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1.0  INTRODUCTION  
 
Obesity is recognized as a national problem.  Poor diet and insufficient exercise are 
the accepted causes.  Factors such as our culture and our built environments are 
increasingly being explored as potential contributing factors to obesity; specifically, 
the relationship of residential setting and urban sprawl to obesity are being 
investigated.  
 
It is the purpose of this study to examine the association between obesity and urban 
sprawl.  This builds on our earlier work that shows that factors other than highways 
(expressways) are the primary causes for urban sprawl.  The genesis of this 
research is the suggestion that building highways causes sprawl and in turn sprawl 
contributes to obesity.  We examine variables such as population density (sprawl), 
density of roads, distance from downtown Chicago, modes used in the journey to 
work, household income and a variety of person and household characteristics to 
assess whether they are related to obesity. 
  
Using body-mass index data for approximately seven million residents of 
northeastern Illinois, aggregated to over 300 ZIP codes areas, we find that college 
education, household income, distance from downtown Chicago and ethnic and 
racial characteristics in the ZIP code are the variables related to obesity.  Variables 
such as use of pubic transit in the work trip and road and intersection density are 
statistically not associated with obesity.       
 
 
2.0  LITERATURE  
 
Obesity has become a much-publicized topic of discourse, in part because of the 
growing literature on the subject.  It is not only a matter of concern in the U.S., but it 
is also well recognized in other nations.  
 
Domestically the Transportation Research Board and Institute of Medicine jointly 
conducted the most comprehensive work on obesity and the built environment 
(2005).  It summarizes a large collection of studies and finds that (p. 7) “The 
available empirical evidence shows an association between the built environment 
and physical activity.  However, few studies capable of demonstrating a casual 
relationship have been conducted, and evidence supporting such a relationship is 
currently sparse.  In addition, the characteristics of the built environment most 
closely associated with physical activity remain to be determined.”  Numerous other 
studies have tracked how BMI are associated with factors such as smoking and 
access to restaurants, e.g., Rashad et al., 2005.   
 
It is useful, however, to examine a few of the more prominent efforts.  A more 
complete overview of the literature is available in the work cited above.    
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One of the more comprehensive exanimations of the topic is by McCann and Ewing 
(2003).   They examined obesity by county using the Center for Disease Control 
data and concluded that sprawling counties have a higher level of obesity.     
 
It is a thorough examination of the subject, but by using county-level data as the 
measure of sprawl, the units of observation encompass large areas with large 
variations in density and development.  The centerpiece of the built environment is 
an index of sprawl.  While it is well conceived it only provides an average for the 
county.  
 
Six variables are used to derive the index of sprawl, four density measures and two 
block-size measures for 448 large counties.  The sprawl index varies from 352 in 
Manhattan and 264 in Brooklyn to less than 70 in the most sprawling counties.  The 
index for Cook County (Chicago) is 150 with Monroe and Clinton counties (east 
suburban St. Louis) registering approximately 86, the lowest among the eleven 
Illinois counties included in the study.  Cook County includes some of the highest 
population densities in the nation but also farms and undeveloped land on its fringe. 
Thus, the index of 150 is an average for the mix of land use intensities found in the 
county. 
 
In the Chicago area the index varies from 150 in Cook County to 99 in Will County, 
and 98 in McHenry County.  DuPage, at 115, has a higher index than Lake County 
with 109.  Lake County IN is 110, Porter is 95 and in Wisconsin’s Kenosha County 
the index is 106.  
 
Nationally the lowest degrees of sprawl are found in New York and California.  All of 
the five counties in New York City have 'less sprawl' than Cook County.  In California 
San Francisco County has less sprawl than Cook County and the second least 
sprawling county in Illinois (DuPage) would not rank in the top ten in California.  
Counties such as Santa Clara (San Jose), Santa Barbara, San Mateo (suburban 
San Francisco), Contra Costa (suburban Oakland) and Orange (suburban Los 
Angeles) have less sprawl than DuPage County.  DuPage County is approaching an 
average of 3000 persons per square mile and so is reasonably densely populated. 
Lake County’s density is half that level and the other Illinois counties in the 
metropolitan area are well under 1000 persons per square mile.    
   
