.111** 1.158** 1.134**

Majority Black 5.593*** 7.189*** 6.841***

Majority Hispanic 5.736*** 7.433*** 0.487+

Majority Mixed Race/Ethnicity 1.630+ 1.381 1.966

Med. Household Income Low 0.763 0.566+ 0.851

Median Household Income Mid 0.693 0.678 0.818

Midwest 0.441* 0.472+ 0.410*

Northeast 0.921 1.240 0.846

South 0.469* 0.480* 0.418**

Urban 11.33*** 12.94***

Suburban 9.652*** 1.316 9.410***

Rural 0.186***

Maj Black * Urban 0.742

Maj. Hispanic * Urban 4.838**

Maj Black * Suburban 0.338***

Maj. Hispanic * Suburban 27.06***

Maj Mixed * Urban 0.707

Maj. Mixed * Suburban 0.615

Total Population (Catchment) 1.000 1.000* 1.000

Constant 0.0145*** 0.0594*** 0.0119***

*** p<0.001, ** p<0.01, * p<0.05, + p<0.10
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Factors Influencing Community Walkability

*** p<0.001, ** p<0.01, * p<0.05, + p<0.10

Predictors Coefficient Coefficient

Zoning walkability index 0.154*** 0.154***

Suburban 0.775** 0.771**

Rural -0.836** -0.834**

Majority Black 1.083** 1.078**

Majority Hispanic 0.429 0.415

Majority Mixed 0.663** 0.656**

Med. Household Inc. Low 0.202 0.205

Northeast -0.651+ -0.658+

Midwest -0.199 -0.204

South -1.070** -1.072**

Pop. Density 3.19e-05+

Sprawl 0.243+

Constant -0.319 -0.220



Conclusions, Next Steps, and 
Contacts
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Conclusions

• “If you zone for it, they will come”

• Zoning for walkabilityĄ more walkable

communities

• Zoning/permitted uses for healthy food access Ą

more healthy food outlets per sq. mile
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Next Steps

•Conducting analyses with multiple years of data

•Linking to adolescent physical activity 

• Linking to adolescent BMI

•Larger study currently examining relationship 

and impact of zoning for walkability, walkable

communities, and physical activity
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For more information: www.bridgingthegapresearch.org

Sign up for 

our email 

list!!!

Follow us on Twitter:

@BTGresearch

@Jfchriqui

jchriqui@uic.edu
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