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Most adults in developed countries are too inactive, accumulating on average far less than
the recommended 30 minutes of moderate-intensity physical activity on at least 5 days every
week. 1.2 Insufficient walking and low levels of other physical activities are key risk factors
for developing chronic diseases such as obesity and type 2 diabetes, 3 and lack of exercise
and obesity are significantly associated with reduced life expectancy at 40 years of age.*
Physical inactivity can account for 6% to 10% of all deaths from noncommunicable
diseases.®

Why are people so inactive in modern societies? Advances in technology, urban/suburban
sprawl, jobs that increasingly require less physical activity, and living environments that do
not afford opportunities to safely walk or cycle all contribute to the physical inactivity
pandemic.3 In many resource-rich countries, urban design and “built environment” trends
over the past several decades have led to vehicle-oriented suburban development that
discourages engagement in active transportation (walking/cycling) and increases dependence
on private motor vehicle transportation.

One way to counter this modernization trend is to design new work and living environments
with an emphasis on wellness and health. Healthy People 2020 physical activity objectives
seek to increase population levels of walking and physical activity through policies and
interventions targeting built environment features of neighborhoods.® Similarly, several New
York City municipal departments collaborated to publish a series of Active Design
Guidelines for using urban design and planning to promote physical activity with a focus on
using the built environment to encourage walking and cycling.’
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The research base that supports these recommendations and guidelines, however, is limited.
Earlier studies have suggested that people who live in more walkable neighborhoods engage
in, on average, significantly more physical activity® and that physiological measures such as
aerobic capacity and blood pressure improve when people who are sedentary increase their
time spent walking.® However, rigorous prospective studies are lacking, such as
investigations across multiple communities that examine the relationship between features of
the built environment and health outcomes such as the risk of developing cardiovascular
disease or diabetes.10

In this issue of JAMA, Creatore and colleagues!! attempt to close these gaps by tracking the
associations between neighborhood walkability and the prevalence of overweight, obesity,
and the incidence of diabetes over a 12-year period in Ontario, Canada. Neighborhood
walkability was quantified by the authors as an index that captures the traditional “D
variables” described in the urban planning literature: Density of population, Density of
residences, Design of street networks, and Destination accessibility.}2 Canadian national
health survey and administration data were used to create small area estimates of the
prevalence of overweight/obesity and the incidence of diabetes for adults residing in 15
municipalities over the 12-year period. Area overweight/obesity prevalence and diabetes
incidence were analyzed and plotted by quintiles of neighborhood walkability.

From 2001 to 2012, the prevalence of overweight/obesity increased in areas in the 3 lowest
quintiles of walkability (absolute change, 5.4% [95% ClI, 2.1% to 8.8%]; 6.7% [95% ClI,
2.3% to 11.1%]; and 9.2% [95% CI, 6.2% to 12.1%,], respectively) but did not significantly
increase in areas in the top 2 quintiles of walkability (2.8% [95% CI, —1.4% to 7.0%] and
2.1% [95% ClI, —1.4% to 5.5%]). Correspondingly, the incidence of diabetes was lowest in
the highest walkability neighborhoods throughout the study and declined significantly in the
top 2 walkability quintiles between 2001 and 2012 (from 8.7 to 7.6 per 1000 persons in
quintile 4 [absolute change, —1.1; 95% CI, —2.2 to —0.05] and 7.7 to 6.2 per 1000 persons in
quintile 5 [absolute change, —1.5; 95% ClI, —2.6 to —0.4]). In addition, engagement in
walking or cycling and use of public transit was highest and private car use was lowest in
areas in the top walkability quintile.

Conversely, the prevalence of other likely factors associated with rates of overweight/obesity
—inadequate fruit and vegetable consumption, sedentary leisure-time activities, and
smoking—did not vary by walkability quintile. However, the studied urban design features
are not theorized to influence these behaviors, thus providing a conceptual negative control
within the analyses. This prospective study thus provides good evidence in support of the
hypothesis that neighborhood walkability is related to population-level differences in
engagement in active transport and, in turn, differences in health outcomes such as
overweight/obesity and diabetes.