In effect, the New York City area and most of the heavily populated counties in 
California have sprawl indexes that would suggest that they have much less of an 
obesity problem than the Chicago area. 
 
Perhaps an unexpected aspect of the county-level analysis is that most of the 
counties that are at the high and low ends of the sprawl index are located in the 
eastern half of the country.  This is true since only the largest counties are included 
in the study.  There are small counties (in population) in the western half of the 
country with high sprawl indexes.     
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There are approximately 50 counties with a sprawl index less than 80 and the 
farthest west of these counties is McClain County in the Oklahoma City area with an 
index of 79.97.  The other westernmost counties are Ray (Kansas City) and Warren 
(Des Moines).  All three of these counties are east of the geographic center of the 
country.  
 
Eastern counties also dominate the other end of the sprawl index.  Outside 
California there are 18 counties with sprawl indexes over 130.  The westernmost of 
these are New Orleans Parish, Cook County and Milwaukee County. 
 
Since the high and low values are dominated by counties in the eastern half of the 
country, the findings in the McCann and Reid study apply largely to the eastern half 
of the country.  Equally important is that it highlights the difficulties with a county-
level analysis.  The eastern part of the country tends to have small states but 
because of large populations a large number of counties.  The west, by contrast, has 
large states and few counties per state.      
 
At the state level, however, McCann and Ewing report data complied by Mokdad, et 
al. (2001).  Examining the proportion of the adult population that is obese seemingly 
contradict their county-level findings.  Colorado has the lowest level of obesity, less 
than 15% (Ewing et al., Figure 3, page 5).   There are also six other low-density 
Rocky Mountain States that have obesity levels less than 19% (Montana to Arizona).  
States with high urban populations such as California, Illinois, New York, Ohio and 
Pennsylvania have levels over 20%.  There are also counter examples.  
Massachusetts, New Jersey, Florida and Maryland have levels below 20%.  It 
appears that the state-level assessment is either contradictory to the main 
conclusions of the McCann and Ewing study or they are inconclusive.      
 
The study is a little more definitive in its conclusions regarding county-level data. 
One of the key findings is that inhabitants walk less in sprawling counties.  In this 
context walking is likely to include trips to the grocery store and other out-of-home 
destinations but not walking at home and within shopping centers.  Although walking 
is known to be an important form of exercise and the study supports its benefits, the 
study did not find a statistically significant relationship between overall exercise and 
the degree of sprawl.  They write (page 17): “the degree of sprawl does not influence 
whether people get any exercise in their leisure hours.”    This suggests that the 
basic argument that (1) sprawl detracts from exercise and that (2) the lack of 
exercise leads to obesity has not been supported. Yet they conclude (page 1) that it 
is the  “first national study to show a clear association between the type of place 
people live and their activity levels, weight, and health.”  Apparently there is a 
difference between exercise and activity level, but this distinction is not clarified in 
the study.                     
 
The study used an average male with a height of 5 feet 6 inches and reported the 
expected weight of a person with this height based on the sprawl index of the 
county.  In the Chicago area the expected weights ranged from a high of 166.8 in 
Porter county Indiana and 166.7 in Will County to a low of 165.5 in Cook County.  
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The difference in the overall range from Cook to Porter Counties is less than a 
pound and a half.  Since we know that there are substantial differences in the 
intensity of land use within counties these differences are hard to interpret.  
Moreover it would have been useful if actual as well as expected weights were 
reported.  In that case the differences could have been evaluated more directly.   
 
Further the study states that: “It suggests that people living in sprawling areas may 
be missing out on significant health benefits that are available simply by walking, 
biking, climbing stairs, and getting other types of physical activity as part of everyday 
life (page 18).”  This may be true.  But bicycle ownership in the Chicago metropolitan 
area increases with distance from downtown Chicago and is highly correlated with 
car ownership; the number of cars and bicycles in a household are significantly 
correlated  (Soot et al., 1999).  Since we do not have comprehensive data on the 
bicycle use we cannot infer that ownership translates directly to use.      
 
