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Abstract

There is robust literature examining the wide array of public policies and programs cities pursue in order to try to become
more sustainable. Whether the focus of such programs is explicitly on improving the bio-physical environment, climate
protection and adaptation, energy efficiency, land use regulation, or any of a number of other targets, such programs of-
ten carry with them an expectation that the programs will contribute to improve the health of populations. While there is
significant attention to asserting that such a relationship exists, or ought to exist, there have been no efforts to explicitly
and empirically link city policies to health outcomes. This paper tackles this issue head-on, investigating the extent to which
cities in the US that have the most aggressive sustainability initiatives exhibit better health outcomes than cities with less
aggressive sustainability initiatives. Using data from the largest cities in the US, this paper presents evidence concerning
the strength of this relationship, discusses the foundations for the relationship, and provides a discussion of the implica-

tions for urban planning, sustainability policies and for improving the health of populations.
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1. Introduction

An exhaustive amount of research exists on the con-
nection between specific environmental exposures and
lifestyle choices (Tremblay et al., 2011; van der Horst et
al., 2007) and certain health outcomes. There also ex-
ists literature reviewing the implementation of sustain-
able policies within cities in the United States (Portney,
2013; Portney & Berry, 2010). However, there is a dearth
of projects exploring the connection between sustain-
ability policies and population health within major US
cities. There is little doubt that a central rationale under-
lying the sustainability programs and initiatives in cities
is rooted in some conception of public health. What we
mean by this is that advocates of urban sustainability
often offer the argument that by pursuing sustainabil-

ity policies, cities will improve the health of their popu-
lations. The dominant view of sustainability, of course,
is related to the quality of the biophysical environment,
and cities’ policies in pursuit of sustainability promise to
improve that environment. But many advocates of urban
sustainability go beyond efforts to protect and improve
that environment, suggesting that the ultimate purpose
is to improve the health and wellbeing of cities’ respec-
tive populations.

Curiously, while there are many studies of cities’ sus-
tainability policies and programs, there are very few ef-
forts to empirically tie these policies to the health of the
population. Likewise, public health interventions that
have been implemented to improve the health status of
certain populations have typically not pursued sustain-
ability programs as possible avenues for improving con-
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ditions. In short, we know much more about why some
cities are more likely to pursue sustainability policies
than we know about what these policies achieve. This
project sets to explain the conceptual connections be-
tween sustainability policies and programs on one hand
and the health of the population on the other. We then
examine the empirical patterns of relationship between
sustainability and population health across the largest
cities in the U.S. Far from being definitive, this paper
seeks to begin a conversation about what the health
of the population will look like as well as what results
seem to be produced when cities adopt and implement
sustainability policies. This research specifically exam-
ines the prevalence of obesity within urban centers as
a public health concern as curbing the rise in obesity has
proven to be particularly challenging when utilizing stan-
dard public health intervention strategies (Segal, Ray-
burn, & Martin, 2016, pp. 108-116). Embedded in this is
a call for better city-specific measures of health statistics
to facilitate future research.

2. Sustainability as a Strategy for Addressing Current
Chronic and Degenerative Diseases

The idea that sustainability can be an appropriate ve-
hicle for advancing public health interventions and the
health of populations is certainly not new. Although ear-
lier conceptions of this linkage focused mainly on the
pursuit of sustainability as a way of reducing exposures
to environmental hazards and toxics, more recent con-
ceptions have been somewhat more expansive. The sil-
ver lining for many chronic ailments—such as cardio-
vascular disease, cancer, stroke, and diabetes—is that
they are often preventable through nonclinical lifestyle
changes (Penedo & Dahn, 2005; Sato, Nagasaki, Nakai,
& Fushimi, 2016). However, there are serious conditions,
both chronic and acute, that are associated with environ-
mental exposures. Many residence of environmental jus-
tice communities, areas in which pollution is ubiquitous,
find that they cannot avoid exposures to these pollutants
as they are continuously present in the places they live
and work (Bryant, 1992; Bullard, 2000; Morello-Frosch,
Pastor, & Sadd, 2001). The goal of adopting sustainable
policies should explicitly address environmental and pub-
lic health concerns to create healthier populations.