An important consideration in interpreting this study!? is that the unit of analysis was the
area-level prevalence of overweight/obesity and incidence of diabetes over time, by level of
neighborhood walkability, not the changes in body weight or the onset of diabetes
experienced by individuals followed over this time period. The relative prevalence of health
conditions in an urban area is influenced by contextual characteristics such as walkability
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and by the characteristics of the individuals who migrate into and out of the area, the dual
effects of urbanicity and urbanization.13 Thus, while Creatore et all demonstrated that the
burden of obesity and diabetes in a given area varied by the level of neighborhood
walkability, the authors did not directly describe the changes in health experienced by
individuals as neighborhoods changed around them or that occurred after moving to a new
neighborhood context.

A second consideration, one that also applies to earlier studies, is that Creatore et alll
described neighborhood walk-ability from purely an urban design perspective and did not
consider social environment issues such as pedestrian safety, crime, displeasing aesthetic
conditions, and physical disorder as contributing to neighborhood walkability. These social
characteristics may interact with, or perhaps overwhelm, urban design features that support
pedestrian activity. For instance, comparisons of high- and low-poverty neighborhoods in
New York City that are deemed equally walkable based on urban design considerations show
that high-poverty neighborhoods have higher rates of crime and pedestrian injuries, streets
with higher levels of noise, more events of hostile behavior, more signs of building and
sidewalk disrepair, and more garbage on the sidewalk, characteristics expected to deter
pedestrian activity. 14

Creatore et alll also did not observe interactions between area poverty and walkability in
relation to diabetes incidence and statistically adjusted for area-level income in their
analyses of overweight/obesity. However, earlier studies!® have reported that neighborhood
poverty appears to nullify the effects of supportive built environments on physical activity
and body size; associations between neighborhood walkability and body mass index and
physical activity are often only observed among individuals living in higher-income
neighborhoods. Thus, the goals codified in Healthy People 20208 and the interventions
described in the New York City Active Design Guidelines’ may be less effective in low-
income communities, the very communities at the highest risk for obesity.

The study by Creatore et alll reinforces that urban design for neighborhood walkability is an
attractive avenue for public health interventions to reduce the risk of developing obesity or
diabetes. In many cities there is not enough undeveloped space to create new large urban
parks that support exercise and recreational physical activity. Local governments have some
policy mechanisms for influencing neighborhood retail food access: tax and loan incentives
can be used to promote the development of new supermarkets, but efforts to restrict access to
unhealthy foods have been controversial and sometimes face legal impediments, as in
initiatives to ban new fast food outlets. However, improvements in neighborhood walkability
can be promoted through permitting, zoning, land use regulations, and street design,
activities all under local governmental control.” In addition, although public transit receives
state and federal funding, key decisions about transit capital investment and operations are
made at the local level.1® Private for-profit and not-for-profit organizations such as the US
Green Building Council, through its Leadership in Energy and Environmental Design
certification; the WELL Building Institute; the American Institute for Architecture, through
its Design and Health Research Consortium; and local business improvement districts are
also promoting design solutions to support active transport and physical activity.
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Although randomized studies testing built environment health hypotheses that firmly
establish causality would be difficult to design and implement, alternative future
investigations can confirm and extend the findings reported by Creatore et al.1 One
potential approach is to exploit natural experiments as new communities are built that
incorporate contemporary design guidelines that promote physical activity and health.
Another approach would be to follow cohorts of individuals through time and assess whether
physical activity patterns and health outcomes change as neighborhoods change around the
study participants or if physical activity patterns change when participants move to new
areas with differing built environment characteristics.

The findings of the study by Creatore et alll reported in this issue of JAMA provide further
large-scale and longitudinal support for the hypothesis that urban design choices promoting
pedestrian activity are associated with greater engagement in active transport (walking and
cycling), lower prevalence of overweight/obesity, and lower diabetes incidence at the
population level. This study will make a prominent contribution to the research base that
informs the urban design and health policy debates for years to come.

Acknowledgments

Funding/Support: This work was partially supported by NORC Center grant P30DK072476, National Cancer
Institute grant lTUMCA182934-01A1, and National Institute of Biomedical Imaging and Bioengineering grant
1R21EB01891701A1.

References

1.

Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U. Lancet Physical Activity
Series Working Group. Global physical activity levels: surveillance progress, pitfalls, and prospects.
Lancet. 2012; 380(9838):247-257. [PubMed: 22818937]

. World Health Organization. [Accessed April 22, 2016] Physical activity and adults: recommended

levels of physical activity for adults aged 18-64 years. http://www.who.int/dietphysicalactivity/
factsheet_adults/en/

. Kohl HW 111, Craig CL, Lambert EV, et al. Lancet Physical Activity Series Working Group. The

pandemic of physical inactivity: global action for public health. Lancet. 2012; 380(9838):294-305.
[PubMed: 22818941]

. Chetty R, Stepner M, Abraham S, et al. The association between income and life expectancy in the

United States, 2001-2014. JAMA. 2016; 315(16):1750-1766. [PubMed: 27063997]

. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Lancet Physical Activity Series

Working Group. Effect of physical inactivity on major non-communicable diseases worldwide: an
analysis of burden of disease and life expectancy. Lancet. 2012; 380(9838):219-229. [PubMed:
22818936]

. Physicial activity. US Dept of Health and Human Services; Healthy People 2020. https://

www.healthypeople.gov/2020/topics-objectives/topic/physical-activity [Accessed May 4, 2016]

. New York City. Active Design Guidelines: Promoting Physical Activity and Health in Design. New

York, NY: Dept of Design and Construction, Dept of Transportation, Dept of City Planning; 2010.

. Rundle AG, Sheehan DM, Quinn JW, et al. Using GPS data to study neighborhood walkability and

physical activity. Am J Prev Med. 2016; 50(3):e65-e72. [PubMed: 26558700]

. Murphy MH, Nevill AM, Murtagh EM, Holder RL. The effect of walking on fitness, fatness and

resting blood pressure: a meta-analysis of randomised, controlled trials. Prev Med. 2007; 44(5):377-
385. [PubMed: 17275896]

JAMA. Author manuscript; available in PMC 2018 February 01.


http://www.who.int/dietphysicalactivity/factsheet_adults/en/
http://www.who.int/dietphysicalactivity/factsheet_adults/en/
https://www.healthypeople.gov/2020/topics-objectives/topic/physical-activity
https://www.healthypeople.gov/2020/topics-objectives/topic/physical-activity

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rundle and Heymsfield

10.

11.

12.

13.

14.

15.

16.

Page 5

Lovasi GS, Grady S, Rundle A. Steps forward: review and recommendations for research on
walkability, physical activity and cardiovascular health. Public Health Rev. 2012; 33(4):484-506.
[PubMed: 25237210]

Creatore MI, Glazier RH, Moineddin R, et al. Association of neighborhood walkability with
change in overweight, obesity, and diabetes. JAMA.

Frank LD, Sallis JF, Saelens BE, et al. The development of a walkability index: application to the
Neighborhood Quality of Life Study. Br J Sports Med. 2010; 44(13):924-933. [PubMed:
19406732]

Vlahov D, Galea S. Urbanization, urbanicity, and health. J Urban Health: Bull N Y Acad Med.
2002; 79(4 suppl 1):S1-S12.

Neckerman KM, Lovasi GS, Davies S, et al. Disparities in urban neighborhood conditions:
evidence from GIS measures and field observation in New York City. J Public Health Policy. 2009;
30(suppl 1):S264-S285. [PubMed: 19190579]

Lovasi GS, Hutson MA, Guerra M, Neckerman KM. Built environments and obesity in
disadvantaged populations. Epidemiol Rev. 2009; 31:7-20. [PubMed: 19589839]

Schwartz, J. [Accessed May 4, 2016] Michigan City turns down millions of dollars, saying federal
money is not free. New York Times. Dec 23. 2011 http://www.nytimes.com/2011/12/23/us/
michigan-city-of-troy-led-by-tea-party-mayor-rejects-federal-dollars.html?_r=0

JAMA. Author manuscript; available in PMC 2018 February 01.


http://www.nytimes.com/2011/12/23/us/michigan-city-of-troy-led-by-tea-party-mayor-rejects-federal-dollars.html?_r=0
http://www.nytimes.com/2011/12/23/us/michigan-city-of-troy-led-by-tea-party-mayor-rejects-federal-dollars.html?_r=0

	References