Frank et al.  (2003) provide more convincing evidence suggesting that for males 
there is a negative relationship between the density of their neighborhood and the 
propensity to be overweight.  The built environment is found to be the leading factor 
associated with obesity.  Other factors such as driving time (positive association) 
and walking (negative association) were also found to be important. The Frank et al. 
(2004) study basically concludes that the built environment has a higher degree of 
association with obesity than income, education and age.  Similar findings have 
been reported in several publications by Frank and his associates, but the data are 
not quite as transparent as those used by McCann and Ewing, largely because it is a 
much more intensive and thorough study.  We therefore consider the assessment of 
Ross et al. (2005).  Using the same data they do not derive the same conclusions.   
 
One of their most fundamental findings is that inclusion in the lowest income group, 
income less than $10,000 annually, is more important than the built environment.  
This contradicts Frank but it is consistent with the findings reported below for the 
Chicago area.   
 
The differences between the Frank and Ross study findings are partly attributed to 
model specifications, i.e., how the data are input into the model.  For example, rather 
than using age as a continuous variable, Ross et al used a non-linear relationship.  
They divided age into six separate categories.  Age is found to be positively 
associated with BMI for each age category up to age 70.  This is also consistent with 
the raw data used in the Chicago area (see Figure 1).      
 
It is evident that the literature is growing but there does not seem to be consensus in 
the nature of the relationship between the built environment and obesity. Findings to 
date point to the fact that variables other than sprawl and the built environment are 
important and it is difficult to identify which are the most important factors.  Cleary 
diet and exercise are important factors but perhaps their measurement is not as 
precise as the measurements for variables that are used to assess the built 
environment.  Most sprawl measures are relatively accurate and readily available or 
not difficult to access.        
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3.0  DATA AND STUDY AREA AND DATA 
 
3.1 Study Area 
 
The principal study area includes the ten counties in Illinois in the current Chicago 
metropolitan area.  It includes DeKalb, Kendall, Grundy and Kankakee counties in 
addition to the traditional six-county Chicago metropolitan area.  As such the area 
includes working farms and that has densities and environments which vary 
considerably. The outer fringe of the area is very different than Chicago and the 
inner ring of suburbs.   
 
The territory is measures approximately 100 miles from north to south and 80 miles 
from east to west and includes a population of well over eight million residents.  The 
area is divided into approximately 327 ZIP-code areas.  Some ZIP codes were 
deleted from the study, primarily because they are completely commercial or 
contained very few residents.  
 
 
3.2 Data 
 
The primary data in this study come from two sources, the Illinois Secretary of State 
and the U.S. Bureau of the Census.  The Secretary of State office has provided 
information on both driver’s licensees and State ID cards for May 2003.  Each record 
includes the address with the ZIP code, as well as the height and weight of each 
individual that we used to compute the Body Mass Index.  The Census provides 
general housing and urban characteristics for the ZIP-code areas.    
 
A well-known concern is the self-reported and the static nature of this statistic.  It is 
infrequently updated and a person’s weight may substantially exceed the stated 
weight.  For this study it would only be a problem if the difference between the 
recorded weight and the actual weight were geographically biased.  That is, if some 
parts of the Chicago area have large discrepancies and others have very small 
discrepancies then a bias is introduced.  There is no effective means in the scope of 
this study to test the pattern of discrepancies.   
 
It is not the goal of this research to ascertain how many persons are overweight nor 
the degree to which they exceed the normal range. We are strictly interested in 
geographic patterns and the association with census-reported data.   
 
 
3.2.1 Computation of Body Mass Indexes (BMIs) 
 
We start by converting individual height and weight data into metric units.  The BMI 
formula uses metric units and is height/weight2.  The individual BMIs are then 
aggregated by ZIP code areas and averaged.  This statistic, analyzed below, is the 
average BMI for ZIP code-areas.     
` 
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3.2.2 Definition of Obesity, Body Mass Index (BMI) 
 
While there remain questions about how BMI is related to longevity, there has for 
years been a standard definition.  For adults it is independent of a person’s age or 
gender.  Table 1 summarizes the general description of the meaning of the BMI in 
common terms.    

Table 1 
BMI Expressed in Common Terms 

 
BMI   Description 

< 18.5   Underweight 
18.5 – 24.9   Normal 
25.0 – 29.9   Overweight 

30.0 +   Obese 
     Source: Center for Disease Control website? 
  
