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“GIS can bolster a community organization's efforts 

enhancing decision-making, resource allocation, 

& strategic planning functions.”
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In an age when knowledge is power, 

GIS can offer distinctive tools that enable an organization 

visually understand information.
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GIS can move people to action 

create motivation for grass-root efforts 



Data presented visually is 

easier to understand

“Picture is worth a thousand words” 



Database Table
not easy to interpret 

nor persuasive
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Spatial Query
Which K-12 Schools are within ½ mile of a public park?



John Snow  1849Snow 



Obesity rates in Washoe County

New tools available to understand 

obesity - complex issue



What is GIS 

Power of GIS

Geographic Information Systems 

GIS



Analyze 

Disparate Data 

Sets Based 

on Location

GIS Provides the Ability 

cholera



Answers! 

Maps

Charts

Reports

What is GIS?
A system for capturing, storing, editing, integrating, 

managing, displaying, querying, analyzing & 

distributing geographic data.

Health Data

Road Networks

Facilities/Buildings

Administrative Units 

Data layers linked 

by Geography

Understand & visualize spatial relationships

http://www.esri.com/software/arcgis/graphics/monroe_layoutgreen.gif
http://www.esri.com/news/arcnews/summer03articles/summer03gifs/p6p1-lg.jpg


What is GIS

help answer questions 

1. Framing question

2. Select data

3. Choose analysis method

4. Process data

5. Look at results



Staffing

GIS is Composed of . . . . .

Software

Hardware

GIS

Applications – manage, analyze

Training

Data

Capture

Mapping & 

Visualization

Interpreting
(tends, relationships, 

patterns) 
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GIS Data
Abstraction of 

the real world
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Aerial Photos & Satellite Imagery 
Stored in Raster Format



Vector Data
Each feature is 

represented as a list of 

ordered x,y coordinates



Power of GIS

attribute tables – X, Y pairs

Geographic Information Systems 



GIS Links Spatial Data with 
Geographic Information About a 
Particular Feature on a Map

The information is stored as 
„attributes‟ of the graphically 
represented feature.

Example:  A line that denotes a road tells you nothing but its location.  

An attribute table stores all relevant information about this feature, which can 

be queried and displayed in a format based on the user‟s needs

Roads Map

1

4

32

5

6

Feature No. X,Y Pairs

1 3,5  5,5

2 5,5  8,5

3 8,5  9,5

4 6,9  5,4  5,7  5,6  5,5

5 5,5  4,4  4,1

6 0,5  3.2

Feature No.Road-Type Surface Width Lanes Name

1 2 Asphalt 48 4 N. Main St.

2 2 Asphalt 48 4 N. Main St.

3 2 Asphalt 48 4 N. Main St.

4 1 Concrete 60 4 Hwy. 42

5 1 Concrete 60 4 Hwy. 42

Feature List

Attribute Table



Staffing

GIS is Composed of . . . . .

Software

Hardware

GIS

Applications – manage, analyze

Training

Data

Capture

Mapping & 

Visualization

Interpreting
(tends, relationships, 

patterns) 



Limitation:

Where to find information

How to integrate various data?

Various sources

Various types of data

Various geographic units

county

zip code

point location

census tract

place

Define community

Cross-validation

incomplete

outdated

Don‟t automatically trust the source



Getting Data into a GIS

 Converting or reformatting existing data

 Using a GPS to collect field data

 Address Matching or geocoding address data

 Obtain already geocoded databases

join attribute information



Five Data Layers

“Alike” Features

Capitals

States

LakesRoads

Rivers



Turning data into Information

“Spatial Analysis”   - not just a map



Asking a Question - Interaction



Maps and Database are

“Interactive”



Multiple Databases can be

Linked and Related



healthyGIS

Bimonthly newsletter  by ESRI

Healthy GIS keeps you informed about software 

news, events, and user stories affecting the 

health and human services GIS community.





GIS to Direct Resource 

Allocation & Interventions for 

Childhood Obesity



Why Not Walk to School Today?
Lee and Cunningham, University of Kentucky

Sidewalks both sides Lack sidewalks nonconsecutive 

street pattern



Why Not Walk to School Today?

Each street rated for walkability 

and bikeability;

•straight-line,

•walking distance,

•topographic slope

•children density

land slope



Why Not Walk to School Today?