The rise in obesity rates within the United States
paints a concerning picture for the future health of cit-
izens. While obesity itself is not a health condition, re-
search has shown that obesity is highly correlated to
a number of expensive and potentially debilitating dis-
eases, such as type Il diabetes and colon cancer, in addi-
tional to emotional and social harm (Mokdad et al., 2003;
Scott et al., 2008). Many factors have contributed to the
rise of obesity in the western world. Lifestyle changes,
such as living a sedentary lifestyle and overconsuming
calorie dense foods, have become more common and
have been shown to be linked to obesity (Manson, Sker-
rett, Greenland, & Vanltallie, 2004). Further, the genetic

composition of individuals can increase, or decrease, the
risk of obesity (Barness, Opitz, & Gilbert-Barness, 2007).
In one cross sectional study using a nationally represen-
tative sample, researchers Kirby, Liang, Chen and Wang
(2012) found that demographicinformation, such as race,
sex, and employment type, showed a marked difference
in obesity rates. Despite a large and growing body of lit-
erature no efforts have been successful in stopping this
increasing trend on a national, state, or community scale.
The failure of standard approaches to health interven-
tions is illustrative for the need to adopt a new approach
with sustainability in mind.

The connection between the pursuit of sustainabil-
ity and achievement of public health goals in American
cities has been well documented. Arguing that the con-
nection is finding its way into practice, for example, Jason
Corburn (2009) describes how the city of San Francisco
has made significant strides in planning for sustainability
in a way that readily accommodates public health and
healthy living goals. His vision is that decentralized and
resident-engaged planning facilitates the goals of achiev-
ing a more sustainable and equitable biophysical environ-
ment and public health outcomes.

Under the guidelines proposed by Corburn (2009),
a more inclusive approach that positively connects the
scientific, social, and political institutions will move to-
wards healthier citizens. This includes improving policies,
and interventions, with the benefit of local knowledge
through community-based organizations and local resi-
dents. Therefore, healthy city planning should be viewed
as healthy urban planning and readily connect the two
into a more holistic approach to improve the health and
lives of communities.

3. Sustainable Cities in the U.S.

The concept and practice of sustainable cities has been
well researched in the U.S. Over the last 20 years, many
cities have created significant sustainability plans, often
as aresult of their long-term strategic planning processes.
By one estimate, by 2015 at least 50 of the largest 55
cities operate under a sustainability plan (Portney, 2013,
p. 23). Most such cities engage in making public poli-
cies and managing city programs in ways that are consis-
tent with trying to achieve greater sustainability, environ-
mental quality and equity, and energy efficiency. Cities
that seem to take the pursuit of sustainability more seri-
ously have been shown to engage in efforts to plan and
implement policies on renewable energy and climate
protection, public transit, waste reduction, water con-
servation, protection of environmentally-sensitive land,
green building, and dozens of other programs. Many of
these cities, particularly in the context of cities’ sustain-
ability indicators initiatives, implicitly include efforts to
measure a variety of public health outcomes. In many
cities, specific programs have been created to affect pub-
lic health outcomes, from reducing exposures to toxics
through asbestos and lead paint remediation, to encour-
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aging exercise through bicycle ridership programs, to pro-
moting locally-grown produce through community gar-
dens and farmers markets, and many other programs.
We refer to these as implicit health programs because
the connection between the programs and public health
or nutrition is rarely discussed. There are a few notable
exceptions. As noted earlier, Corburn (2009) has docu-
mented such efforts in San Francisco. Sustainable cities
programs with implicit public health content have been
made in a wide array of cities including Seattle, Portland,
New York City, Philadelphia, Chicago, Los Angeles, and
many others. Indeed, some sustainability plans adopted
by cities contain explicit chapters dedicated to achieving
targeted public health outcomes.

The idea that when cities pursue sustainability as a
matter of public policy they are effectively improving the
health of their populations is tantalizing. While there is
evidence that sustainability policies do in fact protect
and improve the quality of the biophysical environment,
neither the policies nor the environmental outcomes
have been shown to be related to public health. Despite
the logic of the expectation that these should be related,
the evidence is lacking. So this analysis examines the
simple hypothesis, implied by the logic, that U.S. cities
electing to aggressively pursue sustainability policies and
programs have healthier populations than cities electing
not to pursue sustainability. Specifically, we expect sus-
tainable cities to have smaller numbers of people with
chronic health problems.

4. Examining the Largest Cities in the United States

The analysis presented here examines the empirical link-
ages between city sustainability policies, programs, and
outcomes on one hand and public health outcomes on
the other. The focus here is on the largest U.S. cities. The
55 largest U.S. cities, for which we have a sustainability
policy and one public health outcome measure, collec-
tively have approximately 15 percent of the population
of the U.S. These cities and designated subsets provide
the basis for assessing the empirical relationships.