For a person who is six feet tall (1.83 meters) a change of ten pounds translates to a 
change in the BMI of approximately 1.35 points.  Since the height is squared in the 
BMI computation, its effect on the BMI is particularly pronounced.  Since the 
numerator in the calculation is the weight of a person, there is a linear relationship 
between weight and BMI.  Therefore for individuals who are six feet tall, the range of 
weights in the ‘overweight’ category (BMI 25.0 – 29.9) range from 184 to 221 
pounds.     
 
Recently, questions have been raised regarding the appropriate range for normal 
and the consequences of being in the overweight category.  The JAMA suggests 
that individuals in the overweight category do not have a higher mortality rate than 
those in the normal range (Harvard Health Letter, 2005).  This implies that the 
normal range might be too narrowly defined.  The counter argument is that the 
JAMA conclusion did not fully consider two points.  First, overweight individuals 
smoke at a lower rate than those in the normal range.  Second, some illnesses 
contribute to weight loss.  Again we are more focused on geographic patterns than 
precise interpretation of the BMI statistic.  We will leave the interpretation of the BMI 
level to others. 
 
4.0  ANALYSIS 
 
4.1 BMI by Age and Gender  
 
One of the ways to assess the quality of our data is to compare it to national profiles 
by age and gender.  Using the individual records, rather than ZIP-code averages, we 
find that like national data BMI rises to a given age level and then declines (Figure 
1).  The peak age in the Illinois data is slightly higher than national data or for the 
Atlanta data cited above.      
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Furthermore, there are greater differences in our BMI data by gender than found in 
national data.   Males have higher BMIs at all age levels and the difference is 
greatest under fifty years of age.   
 

Figure 1. Chicago-area BMI by Gender and Age
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In general the profiles are similar.  Like national data, the data here show an 
increase up to an age group and then a decrease thereafter.      
 
4.2 Geographic Patterns 
   
4.2.1 BMI 
 
Dividing BMI values into four equal quartiles yields the map on Figure 2.  This map 
shows the lowest BMIs to be found mainly in the northern, northwestern and western 
inner ring of suburbs but also near downtown Chicago and the area immediately to 
the north. Most of these suburban ZIP-code areas are established neighborhoods 
that were developed decades ago.  Near the Chicago downtown, there are 
approximately ten Zip-code areas that fall into the lowest BMI quartile.  This area 
extends further north than south and tends to follow areas of affluence.  Proceeding 
northward this area of low BMI values begins again in the first suburb, Evanston, 
and includes many of the suburbs to the north until Waukegan and to the west 
reaching Barrington Hills.   
 
Heading west from the downtown, the first suburbs of Oak Park and River Forest 
constitute a mini-island before a large continuous area of low BMIs continues 
through much of DuPage County.  This large area with the low BMIs includes 
communities along the I-88 high-tech corridor, e.g., Oak Brook and Naperville.  It 
also includes traditional neighborhoods such as Hinsdale and Elmhurst at the Cook-
DuPage boundary.  There is yet another pocket just to the west along the Fox River 
in Kane County and includes communities such as Batavia, Geneva and St. Charles.               
Conversely, the highest BMI values are found in the city of Chicago on the west and 
south sides as well the most distant suburbs.  In Chicago the large contiguous area 
on the south side includes many of the city’s low-income neighborhoods.  There is 
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also a pocket of approximately half dozen blue-collar suburbs to the west including 
Melrose Park, Maywood, Stone Park, Bellwood, Berkeley and Northlake 
Many of the most distant ZIP codes are largely rural areas with exceedingly low 
densities.  This includes much of Kankakee County and the southern part of Grundy 
County. 

 
Figure 2 BMI Levels by Zip Code 
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4.2.2 College Education 
 
A description of the high and low values of the proportion of the population with at 
least a bachelor’s degree (Figure 3) is very similar to the BMI pattern.  While there    

 
Figure 3 Percent of the Population with at Least a Bachelor’s Degree  
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are some differences the similarities are visually obvious and consequently ‘College’ 
is an important variable in the regression analysis below. 
 
4.3 Rank of ZIP-code Areas 
 
Among the 327 ZIP code areas the lowest BMI indexes are found in the northern 
suburbs along Lake Michigan (Table 2, also evident in Figure 2).  The first five on 
this list are all Lake Michigan suburbs while Deerfield, ranked tenth, is the first ZIP 
not on Lake Michigan.  This also describes the next five places, Oak Brook to 
Barrington.          
 

