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Purpose. To determine the relationship between urban sprawl, health,
and health-related behaviors.

Working hypotheses, based on the planning and public health
literature, were that:
residents of sprawling places would
(1) walk less,
(2) weigh more, and
(3) have higher prevalence of health problems linked to physical
inactivity
than those living in more compact places.
These hypotheses were tested using data from the Behavioral
Risk Factor Surveillance System (BRFSS) for 1998 to 2000.

Methods – Design cross-sectional and ecologic

• The degree of sprawl within counties or metropolitan areas
was related to levels of physical activity, obesity, body mass
index (BMI), hypertension, diabetes, and coronary heart
disease (CHD) for BRFSS respondents from these particular
counties or metropolitan areas.
• Hierarchical linear and nonlinear modeling (HLM) methods
were used to control for covariates, such as age, race/ethnicity,
and education, at the individual level while examining the
effects of sprawl at the population level.

Behavioral and health status variables extracted from BRFSS

BRFSS
BRFSS is a population-based, random digit–dialed telephone survey
administered to U.S. civilian noninstitutionalized adults aged >= 18 years.
(http://www.cdc.gov/brfss/index.htm).

For the years under study, BRFSS collected data from 150,000 to 185,000
respondents in the 50 states and the District of Columbia.
Smart Growth America’s metropolitan sprawl index(www.smartgrowthamerica.org).
83 metropolitan areas in the United States with a total population of more than 150
million people in 2000, over half the U.S. population, were rated in four urban form
dimensions.
• Residential density
• Land use mix
• Degree of centering
• Street accessibility

The four were given equal
weight in the overall index.
Scores were then converted to a
scale with a mean of 100 and
standard deviation of 25.

The bigger the
value of the index,
the more compact
the metropolitan
region

Smart Growth America’s metropolitan sprawl index(www.smartgrowthamerica.org).
To a ﬁner geographic scale  a county sprawl index using a process similar to that
used to develop the metropolitan sprawl index.
Only two of these could be measured at the county level: low residential density
and poor street accessibility.
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Data reﬂecting street accessibility for each county were obtained from the U.S.
Census, based on information concerning block size.
For each county, we calculated (1) average block size and (2) percentage of blocks
with areas less than 1/100 square mile, the size of a typical traditional urban block
bounded by sides just over 500 feet in length.
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The six variables were combined into one factor representing degree of sprawl within
the county, via principal components analysis.
To derive a county sprawl index, we transformed the principal component, which had a mean of
0 and standard deviation of 1, to a scale with a mean of 100 and standard deviation of 25.
This transformation produced a more familiar metric (like an IQ scale) and ensured that all
values would be positive, thereby enhancing our ability to test nonlinear relationships.

The bigger the value of the index, the more compact the county

Hierarchical Linear and Nonlinear Modeling - pairs of linked statistical models.

At the ﬁrst level, respondent health status or behavior were modeled within
each place as a function of respondent characteristics plus a random error.
Thus, each place had a place-speciﬁc regression equation that described the
association between respondent characteristics and respondent health status or
behavior within that place.
At the second level, the place-speciﬁc intercept and coefficients were conceived as
outcomes and were modeled in terms of place characteristics plus random effects.

The likelihood of getting recommended levels of physical
activity was related to the county index.
Residents of more compact places reporting more leisure
time walking than residents of more sprawling places.

County-level Analysis - Physical Activity Outcomes.

The likelihood of engaging in any leisure time physical activity in the past month was greater for males than
females and for white non-Hispanics than other races/ethnicities.
The likelihood declined with age and increased with educational attainment

The county index was related to BMI in the expected
direction and at a highly signiﬁcant level.
Residents of a more compact county, one standard
deviation above the mean county index, would be
expected to have BMIs 0.17 kg/m2 lower than residents
of a more sprawling county, one standard deviation
below the mean

County-level Analysis - Weight-related Outcomes

BMI was higher for males than females; increased with age up to middle age (45 to 64 years), and then
declined; was higher for blacks and Hispanics than for whites and lower for other races (primarily Asian); was
higher for the less educated relative to the college educated; was lower for smokers than nonsmokers; and was
lower for those who consume three or more servings of fruits and vegetables daily

Metropolitan-level Analysis

The metropolitan sprawl index proved
signiﬁcantly related to only one outcome
variable, minutes walked as a leisure time
activity

Discussion
This ecologic study reveals that urban form could be signiﬁcantly associated with
some forms of physical activity and with some health outcomes.
The county sprawl index had small but signiﬁcant associations with minutes walked,
obesity, BMI, and hypertension.
Those living in sprawling counties were likely to walk less, weigh more, and have
greater prevalence of hypertension than those living in compact counties.
Relationships are stronger for the county index than for the larger scale
metropolitan index.  The county environment might be more representative of
what is actually experienced on a day-to-day basis by residents than is the overall
metropolitan environment
This study is exploratory and subject to important limitations that call for additional
research

Discussion

Combined with other research from public health and urban planning, there is
moderate support for the assertion that urban form can have signiﬁcant (positive
or negative) inﬂuences on health and health-related behaviors.

If this assertion holds true, health practitioners can improve public health by
advocating for more compact development patterns.
Public health researchers can reﬁne their understanding of physical activity, obesity,
and morbidity by including urban form variables in their analyses.
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- Segurança Alimentar
- Saúde
- Segurança (criminalidade)
- Qualidade (e expectativa )de vida
- Desigualdade e Diversidade
- Sustentabilidade (Consumo)
- Desastres
- Recursos Naturais
- Biodiversidade
- Serviços ecossistêmicos
- Mudanças Climáticas

PE analysis as a “chair
with four legs”:
population dynamics,
environmental
dynamics,
and the influences of
each on the other.
A cadeira de Van Gogh por Vincent van Gogh
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https://blog.qualys.com/securitylabs/2015/09/16/blindelephant-then-and-now

P-E research remains an elephant described
by a blind committee—but it is a powerful,
complex beast that science and policy would
be foolish to neglect or ignore
(Frederick A.B. Meyerson)
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