4.1. The Dependent Variables: Chronic Health Outcomes

Measuring public health outcomes for cities presents
a significant challenge. Very little city-specific data are
available. The local data that are available tend to be for
counties or for metropolitan areas rather than cities per
se. For the purposes of this analysis, we rely on two mea-
sures of chronic public health issues. The first of these is
the percentage of the adult population with body mass
indexes (BMI) higher than 30 in 2013, representing a
measure of chronic obesity, in the county where the city
resides. The second, also a measure of obesity and re-
lated issues, is an independent “Fattest Cities in Amer-
ica” Index created and reported by WalletHub for the
largest 100 metropolitan areas (Bernardo, 2017). This in-
dex utilized obesity prevalence data collected through

the Center for Disease Control and Prevention (2017) Be-
havioral Risk Factor Surveillance System Survey initiative
and The University of Wisconsin Population Health Insti-
tute (2017) “County Health Rankings & Roadmap”. This
index uses several dimensions, including obesity, weight-
related health problems, and environmental conditions.
We use these “Fattest Cities in America Index” scores for
the metropolitan areas containing 54 of the 55 largest
U.S. cities (no Index value is reported for Fresno, Califor-
nia). This Index is a composite of some 17 specific indica-
tors derived from a variety of official sources, including
the percent of overweight and obese adults, teenagers,
and children, projected obesity rates, percent of adults
who are physically active, who eat fewer than one serv-
ing of fruits and vegetables a day, who have high serum
cholesterol, high blood pressure, and heart disease. It
also includes three indicators of healthy lifestyles. These
indicators are weighted and combined into a single in-
dex score for each metropolitan area where the “fattest
city” (Jackson, Mississippi) has a score of 84.93 and the
least fat city (Seattle-Tacoma-Bellevue, Washington) has
a score of 51.93. Among the 54 cities analyzed here, the
“fattest” is Memphis, Tennessee (the second fattest city
overall) with a score of 82.78, and the leanest is Seattle.

These county and metropolitan area data are but an
approximation of the health of the residents of the city,
but do provide at least some insight into the health of
the people in the respective areas. For the BMI mea-
sure, we simply obtained information for the county (or
largest county) in which each city exists. Some cities,
such as Philadelphia, are coterminous with the county.
Many others, such as Jacksonville, Florida, or Boston,
Massachusetts, have counties that are only slightly larger
than the cities themselves. A small number of cities are
split between two or three counties, and for the pur-
poses of this analysis, we used health data for the largest
county. A few cities share a county, such as Los Angeles
and Long Beach, California, both of which are in Los An-
geles County, and Arlington and Fort Worth, Texas, both
of which are in Tarrant County. In these cases, both cities
are characterized by the same county data. And New York
City consists of multiple counties or boroughs, so the
BMI data for this city represents an average across all the
boroughs. The correlation between these two measures
across all 54 cities is .673 (significant at the .000 level),
indicating that they are likely measuring a common un-
derlying health condition.

4.2. The Independent Variables: City Sustainability
Policies and Results

The estimation of the effects of city sustainability on pub-
lic health outcomes requires measures of urban sustain-
ability. Here we rely on three independent measures. We
employ three measures for the simple reason that this
represents a safeguard against the empirical results be-
ing an artifact of a single measure, or of a particular
group of cities for which any particular measure is avail-
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able. First, we rely on the Sustainable Cities Policies Index
created by and reported in Portney (2013), computed for
the 55 largest U.S. cities based on the policies and pro-
grams of cities in 2011. This Index focuses on measuring
the amount of public policy effort cities make in the pur-
suit of sustainability, and does not attempt to measure
any outcomes from those policies. It represents a com-
posite additive index of the number of some 38 different
specific sustainability-related policies or programs that
each city has adopted and implemented. These index
values range from 7 in Wichita, Kansas to 35 in Seattle,
Washington, Portland, Oregon, and San Francisco, Cali-
fornia. In other words, Seattle, Portland, and San Fran-
cisco have adopted and implemented 35 of the 38 pos-
sible programs and policies, while Wichita has adopted
and implemented on 7.