Table 2  
List of High and Low BMIs 

(Zip codes with at least 500 inhabitants, BMIs in ascending order) 
 

 Lowest BMIs Highest BMIs 
 
Rank ZIP 

Pop 
2001 Name BMI ZIP 

Pop 
2001 Name BMI 

1 60043 2,614 Kenilworth 22.88 60104 20,599 Bellwood 26.41
2 60022 8,483 Glencoe 22.90 60617 96,337 Chicago 26.49
3 60093 19,747 Winnetka Northfield 23.07 60653 34,284 Chicago 26.51
4 60091 27,795 Wilmette 23.29 60619 74,632 Chicago 26.54
5 60045 21,938 Lake Forest 23.36 60426 47,249 Harvey 26.55
6 60614 64,745 Chicago 23.39 60623 117,237 Chicago 26.56
7 60035 31,147 Highland Park 23.53 60620 85,239 Chicago 26.63
8 60657 68,916 Chicago 23.53 60827 33,465 Riverdale 26.69
9 60611 26,187 Chicago 23.58 60651 77,872 Chicago 26.72
10 60015 26,508 Deerfield 23.59 60628 86,628 Chicago 26.74
11 60523 9,985 Oak Brook 23.60 60472 6,591 Robbins 26.81
12 60062 40,709 Northbrook 23.62 60644 59,275 Chicago 26.85
13 60558 12,464 Western Springs 23.64 60636 50,500 Chicago 26.90
14 60521 37,178 Hinsdale 23.65 60621 46,960 Chicago 26.92
15 60010 41,613 Barrington 23.71 60624 45,309 Chicago 27.00
Source: BMI computed by the authors, data from the Secretary of State’s office  
 
At the other end of the spectrum are four Chicago ZIP codes on the south side of the 
city.  The three suburban areas are in close-by southern suburbs.   
4.3 Regression Analysis 
 
In an effort to better understand the geographic variations in ZIP-code BMI levels, 
we conducted a regression analysis.  We included a series of urban characteristic 
(built environment variables), work-trip modes, socioeconomic characteristics and 
personal characteristics (Table 3).  Four variables are used to describe the built 
environment.  These include population density (Density), the number of street 
intersections per square mile in the Zip Code (Ldens), the number of miles of streets 
and roads (center-line miles) in the ZIP code (Rdens) and the distance from 
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downtown Chicago in miles (Distance).  The population density is included to 
capture the density of development in the area while the other two density variables 
are intended to capture the walkability of the area.  In the model it is anticipated that 
distance from downtown Chicago is not a linear function and it is therefore divided 
into four categories, 0-10 miles, 10-20 miles, 20-50 miles and over 50 miles.  Each 
of the first three categories is a dummy variable in the model (a ZIP code registers a 
one if it is in that distance category, otherwise it is a zero).  This parameterization 
results in the distance group ‘over 50 miles’ becoming the reference category.            
 
The mode in the journey to work is included to further indirectly assess the built 
environment and the likelihood of physical activity in the commute.  These three 
modes make up most of the commuters. 
 
Lastly, both socioeconomic and personal information are included to account for the 
personal characteristics describing the ZIP code areas.  Note again that while we 
have individual data on BMI, the regression is conducted on data aggregated to ZIP-
code areas.  The analysis, therefore, leads to observations about the characteristics 
of ZIP-areas and not of individuals.    
 

Table 3  
List of Variables in the Study 

 
Variable  Abbreviation* 

Urban Characteristics  
Population density (pop/mi2) Density 
Density of street intersections (int/mi2) Idens 
Density of street and road miles (miles/mi2) Rdens 
Distance from downtown Chicago (miles) Distance 

Mode in work trip   
Percent walk to work Walk 
Percent driving or car passenger to work Drive 
Percent using public transportation to work  Transit 

Socioeconomic characteristics  
Percent with bachelors degree College 
Median household income (1999 income, 1000s$) Income 
Median house value (1999 values, $) Value 
Percent home owners  Owner 

Personal characteristics  
Percent under age 18 Under18 
Percent Black Black 
Percent Hispanic Hisp 

