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The United States is facing unprecedented health challenges – such as obesity and cardiovascular disease –many
of which are related to a lack of or insufficient physical activity. Maintaining or creating parks and other public
recreation facilities that promote physical activity is particularly important for combating these. This brief de-
scribes a strategic planning initiative, known as “Healthy, Connected Chattanooga.” The City of Chattanooga, Ten-
nessee, partneredwith The Trust for Public Land, a national nonprofit organization, to analyze the city for physical
activity opportunities and identify areaswhere interventionswere of highest need. Interventions include the cre-
ation of newparks and the activation of existing ones through the installation of fitness facilities known as Fitness
Zones®. Maps and an on-line decision-support tool (web portal) were developed between 2013 and 2015, and
are being used by the city to make strategic investment decisions. The decision-support analysis described in
this brief has engaged a wide variety of stakeholders, opened the door to a broader base of funding sources for
health-related interventions, and provided evidence for discussions about equity, access to resources, and prior-
itization of future projects. This brief presents a framework for integrating scientificmodelswith community and
social metrics, enabling more complete and accurate understanding of cities and the identification of more equi-
table, strategic, and investable solutions to current and pressing challenges.
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1. Introduction

It is well established that inactivity is associatedwith causes for cost-
ly diseases such as cardiovascular disease or type 2 diabetes (Lee et al.,
2012; Sallis et al., 2012), and providing access to green spaces, such as
parks, can serve as a health promoting measure by promoting higher
levels of physical activity (Wolch et al., 2014; Blanck et al., 2012; Gies,
2006). In addition to physical health, parks can contribute to improved
mental health and provide social benefits (Jackson et al., 2013;
Konijnendijk et al., 2013), as exposure to nature and green spaces can
reduce stress and mental disorders (Sturm and Cohen, 2014; Ward
Thompson et al., 2012) and strengthen a sense of social connectedness
and social support (Maas et al., 2009).

In the City of Chattanooga, significant swaths of populations are dis-
connected from opportunities to enjoy, experience, and benefit from
parklands due to a lack of physical access and connectivity, as well as
a lack of recreational activities that serve the needs and wants of the
community. Planning for the protection or redevelopment of green
spaces is urgent – Chattanooga, like most cities, has a limited and de-
creasing amount of natural areas and other open space with which to
work. The question addressed in this brief is one of how parks – both
.

in terms of individual sites and system wide planning – can be maxi-
mized to improve health and physical fitness. This brief focuses on
two important elements of planning for parks: (1) access and (2) facil-
ities, in particular Fitness Zones®, free outdoor fitness equipment often
located in local parks.

Access, as defined here, includes both proximity to parks and equita-
ble distribution. Close-to-home access to parks is strongly associated
with park use and physical activity, and studies have shown that people
living within a half-mile, or a ten-minute walk, of a park tend to partic-
ipate in more physical activity than those who do not (Kaczynski et al.,
2008; Cohen et al., 2007; Roemmich et al., 2006). Public parks are also
shown to be essential physical activity resources forminority communi-
ties in particular (Wolch et al., 2014; Cohen et al., 2007), many of which
have disproportionate health challenges and lack access to sufficient or
appropriate park facilities (Jenkins et al., 2015; Bruton and Floyd, 2014).

Secondly, facilities are one significant attribute of parks that impact
and can encourage use (Baran et al., 2014; Mccormack et al., 2010).
One type of facility, Fitness Zones®, has been studied in Los Angeles,
and has been demonstrated to be a cost-effective intervention that in-
creases physical activity and can bring new users to park spaces
(Cohen et al., 2012). Park visitors demonstrated higher levels of moder-
ate to vigorous levels of physical activity in Fitness Zones® than in other
park areas, and this was seen across all age groups (Cohen et al., 2012).
In addition to the type of facilities, theway inwhich they are chosen can
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be impactful. For instance, it is possible that community engagement
and involvement in park design can lead to increases in park use and
physical activity (Slater et al., 2016).