Two additional measures of sustainability are in-
cluded here despite the fact that these are reported
for smaller numbers of cities. These are included in or-
der to provided added evidence that the Sustainable
Cities Policies Index measure has some level of valid-
ity, and the results that follow are not simply an arti-
fact of this Index. So the second measure of sustainabil-
ity is the Siemens Green Cities Index (Economist Intelli-
gence Unit, 2011), measuring both environmental qual-
ity and city commitment to sustainability programs, for
21large U.S. cities. This Index, reported for the year 2011,
measures a mixture of 30 different environmental qual-
ity and sustainability program characteristics. The overall
Green City Index values range from 83.8 in San Francisco
to 28.4 in Detroit, and provide relative assessments of
how well each city performs on some 16 different cate-
gories including carbon emissions, energy consumption,
land use, building efficiency, transportation efficiency,
water quality, waste, air quality, and environmental gov-
ernance. Higher values represent better environmental
performance.

Third, we include the SustainLane Sustainable Cities
Score for 2007, measuring characteristics of the natural
and built environment, for 49 large U.S. cities. The Sus-
tainLane Indexes were computed for large metropolitan
areas based on 15 different measures of the quality of
the environment and the quality of life in an effort to
measure in an objective way how sustainable cities are
(Karlenzig, Marquardt, White, Yaseen, & Young, 2007).
The resulting index includes air quality, city innovation,
commuting to work, energy consumption and conserva-
tion, green building, affordable housing, local food and
agriculture, traffic congestion, risk of natural disasters,
water quality, and other characteristics. Among the fifty
cities, Portland, Oregon had the highest sustainability
score (85.08), and Columbus, Ohio the lowest (32.5).

Table 1 provides a side-by-side comparison of what
the three measures of the key dependent variable, sus-
tainability, take into consideration. These three mea-
sures are quite closely correlated, as shown in Table 2.
Since the Siemens Index is reported only for 21 of the
largest U.S. cities, and the SustainLane Index is reported

for only 49 cities, these correlations are based on the
smaller number of cities rather than the full group of the
55 largest cities. Analysis of the Sustainable Cities Poli-
cies Index, presented later, is based on the full set of
the 55 largest cities (54 cities when the “Fattest Cities
in America” Index is used as the dependent variable).
These high correlations among the three sustainability
measures provide strong evidence that they are all mea-
suring the same or a very similar underlying dimension of
sustainability, and that there is a high degree of validity
to each sustainability measure.

5. Analysis

The expectation that these measures of city sustainabil-
ity should be related to public health outcomes is exam-
ined in Table 2, which reports the bivariate correlations.
It is immediately evident that these correlations are ex-
tremely high for all three measures of sustainability and
both measures of public health. Among the cities stud-
ied here, there is a very strong tendency for those with
aggressive sustainability programs and efforts to have
considerably healthier populations with respect to obe-
sity. Clearly, the results are not dependent on the mea-
sure of sustainability. Whether measured by the Sustain-
able Cities Policies Index for all 55 cities, or just the 21
cities included in the Siemens Green Cities Index, or the
Green Cities Index itself, or the SustainLane Index, the
patterns represented by the bivariate correlations is the
same. Cities that are more aggressive in the pursuit of
sustainability demonstrated better outcomes on the two
measures. The scattergram in Figure 1 makes the bivari-
ate relationship between the Sustainable Cities Policies
Index and the percentage of the adult population with
a BMI over 30 very clear. There is little question that
among the 55 largest U.S. cities, those that have made
policy commitments to the pursuit of sustainability have
adult populations with lower obesity rates.

The bivariate analyses provide strong hints that sus-
tainable cities programs may well be linked to public
health outcomes. However, this relationship could sim-
ply be the result of a set of spurious relationships where
both the health outcomes and the sustainability pro-
grams are the result of other influences. Before mak-
ing an inference that sustainability programs contribute
to positive public health outcomes, an effort needs to
be made to rule out possible basic spurious influences.
The analysis here focuses on several specific population
characteristics that might play a role. These character-
istics are the level of income, here measured as per
capita income in 2009, the proportion of the population
that is 65 years of age or older, and the percentage of
the population that is African American. Each of these
characteristics could represent a spurious influence on
the obesity outcomes. While many demographic vari-
ables have been shown to be associate with increased
rates of obesity; race, socioeconomic factors, and age
are the primary drives that could be adjusted for within
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Table 1. Comparison of three measures of city sustainability.

