
Discount 
Grocery

Chain 
Grocery

Local 
Grocery

Local Grocery

Neighborhood
Park Park District

Fitness Center

Bus Stop

≈1/4 mile

≈1/3 mile

≈3/4 mile

≈1/8 mile

Data Processing in Network AnalystFinding the Closest Community 
Facility 

Neighborhood
Park

Participants in the HEZ study
Chicago, IL

Physical Activity Supporting 
Spaces

Using Network 
Analyst and the 
Closest Facility 
Solver

Future Research: Fine Tuning the 
APASS-IndexCounting the number of available 

facilities within 1/4 and 1/2 mile

Neighborhood
Park

People with disabilities are often spatially isolated and spend 
many hours in their home, limiting their daily physical activity. 
Higher levels of physical activity have been associated with 
greater access to local parks, fitness centers, transportation 
and grocery stores. The purpose of this exploratory study was 
to examine this relationship for people with mobility limitations.

The A-PASS index was generated from environmental variables that were 
derived from GIS Data.  The variables consisted of two commonly used 
measures: a) actual street distances to facilities; and b) number of facilities 
that a person has access to based on specified distances.  Crimes per census 
tract was also included as a deterrent to access.   The physical activity 
variables were selected from a physical activity and disability scale as well as a 
World Health Organization Quality of Life assessment.  These served as key 
indicators of physical activity and inactivity.  Correlational analysis and 
independent t-tests were used to examine the relationship between variables.      

Physical Activity Variables

Built Environment Variables
Parks 
  Closest Park
  Count of parks within a 1/4 mile
Grocery store
  Closest Grocery
  Count of stores within a 1/2 mile
Fitness centers
   Closest Fitness Center
   Count of centers within 1/2 mile
Bus and train lines
   Closest bus stop
   Count of bus and train lines within 1/4 mile
Crimes
   Count of crimes per census tract

No statistically significant 
relationship was found between the 
total APASS score and physical 
activity as measured by the activity 
variables (r = .01, p > .05).  

This work was supported, in part, by 
NIH Grant #R01HD052891 

Participants were recruited as part of a research study titled 
‘Building Health Empowerment Zones for People with 
Disabilities’.  They were recruited through mailings, and 
in-person at local hospitals and independent living centers. 
The eligibility criteria were:

In order to calculate the closest 
park, the ‘feature vertices to 
point’ tool was used to make 
points along the parks that could 
be used as facilities for the 
Closest Facility function in 
Network Analyst.

Using bus/train stops was limited for 
counting transportation options 
because many stops from the same 
bus line were counted.  We counted 
the distinct number of bus/train lines 
by making a 40 ft buffer around the 
street center lines.  The Service Area 
tool in Network Analyst counted the 
number of bus/train lines via the 
buffer. 

Uses a cane, walker or wheelchair to walk a block or more
Age 18 and older
Ability to read and understand survey questions

The APASS Index
The following ranking system was used:  

Distance to local facility was ranked from 1-4
 lower distance = lower score.  
Number of facilities within 1/4 mile or 1/2 mile was ranked from 0-2 
 higher number of facilities = lower score.  
Number of crimes per census tract was ranked from 1-4 
 lower number of crimes = lower score. 

Data Sources

Chicago Police Dept.

NCPAD and public sources

City of Chicago GIS 

Private Source

Chicago Transit Authority

Crime stats:

Fitness facilities:

Parks:

Grocery stores:

Transportation:

Waking hours per day spent indoors
Leisure time physical activity
Opportunity for leisure activities

Hypothesis
Participants who have lower access to physical activity 
supporting spaces (A-PASS) will be less physically active

Recruitment 

Persons living closer to a park reported less amount of waking 
hours per day spent inside the home(r = .140, p =.052).  

Persons living closer to a park reported a greater rate of perceived 
opportunity for leisure activity than persons living farther away 
(t(190) = -2.46, p < .05).

% who engage 
in leisure time 
physical activity

41%

55%

13%

26%

3.19 2.78

1/4 Mile

GPS log 
points

Only a few variables were used as a 
proxy for physical activity.

We do not have data on the actual 
community locations that people use.
 
People who use power chairs may not 
be getting physical activity when going 
to the park. 

We do not have data on the quality 
and accessibility of facilities.

Subsequent analyses suggested that 
certain built environment variables 
composing the APASS score did have 
significant relationships to the physical 
activity variables.

% who spent 
<10 hours a day 
in the home

Mean of the score 
from 1-5 with 5 as a 
lot of opportunity for 
leisure activities

Individual Variable Analysis

Hours sleeping including naps
Hours per day sitting or lying down 
(excluding sleeping)

Persons living closer to a park reported higher rates of leisure time 
physical activity than those whose homes were further away             
(r = -.155, p < .05).  

Mean SD
Age (yr) 56.7 12.7
BMI (kg/m ) 36.2 12.52

Total Sample (N=195)
Table 1 - Demographics
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BMI n= 195

n %
Gender 
  Male 58 29.7
  Female 137 70.9
Race
  AA 155 79.5
  White 27 13.8
  Hispanic 8 4.1
  Other 5 2.6
Education
  High school or less 104 53.6
  Some college 70 36.1
  College graduate 21 10.3
Income
  <$10,000 102 54.8
  $10,000-15,000 40 21.5
  >$15,000 53 23.7
Assistive device use
  Wheelchair 97 50.3
  Walker 86 44.6
  Cane 103 53.4
  Multiple Devices 85 42.5
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Participants

Methods

Future research should build off the A-PASS 
index to provide a more robust measurement 
of how the neighborhood environment can 
influence rate of physical activity in people 
with mobility limitations.     

Additional indices may need to be added to 
the A-PASS index to capture the intricacies of 
community access for people with disabilities 
(i.e. social support, personal assistance, and 
diverse modes of travel).  This research can 
inform how different community features are 
weighted within a composite score of how 

Future Research

Introduction

Findings

Demographics

Limitations
well the built environment facilitates 
physical activity.  

GPS data can also be used to show travel 
patterns, which will help to answer 
questions such as:  Do people with 
disabilities actually go to the store that is 
closest to where they live?  Exploring such 
questions will help build on preliminary 
results of a recent intervention, which 
showed that many people go to 
affordable, large supermarkets that are 
not closest to their home.

How do these 
environmental 

factors influence 
the rate of leisure 

time physical activity?
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