As many cities struggle with health concerns and limited funding,
finding tools for sound strategic action is a high priority. The Trust for
Public Land, a national nonprofit organization that protects land for peo-
ple and creates parks nationwide, works through its Parks for People
Initiative, to ensure that everyone living in American cities lives within
a ten-minute walk to a park, playground, or protected natural area. The
Trust for Public Land focuses park redevelopment efforts on low-in-
come, historically underserved neighborhoods, and collaborates with a
diverse group of partners to create livable, healthy, and resilient com-
munities. In the case study presented here, The Trust for Public Land
partnered with the City of Chattanooga on a project known as “Healthy,
Connected Chattanooga.” This brief explores the data used in this plan-
ning effort to identify high-need areas (where enhanced access to parks
was needed), as well as the way data informed site design decisions
(where Fitness Zone® facilities would likely most be impactful).

2. Methods

“Healthy, Connected Chattanooga” is a planning initiative undertak-
en by the City of Chattanooga, recognized as a national leader in their
creative use of green space and other public amenities tomaintain a sus-
tainable, healthy, and resilient city. In order to better integrate and le-
verage existing and long-term investments in resiliency and health,
The Trust for Public Land partnered with various city departments to
demonstrate how strategic green space planning can maximize multi-
ple-benefit potential. These multiple benefits include offering oppor-
tunities for exercise and leisure time physical activity; connecting
destinations with greenways and offering opportunities for non-mo-
torized transportation; and increasing greenery to alleviate environ-
mental issues such as flooding and urban heat island. This brief
focuses on the analysis relating most directly to physical activity
health impacts – in the form of (1) identifying opportunities to in-
crease park access through potential new park creation, and (2) acti-
vation of existing green spaces through the incorporation of fitness-
supporting facilities.

In terms of identifying areas for new green space creation, the first
step was identifying gaps in park availability. To identify park access
gaps, The Trust for Public Land used Esri Network Analyst (a geographic
information systems, GIS, tool used to model routes) to analyze
Chattanooga's existing park system, which includes parkland owned
by regional, state, and federal agencies. In 2013, at the time of tool cre-
ation, school playgroundswere not formally open to the public, sowere
not included in this analysis. The Esri Network Analyst software was
used to identify all locationswithin a ten-minutewalk of a park (defined
as a half-mile walking distance to a public park entrance using the
public road network and uninterrupted by physical barriers such as
highways, train tracks, rivers, and fences). Areas not within these ten-
minute service areas were identified as gaps.

A demographic profile was then developed for these park access gap
areas, in order to create a “score” indicating relative park need. Areas
with greater scores were determined to be the gap areas where new
park creation would be most highly needed. These scores used the fol-
lowing data, weighted differently using the best available research and
input from an advisory team comprised of experts in the fields of plan-
ning, health, transportation, and park creation: population density (50%
of the score), percentage of population age 19 and younger (25%), and
percentage of households with income less than 75% of city median in-
come (25%). Datawas from the 2013 Forecast Census block groups, pro-
vided by Esri.

In considering the prioritization of activations through Fitness
Zones®, each park in the City of Chattanooga was “scored” based on
health, demographics, and recreational facility access indicators. Health
indicators include the percentage of obese teens ages 10 to 17,
likelihood of obese or overweight adults, likelihood of adults not meet-
ing physical activity recommendations, likelihood of heart disease, like-
lihood of diabetes, likelihood of suicide, likelihood of stroke, and
likelihood of respiratory disease. Demographic indicators include popu-
lation density, percentage of population age 19 and younger, percentage
of population age 65 and above, and percentage of low-income house-
holds. Data was provided by Esri, the Centers for Disease Control, and
the Tennessee Department of Health (the Behavioral Risk Factor Sur-
veillance System, BRFSS poll). Data was analyzed by block group, and,
for much of the health data, a synthetic estimate of block group likeli-
hood was derived from county-level statistics based on age and race
using contingency table statistical analysis. More detail about this data
is included in Table 1.