Sustainable Cities Policies Index
Has the city adopted and implemented
a policy to:

Siemens Green Cities Index
At what level is the city’s:

SustainLane Sustainable Cities Score
At what level is the city’s:

1. Pursue targeted or cluster green
economic development

1. Total CO, emissions per dollar
of GDP

1. City commuting to work

2. Develop and eco-industrial park

2. Total CO, emissions per capita

2. Regional public transit ridership

3. Re-develop at least one brownfield

3. CO, emissions strategy

3. Metropolitan street and freeway
congestion

4. Develop eco-villages, urban infill
housing, or transit oriented housing

4. Total electricity consumption per
dollar of GDP

4. Air quality

5. Use zoning to delineate
environmentally sensitive growth or
protected areas

5. Total electricity consumption per
capita

5. Tap water quality

6. Plan land use comprehensively to
include environmental issues

6. Commitment to promoting green
energy

6. Solid waste diversion

7. Provide tax or fee incentives for
environmentally-friendly development

7. Standardized percent of city area
devoted to greenspace

7. Land use planning

8. Operate or sponsor intra-city mass
transit

8. Population density (number of
inhabitants per squarer mile)

8.City innovation

9. Place limits on downtown parking

9. Commitment to improving amount
of greenspace

9. Housing affordability

10. Create intra-city HOV car pool lanes

10. Commitment to containing urban
sprawl and brownfield redevelopment

10. Natural disaster risk

11. Establish alternatively-fueled city
vehicle program (green fleet)

11. Number of LEED-certified green
buildings

11. Energy and climate change policy

12. Create a bicycle ridership or bike-
sharing program

12. Requirement for energy audits
and monitoring

12. Local food and agriculture
availability

13. Establish a household solid waste
recycling program

13. Commitment to retro-fitting
building for energy efficiency

13. Green economy

14. Provide industrial recycling

14. Commuting to work with public
transit, walking, or biking

14. Knowledge base and
communications

15. Create hazardous waste recycling
program

15. Commitment to providing public
transit options

15. Green building

16. Operate an air pollution reduction
program (e.g. VOC reduction)

16. Average commute-to-work time

17. Mandate recycled product
purchasing by city government

17. Commitment to public transit
incentives

18. Create a superfund (non-
brownfield) site remediation program

18. Total water consumption in gallons
per person per day

19. Engage in asbestos abatement

19. Amount of water leakage

20. Conduct lead paint abatement

20. Commitment to water quality from
main water sources

21. Reduce pesticide use (integrated
pest management)

21. Stormwater management plan

22. Create urban garden/ sustainable
food system or agriculture program

22. Amount of solid waste recycled

Urban Planning, 2017, Volume 2, Issue 3, Pages 45-55

49



& coGITATIO

Table 1. Comparison of three measures of city sustainability. (Cont.)

Sustainable Cities Policies Index
Has the city adopted and implemented
a policy to:

SustainLane Sustainable Cities Score
At what level is the city’s:

Siemens Green Cities Index
At what level is the city’s:

23. Mitigate the heat island effect

23. Commitment to waste reduction

24. Green building program

24. NOx emissions per person per year

25. Green affordable/low income
housing program

25. SO, emissions per person per year

26. Commit to renewable energy by

26. PM10 emission per person per year

city government (renewable energy
portfolio)

27. Create an energy conservation

program reduction

27. Commitment to air emission

28. Offer alternative (renewable)
energy to consumers

28. Commitment to green action plan

29. Conserve water
management

29. Extensiveness of environmental

30. Operate a sustainability indicators
project in the previous five years
performance

30. Involvement of general public in
monitoring environmental

31. Assess progress toward achieving
indicators within previous five years

32. Create an action plan to achieve
sustainability indicators

33. Establish a single city office, agency,
or person responsible for
implementing sustainability initiatives

34. Integrate sustainability goals into a
citywide comprehensive or general
plan

35. Involve city, county, and
metropolitan planning council in
sustainability decisions

36. Explicitly involved mayor/chief
executive officer in sustainability
decisions

37. Involve the business community in
sustainability decisions

38. Involve the general publicin
sustainability planning

this analysis (Wang & Beydoun, 2007). Geographic re-
gions have been shown to produce disparate rates of
obesity, a phenomenon this analysis hopes to further
understanding in. Individual-level data, such medical or
job history, was outside the ability of this ecological re-
search. Cities with higher incomes, with smaller African
American populations, and with larger elderly popula-
tions should have better health outcomes—smaller num-
bers of people with high BMI and better scores on the

“Fattest Cities” index. Minority status was included in the
analysis as research has shown that lifestyle factors, espe-
cially those that promote obesity, may be more likely to
impact African Americans compared to their white coun-
terparts (Lin & Kelsey, 2000). Further, health outcomes
associated with obesity, such as type 2 diabetes, are
more prevalent in the African American community (Sig-
norello et al., 2006). Our expectation is that controlling
for these factors, cities that have more aggressive sus-
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Table 2. Bivariate correlations between Sustainable Cities measures and Health Outcomes measures.