* Abbreviation for variables in the regression model 
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Table 4 
Quantile Values of Data Used in Regression Analysis 

 
Variable 10% 50% (median) 90% 
BMI 23.98 24.95 26.05 
Density 86.3 2721 12,573 
Rdens 17.2 39.2 71.1 
Distance* 5.9 19.9 43.2 
Walk   0.0101   0.0189   0.0500 
Drive 0.647 0.886 0.935 
Transit 0.0063 0.534 0.229 
College 0.0858 0.214 0.492 
Income 37.350 55.965 81.324 
Value $34,000 $143,100 $296,200 
Owner 0.427 0.770 0.915 
Under18  0.219 0.284 0.342 
Black 0.0013 0.0224 0.421 
Hisp 0.0173 0.0522 0.295 

*Distance was divided into four categories,  
1-10, 10-20, 20-50 and 50+ miles  

 
 
The regression analysis yielded an eleven-variable model with an R-square of 0.92.  
Most of the variables are significant at the 0.0001 level except ‘Walk’ that is 
significant at 0.05 and two of the distance from downtown Chicago variables that are 
not significant at 0.1. All variables (dependent and independent) in the model 
presented in Table 5, have been centered by subtracting their respective means 
before fitting the regression model.  The advantage of this over the more-common 
non-centered version is that in assessing the effect of a change in the BMI by a 
selected variable it assumes that the other variables have their average values, 
rather than having a value of zero.  This is more realistic.  The centered regression 
model also alleviates some small multicollinearity issues. This is evident from the 
small condition numbers in Table 5. 
 
The interpretation of the parameters estimates is as follows:  -2.96 is the difference 
in BMI's deviance from its expected value (of 24.97) corresponding to a unit 
difference in ‘College’ when all other predictors are held at their mean values.  Since 
‘College’ is measured in proportion of the population (expressed as a decimal 
number) that has completed at least a bachelor’s degree, a ten-percentage point 
difference in ‘College’ yields an expected decrease in BMI of 0.296.  Note in Table 4 
that there is a 40-percentage point range in the College variable from the 10 
percentile to the 90 percentile groups.  This suggests that when considering the 
entire range of the College variable, its effect on BMI may be well over one point.        
 
Alternatively we can compare two ZIP codes and vary several variables.  If one ZIP 
has a ‘College’ level thirty points higher, has a mean household income that is 
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$50,000 higher and the proportion driving to work is 30 points higher, then expect it 
to have a BMI level that is approximately 1.6 units lower (-2.96 x 0.3 – 0.733 x 0.3 –
0.00852 x 50).  This assumes that the other variables in the model (Table 5) are at 
their respective average values.  When they vary the BMI difference may increase or 
decrease.     
 
Note that a one-point change in the BMI near its average value for a person that is 
six feet tall is over seven pounds.      
 

Table 5 
Regression Results 

(centered model with a BMI mean of 24.97) 
 

   Variable 
Parameter 
Estimate t-Value 

 Condition 
Number 

   Density (in 000s)       -0.00982 -2.43  6.428 
   Dist 0-10      0.046  1.15 1.000 
   Dist 10-20   -0.139 -5.44 1.422 
   Dist 20-50       0.0183   0.80  1.935 
   Income (in 000s)       -0.00852  -6.23  1.995 
   Drive    -0.733  -3.51  2.023 
   Hisp      0.513   4.19  2.517 
   College  -2.96 -17.17  3.039 
   Black   1.47  20.65  3.751 
   Owner     0.682    4.62  4.403 
   Walk -1.76   -2.17  5.165 

R2 = 0.92, s = 0.22 
 
Of particular interest in the regression model is the sign of the variables.  Those that 
have a negative sign indicate that as this variable increases the BMI is expected to 
decline.  This is true for college education, population density, distance from 
downtown Chicago (10 – 20 miles), driving to work and walking to work.  
Paradoxically both driving and walking to work exhibit a negative relationship with 
BMI though walking has a higher coefficient.  They underscore the point that there 
are complex interrelationships in the model and it is not appropriate to draw 
simplistic conclusions. 
 