By Brian D. Lee and Jared A. Cunningham, University of Kentucky

GIS Spatial Analyst:

main trouble areas were 

found along two collector 

road corridors where many 

school-aged children lived.

walkability scoring was 

improved by 48 percent



GIS to Direct Resource 

Allocation & Interventions for 

Childhood Obesity

County of San Diego, Health and Human Services Agency, Public  Health Services



http://www.cdc.gov/gis/

Geographic Information Systems (GIS) at CDC 

View By Topic

What is GIS

CDC Web Applications

Map Gallery

Training

Data

Other Resources

GIS Home

http://www.cdc.gov/gis/
http://www.cdc.gov/gis/whatis.htm
http://www.cdc.gov/gis/applications.htm
http://www.cdc.gov/gis/gallery.htm
http://www.cdc.gov/gis/training.htm
http://www.cdc.gov/gis/data.htm
http://www.cdc.gov/gis/resources.htm
http://www.cdc.gov/gis/index.htm


http://www.cnngis.org

http://www.cnngis.org/


http://www.nbmg.unr.edu/



The Rudd Center has launched a series of studies to 

examine the built environment and food landscape 

around schools. 

Our research includes an analysis of:

 food outlet density, type, and proximity to schools

 how various food outlets affect the eating patterns of 

school children

 evaluations of zoning regulations that affect the food 

environment around schools.

Yale University Rudd Center for 

Food Policy and Obesity

http://www.yaleruddcenter.org/


Principle investigator: Karen Spears

Co-Investigator:   Wei Yang

Support staff:  Wai Lee

Fan Zhang

Heidi Himler

Funding: HATCH and TFPH



Project Review

adults in Nevada

The purpose of this study is to:

1) evaluate the relationship of the infrastructure of 

communities (such as: the roads, sidewalks, food 

sources, recreational facilities) to BMI & health 

behaviors 

2) provide a scientific-based assessment of the   

obesogenic built environment in Nevada. 



Obesogenic Environment

It refers to an environment that promotes gaining weight 

and one that is not conducive to losing weight. 



Project Review

1st study to simultaneously examine the 

physical activity and food environment-obesity 

relationship across a large and diverse 

statewide population.

Assessment includes community 

socioeconomic and demographic 

characteristics such as racial distribution, 

poverty rates, and urban vs. rural distinctions.



Study Population

Respondents to the 2006, 2007 & 2008 

Nevada Behavioral Risk Factor Surveillance 

System. 

This is an annual telephone survey that 

inquires about selected risk behaviors within 

a sample of adult Nevada residents.



Community-based Attributes

Food retail outlets -number and kind

Recreation facilities -number and kind

Safety

Land use mix

Places of destinations: post offices, libraries

Transportation accessibility: trains, bus stops

Connectivity of streets

Traffic volume

Built Environment associated with obesity



Method

Geographic Information Systems 

technology used to gather, store and 

analyze the individual and community 

information.



Status Report

• Geocoded 6,311 respondents during 

January 2006 - December 2007 

• Geocoding 2008  respondents



EXAMPLE  

OF GIS MAP

Represents a 1mile 

radius buffer in which a 

subject is actually located 

to maintain confidentiality



EXAMPLE  

OF GIS MAP

Indicating food outlet type

Fast food

Grocery store



Represents a1mile radius 

buffer in which a subject 

is actually located to 

maintain confidentiality

Relationship income and 

type of  grocery store 

access by respondents

 Convenience store

 supermarket

 grocery store

O liquor

 specialty

 19,754 - 40,000

 40,001 – 60,000

 60,001 – 70,000

 70,001 – 100,115











Food Environment

 Health Behavior = intake fruits and 

vegetables

– Availability (density and distance)

 Health Outcome = Obesity

– Density and distance 



Physical Activity Level Outcome
Adult Nevadans, BRFSS 2006 &2007



Status Report

but not for: 

• residential distance to a park or recreation facility commute time 

• air quality

• population density 

Findings:

individual factors & few built environment factors 

related to physical activity

Physical activity level was significantly associated to:

• obesity

• low life satisfaction

• self-reported poor health status

• diabetes 

• community safety (property and violent crime rates)

individual



Status Report

categories

Adjusted 

Odds 

Ratio

95% CI P-value

Overall 

health
Good vs. poor 2.31 1.79 2.98 <0.001

Life 

satisfaction

Satisfied vs. not 

satisfied
2.30 1.60 3.26 <0.001

Diabetic No diabetes vs. 

have Diabetes
1.47 1.08 1.99 0.01

Body mass 

index

Neither overwt

nor obese vs. 