Sustainable Cities Measures % of adults with BMI

“Fattest Cities in

over 30 (2013) America” Index (2016)
Sustainable Cities Policies Index (2011) —.452%* —.356**
(n = 55 cities) (n = 54 cities)
Siemens Green Cities Index (2011) —.356** —.405%*
(n = 21 cities) (n = 21 cities)
Sustainable Cities Policies Index (2011) for 21 Siemens Cities —.637** —.414%*
(n = 21 cities) (n = 21 cities)
SustainLane Sustainable Cities Index (2007) —.521*% —.628**
(n = 49 cities) (n = 49 cities)
*p < 0.05; **p < 0.01
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Figure 1. Scattergram showing the relationship between the Sustainable Cities Policies Index and the percent of adults

with BMI over 30 for the 55 largest U.S. cities.

tainability policies will continue to present better health
outcomes.

Tables 3 and 4 provide the results of ordinary least
squares regression analyses. Table 3 presents three sets
of regression results where the dependent variable is
the percentage of people with BMI over 30. Table 4
presents regression results using the Fattest Cities index
value as the dependent variable. Explanatory variables

account for measures of city sustainability, per capita in-
come, the size of the African American population, and
the size of the elderly (65 years and older) population.
Each table presents three models where Model 1 uses
the Sustainable Cities Policies Index, Model 2 uses the
Siemen’s Green Cities Index, and Model 3 uses the Sus-
tainLane Sustainable Cities index as alternative explana-
tory variables.
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Table 3. OLS regression results showing the effects of sustainability on obesity levels (percent with BMI over 30) in large
U.S. cities.

Model 1 Model 2 Model 3
Independent Variables B Standardized B Standardized B Standardized
(SE) Beta (SE) Beta (SE) Beta
. -, .. =172
Sustainable Cities Policies Index (.08) —.221%* — — — —
. - -.084 —
Siemens Green Cities Index — — (.088) -.262 —
SustainLane Sustainable Cities Index — — — — ~114 —.318%*
(.039) ’
. . . .106 - .082 .094 .
Percent African American population (.024) 416 (.045) .358 (.023) .378
.146 -.178
Percent Aged 65 or older (172) .079 (.246) —.098 .143 .072
o .000 _ - .000 _ .000 _ .
Per capita income (.000) .406 (.000) .378 (.000) 414
Constant 34.6** . 35.7** . 36.7**
(3.04) (5.6) (2.9)
Adjusted R? .537%* .639%* .616%*
N 55 21 49

*p < 0.05; **p < 0.001

Table 4. OLS regression results showing the effects of sustainability on obesity levels (Fattest Cities in America Index) in
large U.S. cities.

Model 1 Model 2 Model 3
Independent Variables B Standardized B Standardized B Standardized
(SE) Beta (SE) Beta (SE) Beta
Sustainable Cities Policies Index 203 —-.155 — — — —
(.168) ’
. ;. .090 —
Siemens Green Cities Index (.192) .180
SustainLane Sustainable Cities Index — — — — ~309 —-.484**
(.078) )
. . . .077 125 .070
Percent African American population (.051) 179 (.099) .352 (.047) .158
-.624 -1.22 " -.277
Percent aged 65 or older (.363) .205 (.538) .433 (.380) .079
o -.001 _ o .000 _ " .000 _ .
Per capita income (.000) .397 (.000) .486 (.000) .292
Constant 89.1** . 79.1%* . 93.6**
(6.49) (12.2) (6.0)
Adjusted R? .294%* .290* .514%*
N 54 21 49

*p < 0.05; **p < 0.01
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These regression results provide additional evidence
of the possible connection between city sustainability
and the obesity measures by ruling out possible spuri-
ous or alternative explanations. OLS regression results
are presented here for ease of interpretation.? In Table 3,
controlling for the demographics, the Sustainable Cities
Policies Index and the SustainLane Sustainable Cities In-
dex are both negatively significantly related to the per-
cent of the adult population with a BMI above 30. Cities
with more aggressive sustainability programs and poli-
cies do indeed seem to be in counties with lower obesity
rates. The Siemens’ Index coefficient is not statistically
significant. In Table 4, the relationships are not nearly as
strong. Even so, the SustainLane index is strongly neg-
atively related to the Fattest Cities in American Index,
again suggesting that sustainable cities are in metropoli-
tan areas with lower levels of health problems.