For recreational facility access, we mapped 10-minute walk (half-
mile) service areas for park locations that provide unprogrammed pub-
lic access to at least a portion of their recreational amenities and have no
barriers to entry, such asmembership or entrance fees. These data were
provided by the City of Chattanooga.

Maps were created for each analysis – one to illustrate park access
equity (gaps in access to existing parks and open space), and another
(shown below) to illustrate activation-through-Fitness Zone® opportu-
nities (parkswith the highest opportunity for enhancement through fit-
ness zones) (Fig. 1).

3. Results and discussion

Using themethod described in this brief, project partners worked to
develop strategic planning tools (in the formof an on-linemapping por-
tal) in order to locate places where new parks or Fitness Zones® could
have the most significant impact through park access and serve to in-
crease physical activity in the highest-need communities. The analysis
conducted revealed that 68% of the total City of Chattanooga population
was not served by the existing park system; in other words, 117,630
people did not have a public park within a half-mile of their homes. In
addition, 18 sites were identified as being in areas of “very high” need
for activation through the installation of a Fitness Zone®.

The on-line mapping portal is shared among multiple departments
and is being used to inform project selection and prioritize requests
for funding. The Trust for Public Land has trained approximately 30
city employees, from multiple departments. This tool is also shared
with other community groups, such as Greenspaces, the Foundation
community, and United Way of Greater Chattanooga. While the portal
was not designed as an open data asset, it has been used to improve
or inform coordination among departments, decision-making formulti-
ple-benefit projects, investment or funding prioritization decisions, and
advocacy.

For instance, The Trust for Public Land has worked with the City of
Chattanooga Transportation Department, The City of Chattanooga
Water Quality Program, and The Economic and Community Develop-
ment Department, to make the case for parks and greenway projects
and raise over $2.3million for their implementation. Data is helping pri-
oritize new parks in Chattanooga, including the Lynnbrook Park, a 1.4-
acre community park that is located in an area with 2557 people living
within a 10-minute walk of this currently-vacant lot. This park is in the
Oak Grove neighborhood, which is denser, more low-income, andmore
diverse than the city as a whole, and also faces issues such as low per-
ceptions of safety and diminished civic participation. According to the
mapping analysis, this densely-populated area currently lacks sufficient
park space, is mainly low income, has a high percentage of children, and
has a high likelihood of obesity and diabetes. The Trust for Public Land
will help redevelop this park, and recently received a $50,000 grant
for community participatory design.

In addition, The Youth and Family Development Department has
partneredwith The Trust for Public Land to secure $600,000 for 6 Fitness
Zones®, which will be located at facilities prioritized due to the level of
need identified through the analysis described in this brief. Notably,



Table 1
Healthy, Connected Chattanooga criteria descriptions.

Criteria Data description Source

Demographics
Population density Residents per acre by census

block group.
2013 estimated
demographics from Esri.

Percentage of
population age 19
and younger

Percent children 19 and
under by census block
group.

2013 estimated
demographics from Esri.

Percentage of
population age 65
and above

Percent low income
households by census block
group. A low income
household is defined as a
household with less than
$33,000 annual income
(approximately 75% of the
median household income
for the City of Chattanooga).

2013 estimated
demographics from Esri.

Percentage of
low-income
households

Percent seniors 65 and older
by census block group.

2013 estimated
demographics from Esri.

Health indicators
Percentage obese
teens ages 10 to 17

Estimated % teens ages
10–17 in each block group
that are in the 95th
percentile for BMI-for-age
index (classified as “obese”
in the 2007 National Survey
Children's Health)

Centers for Disease Control
and Prevention

Likelihood of obese or
overweight adults

Likelihood of adults
18 years or older that are
either overweight (BMI
greater than or equal to 25)
or obese (BMI greater than
or equal to 30). County
statistics were self-reported
via 2009 BRFSS poll.a

Tennessee Behavioral Risk
Factor Surveillance System;
2013 census demographics
by block group

Likelihood of adults
not meeting
physical activity
recommendations

Likelihood of adults
18 years or older not
meeting physical activity
recommendations of
participating in either
moderate physical activity
for 30 or more minutes per
day on five or more days per
week, or vigorous activity
for 20 or more minutes per
day on three or more days
per week. County statistics
were self-reported via 2009
BRFSS poll.a

Hospital Discharge Data
System, Tennessee
Department of Health; Esri.