obese

1.90 1.47 2.46 <0.001

overwt vs. obese 1.60 1.25 20.4 <0.01

Neither overwt

nor obese vs. 

overwt

1.19 0.93 1.52 0.16



Status Report

categories

Adjusted 

Odds 

Ratio

95% CI P-value

Violent 

crime rate

Low vs. High
1.34 1.07 1.67 0.01

Middle vs. High 1.44 1.17 1.75 <0.001

Low vs. Middle 0.93 0.75 1.16 0.52

Property 

crime rate

Low vs. High
1.40 1.06 1.85 0.02

Middle vs. High 1.24 1.01 1.52 0.04

Low vs. Middle 1.13 0.87 1.48 0.37



Status Report

categories

Adjusted 

Odds 

Ratio

95% CI P-value

Distance 0.5 Buffer Zone 1.16 .075 1.80 0.51

1 mile Buffer 

Zone
1.05 0.75 1.48 0.77

3 mile Buffer 

Zone
1.20 0.83 1.72 0.34

Relationship between distance to recreation facilities and physical activity



Perception

Perception greater determinant than actual built environment

Added Questions to 2008 BRFSS



Additional Questions 2008 BRFSS

3. Overall, how would you rate your access to fruits and 

vegetables from stores and restaurants in your 

community? 

For the purpose of this survey, we are defining 

community as within 10 miles of your home? 

very good, somewhat good, good, somewhat poor, very poor

If somewhat poor or very poor,

"You have rated the accessibility as poor, could you tell us why?" 

1) Too far from home, 

2) No transportation, 

3) Stories don't carry the fruits and vegetable I like, 

4) Too costly, 

5) Others 

6) Don't know 

7) Refuse to answer. 



Additional Questions 2008 BRFSS

4. I will be listing places where people go for physical activity, I would 
like to know if you have access any of them in our neighborhood. 
For the purpose of the survey your neighborhood.   Do you have 
access to:

1.  a park 

2.  open space

3. walking or biking trail, 

4.  basketball or tennis court, 

5.  swimming  pool 

6.  public or private recreational center, gym, or fitness facility  

5. Overall, how would you rate your neighborhood as a place to walk?

Very pleasant

Somewhat pleasant

Not very/not at all pleasant



The User Has the Responsibility of 
Doing the Research to Identify the 
Most Accurate and Relevant Spatial 
Data Set

 Don’t settle for only one source; contact other 

GIS professionals and obtain the data that fit 

your needs and meet the resolution demands of 

your project.

 Document the source and other relevant 

information regarding the data set if others have 

failed to.  Don‟t rely on memory. 



Status Report

In June, initiate validation of 1% of dataset by 

field research assistants.



PDA GIS VALIDATION SYSTEM



Validation
In June, initiated validation of 1% of dataset by field 

research assistants.

Conducted sample in 31 areas 

Created template in FAST Field Adapted Survey Toolkit

Food Outlet Type

Supermarket

Grocery Store

Discount Outlet

Fast food/pizza, hamburger, taco

Sit-down/take out: Chinese, Thai

Sit-down restaurant

Convenience store

Gasoline with mini mart

Coffee shop

Bakery/donut shop



Validation

Food Outlet Location

Longitude: Latitude:

Map Label:

Average Status # of Coordinates to Average:

Shape Type # of Points Captured



Validation

In June, initiated validation of 1% of dataset by 

field research assistants.

Conducted sample in 31 areas – 5 mile radius

Same data:

Fitness Centers

Parks

Safety and Aesthetics



The User Has the Responsibility of 
Doing the Research to Identify the 
Most Accurate and Relevant Spatial 
Data Set

 Don’t settle for only one source; contact other 

GIS professionals and obtain the data that fit 

your needs and meet the resolution demands of 

your project.

 Document the source and other relevant 

information regarding the data set if others have 

failed to.  Don‟t rely on memory. 



Findings from this research will:

Serve as a guide for state and local 
government policymakers in shaping healthful 
communities.

Serve as a catalyst for communities to 
mobilize grass-root efforts towards building a 
healthier environment.

The statistical modeling of a community‟s 
obeseogenic risk may also be of benefit to 
other communities or states. 



The Power of GIS

 Just beginning to be realized

 New in the public health arena

 Software & Data within your reach

 „Internet Map Servers‟ an interesting 

direction for data sharing

 See http://maps.epa.gov for demonstration



Questions?
Karen Spears, PhD, RD

kspears@cabnr.unr.edu