6. Conclusions

This project shows that obesity rates are inversely corre-
lated with adoption and implementation of sustainabil-
ity policies in the largest cities in the United States. The
importance of these preliminary findings is underscored
by the reality that very few public health interventions
have been successful in reducing obesity rates with in-
dividuals or at the city, county, state, or national level.
While public health efforts have shown success in pro-
tecting populations from the historical causes of mortal-
ity, such as the implementation of infrastructure systems
that address sanitation needs, regulations to improve oc-
cupational safety, vaccination campaigns, as well as ac-
cess to health care and screening programs, we are now
faced with new challenges for which our standard model
of care is ineffectual in meeting. The prevalence of obe-
sity has risen to 35.6 percent in 2014. Obesity dispro-
portionality affects Hispanic (42.5%), and African Ameri-
can (48.1%) communities (Ogden, Carroll, Fryar, & Flegal,
2015). This trend is correlated with rises in cardiovascu-
lar disease, diabetes, and cancer.

Perhaps even more alarming is the increase in youth
and adolescent chronic conditions. The World Health Or-
ganization (WHO) has declared that childhood obesity is
one of the most serious public health issues in the 21st
century. WHO researchers in the department of Nutri-
tion for Health and Development have estimated that
there are over 43 million obese preschool-aged children
globally, a 60 percent increase since 1990 (De Onis, Bloss-
ner, & Borghi, 2010). In the United States an estimated
17% of U.S. children and adolescents aged 2-19 years
are obese and another 16% are overweight in 2014, com-
pared to only 5 percent obese and 10 percent overweight
in 1974 (Fryar, Carroll, & Ogden, 2016). While there was
a modest drop in the prevalence of obesity in the United

States for adolescents from 2005-2012, in comparison
to the prevalence in 2003 (Ogden, Carroll, Kit, & Flegal,
2014), this has unfortunately reversed in more recent
years as the prevalence of obesity has increased above
the levels seen 2003 (Ogden et al., 2015). There are al-
ready an estimated 2.6 million deaths annually associ-
ated with obesity, as the current generation ages this
number is expected to rise in the coming decades.

The analysis presented here is intended to highlight
the potential for city sustainability policies and programs
to be used as a vehicle for achieving desirable public
health outcomes. We do not wish to argue that the anal-
ysis here represents a causal connection. Despite our
efforts to measure the city sustainability programs at
a time that precedes the public health outcomes mea-
sures, there is the possibility that the results here reflect
some degree of endogeneity. The clearest limitations of
this research revolve around the lack of data at the level
of the individual. These results may well be reflective
of a more complex set of relationships where healthier
communities are more supportive of city sustainability
policies and programs. Further, in the absence of most
public health outcome data at the city level, as opposed
to the county level presented here, constrains the infer-
ences that can be made. Without individual data there
were many variables which were unable to be controlled
for in the analysis. Lopez (2014) identified that urban
sprawl and location of an individual’s residence was as-
sociated with obesity and should be account for. Further,
dietary, lifestyle, and genetic composition, as well as
gene-environment interactions were all unaccounted for
in this research but have been shown to be determinants
of obesity (Hruby et al., 2016). Further, the models only
offer a small sample size and may suffer bias due to this.
The results explicitly suggest that cities with stronger sus-
tainability efforts are in counties and metropolitan areas
with better health outcomes. Because of the fact that
some, although not all, cities are in large counties, it is
possible that it is better health outcomes in the areas of
the counties outside of the city proper influencing this re-
lationship. The results do, however, raise the possibility
that city sustainability initiatives hold the promise to be
an important vehicle for improving public health, in this
case, obesity-related outcomes. We do not interpret the
results here as reflecting coincidence. Future research
will need to advance this line of inquiry by accounting
for specific causal linkages and ruling out alternative ex-
planations, presumably with benefit of more appropri-
ate city-level (rather than county or metropolitan-level)
health outcomes data.
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