Likelihood of heart
disease

Hospitalization rates (per
100,000 residents) in
Hamilton County due to
heart disease. Data are for
discharges, not necessarily
for unique patients and are
calculated for all ages. Age
adjusted to the 2000
standard US population.a

Hospital Discharge Data
System, Tennessee
Department of Health; Esri.

Likelihood of diabetes Hospitalization rates (per
100,000 residents) in
Hamilton County due to
diabetes. Data are for
discharges, not necessarily
for unique patients and are
calculated for all ages. Age
adjusted to the 2000
standard US population.a

Hospital Discharge Data
System, Tennessee
Department of Health; Esri.

Likelihood of suicide Mortality rate (deaths per
100,000 residents) in
Hamilton County due to
suicide 2007–2009. Age
adjusted to the 2000
standard US population.a

TN Department of Health;
Esri.

Likelihood of stroke Hospitalization rates (per
100,000 residents) in
Hamilton County due to

Hospital Discharge Data
System, Tennessee
Department of Health; Esri.

Table 1 (continued)

Criteria Data description Source

stroke. Data are for
discharges, not necessarily
for unique patients and are
calculated for all ages. Age
adjusted to the 2000
standard US population.

Likelihood of
respiratory disease

Hospitalization rates (per
100,000 residents) in
Hamilton County due to
CLRD (Chronic Lower
Respiratory Disease). Data
are for discharges, not
necessarily for unique
patients and are calculated
for all ages. Age adjusted to
the 2000 standard US
population.

Hospital Discharge Data
System, Tennessee
Department of Health; Esri.

Fitness facility access
Access to recreation
facilities

Access to recreation
facilities that provide
un-programmed public
access to at least a portion of
their recreational amenities
and have no barriers to
entry, such as membership
or entrance fees. These sites
may provide unique
partnership opportunities
for establishing and
maintaining new fitness
zones. Areas within 1/2 mile
of an existing recreation
facilities were score highest.
Areas within 1/2 to 1 mile
were scored moderately.

City of Chattanooga

a For these criteria, a synthetic estimate of block group likelihood was derived from
county level statistics based on age and race using contingency table statistical analysis.
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locating these Fitness Zones® at existing recreational sites offers unique
and effective partnership opportunities for establishing, programming,
and maintaining new Fitness Zones®.

Creating new opportunities for exercise, while also focusing on cre-
ating healthy, safe connections throughout the community, could in-
crease use and physical activity. Additional data can be incorporated
in the on-line tool to refine mapping outcomes or considered in plan-
ning, siting, or design decisions. For instance, other factors, such as per-
ceived quality, levels of safety, or programming, impact use of parks.

Currently, The Trust for Public Land is also workingwith the city and
local universities to conduct evaluations to determine levels of park use
and to assess how these sites are being received and used by both resi-
dents and park and recreation facility staff. Evaluation findings and les-
sons learned will also inform future projects to help maximize health
impacts for high-need communities.
4. Conclusions

The methods and process for park planning described in this brief
have informed changes in how and where funds are invested. The
type of strategic planning, decision-support tool described here has en-
gaged a wide variety of stakeholders – from park planners, to philan-
thropic foundations, to transportation officials, which has also opened
the door to a broader base of funding sources that can be explored for
health-related interventions. Furthermore, these tools have been
shared with the public and local advocates, lending evidence to discus-
sions about equity, access to resources, and prioritization of future
projects.



Fig. 1. Healthy, Connected Chattanooga Fitness Zone® map analysis.
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While data is essential for informing long-term planning and deci-
sion-making, having a framework and tool for integrating scientific
models with community and social metrics can enable the formation
of amore comprehensive and accurate story. This in turn, can help iden-
tifymore equitable, strategic, and investable solutions to increase access
to physical activity resources for those communities with the greatest
needs.
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found, in the online version.
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