Among the variables with negative signs college education has the highest t-score, 
i.e., the association between BMI and college education, at the ZIP-code level is 
strong.  Population density is also negative though it has a lower level of 
significance.  As density increases BMI also declines.  This conforms with the 
literature that suggests that indicates that low-density suburbs are more likely to 
have built environments that are not conducive to walking and therefore would have 
higher BMIs.  Examining this further, the places that seem to have the lowest BMIs 
are in the neighborhoods that are 10-20 miles from downtown Chicago.  Much of this 
ring is characterized by established suburbs that have the mixed land uses that are 
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likely to provide the built environment in which walking is possible.  Still, the high-
density inner ring, 0-10 miles, has slightly higher BMI’s than the 50+ ring, the control 
group, and also slightly higher than the 20-50 mile band, but these relationships are 
not statistically significant.              
 
There are also positive associations with BMI.  This is true for proportion of the ZIP 
code that is Black, Hispanic and owner occupied.  Each of these is significant at 
0.001.    
 
5.0 SUMMARY AND CONCLUSIONS  
 
This analysis relies on self-reported driver’s license data that may not be current 
(they are only updated on an irregular basis) but may be validly used in this study if 
there is not appreciable spatial bias. For example, if residents of neighborhoods in 
which body-mass indexes (BMI) are high are more likely or less likely to report 
inaccurate information, then there may be a bias in the conclusions.   
 
It is very likely that the majority of individuals weigh more than the reported figure on 
their driver’s license and if everyone or most individuals weigh a fixed percentage 
more then we do not have a problem. This would especially be true since we have 
aggregated the data by ZIP codes and individual variations within the ZIP-code area 
are masked by the average figure used here.     
 
We use the driver’s license data for two very obvious reasons.  First, we have an 
enormous sample, seven million records.  Second, we have addresses (though not 
their names).  These two reasons tend to outweigh the unknown bias, if any, in the 
weight information.    
 
The data analyzed in this report finds that BMI, as a measure of obesity, appears to 
be highly related to a number of neighborhood-level characteristics.  Individuals 
living in high-income areas with high levels of college educated residents and high 
home values are more likely to have low BMI’s than residents of other 
neighborhoods.  Conversely, areas characterized by a high proportion of minority 
populations, with low socioeconomic status are likely to have high BMI levels. 
 
There is scant evidence that obesity is directly associated with urban sprawl.  Indeed 
the regression model suggests that the inner ring of suburbs have that lowest BMI 
scores.  Further, there is little difference between most city of Chicago 
neighborhoods and the most distant suburban areas, in the traditional six-county 
area as well as the more extended ten-county area. 
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The next several pages include the Appendix.   
The appendix includes maps of several of the variables use in this study.  
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African American, Quantile

African American
0.00000 - 0.00454

0.00455 - 0.01259

0.01260 - 0.03784

0.03785 - 0.18340

0.18341 - 0.97863

Text
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       Automobile Ownership, Quantile

Auto Ownership
0.25082 - 0.80146

0.80147 - 0.86737

0.86738 - 0.90011

0.90012 - 0.92353

0.92354 - 0.97265

Text
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       Hispanic, Quantile

Hispanic
0.00000 - 0.02792

0.02793 - 0.04247

0.04248 - 0.06493

0.06494 - 0.15445

0.15446 - 0.80455

Text
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       Home Ownership, Quantile

Home Ownership
0.04576 - 0.59077

0.59078 - 0.73261

0.73262 - 0.80565

0.80566 - 0.86551

0.86552 - 0.98929

Text
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Median Household Income, Quantile

Median Household Income
14205 - 42917

42918 - 51911

51912 - 59922

59923 - 70698

70699 - 200001
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Population Density, Quantile

Population Density
1.88679 - 375.67825

375.67826 - 1995.60241

1995.60242 - 3702.80899

3702.80900 - 6427.68692

6427.68693 - 37733.87097

Text
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Road Density, Quantile

Road Density
Miles/Area

8.78724 - 22.16702

22.16703 - 34.24540

34.24541 - 43.06091

43.06092 - 58.08445

58.08446 - 219.56322
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                    Walk to Work

Walk to Work
0.00330 - 0.01190

0.01191 - 0.01680

0.01681 - 0.02170

0.02171 - 0.03290

0.03291 - 0.22350

Text

 


