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Executive Summary

Background

The Nashville Area Metropolitan Planning Organization (MPO) conducted a Health Impact 
Assessment (HIA) in partnership with a graduate student from the Brown School of Public 
Health at Washington University in St. Louis. The HIA examines how a potential school could 
hypothetically impact student health by being sited within the Hamilton Springs Transit-
Oriented Development (TOD) in Lebanon, Tennessee. An HIA is a formal process by which to 
evaluate the potential positive and negative health impacts of a proposed policy or project. This 
report: provides background on school siting and the Hamilton Springs TOD; describes the HIA 
process, its potential health impacts; and makes policy recommendations that could impact 
human health.

The term “school siting” describes the process of selecting a new site upon which to build 
a school. Because financial considerations are largely a concern of many school districts, 
many school sites are selected based largely on land-purchase prices. Affordable land 
with enough acreage for a typical American school campus is often located far from dense 
residential areas, and so may therefore be a significant distance from where students who 
attend the school actually live. The resulting impact of constructing schools disconnected 
from residential population density is that students are less likely to walk or bicycle to school 
(even with sidewalks or bikeways), and must therefore be driven by bus or automobile. The 
associated emissions, traffic congestion, likelihood of collisions, lengthy travel times, and 
missed opportunities for physical activity, can negatively affect child health. Furthermore, 
research suggests that retail food environments around schools (fast food restaurants) may also 
negatively impact children’s health status. 

The Hamilton Springs TOD will include residential, retail, and office space. Thinking strategically 
about both the TOD’s food environment and opportunities to walk or bicycle to school could 
positively impact the health –not only of children who attend the potential school– but also of 
the adults who live and work in the development.

Conclusions

The HIA concludes that if a school were sited within the Hamilton Springs TOD, all TOD residents 
would live no more than a half-mile from the school, thereby eliminating the need for busing, 
and creating the potential for all students to walk or bicycle to school (with supervision for 
younger, elementary-school aged children). If the retail food environment also receives careful 
consideration, the TOD might include a full-service grocer, while limiting or prohibiting more 
unhealthy food options, thereby enabling children and adults to make diet choices that better 
promote health and longevity.

Recommendations

Recommendations made as a result of this HIA are as follows:

1.  Consider adopting a joint-use agreement between the community and the school. 
2.  Consider limiting development of fast-food restaurants around the school and   
 locate a full-service grocery store within the TOD.
3.  Consider implementing a “Complete Streets” policy. 
4.  Consider implementing an inter-agency agreement on school-siting policy between  
 the city’s planning department and school district. 
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Objectives 
This is a Health Impact Assessment (HIA) of a school-siting decision for Hamilton Springs, a 
Transit-Oriented Development (TOD) in Lebanon,Tennessee: the potential for positive and/
or negative health consequences of a school within the TOD, as related specifically to factors 
around transportation infrastructure and food access. HIA objectives include identification 
of the potential health impacts, recommendations to improve health, and the reduction of 
negative health outcomes resulting from available transportation and food options.

Background 
Metropolitan Planning Organizations are established through federal legislation for urbanized 
areas of more than 50,000 people and are charged with helping to identify transportation 
needs and allocate federal transportation dollars to projects in a region. The Nashville Area 
Metropolitan Planning Organization (MPO) coordinates the planning of federally-funded 
transportation projects for Davidson, Rutherford, Sumner, Williamson, Wilson, and parts of 
Maury and Robertson counties in Middle Tennessee. The MPO is comprised of representatives 
from local, state and federal agencies, and serves as a partnership among: the United States 
Department of Transportation, Tennessee Department of Transportation, transit agencies, local 
elected leadership, local planning directors, public works directors, the business community, 
and citizens. The MPO works with its members, stakeholders, and the public to determine 
regional transportation priorities, and then allocates resources to address those needs.
 
The MPO plans, prioritizes, and selects transportation projects for federal funding; it also 
develops the Long-Range Transportation Plan and [short-range] Transportation Improvement 
Program for the Middle Tennessee region. Recognizing the relationship between transportation, 
environmental and public-health outcomes, the Nashville Area MPO has committed to 
incorporating health improvement into its transportation policies, plans, programs. 

Figure 1. Hamilton Springs TOD Conceptual Rendering, Lebanon, TN, hamiltonsprings.com
Source: Lose & Associates, Inc.
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Health considerations are reflected primarily through MPO support and promotion of active 
transportation (e.g., transport modes that involve physical activity, such as walking and 
bicycling – including pedestrian or bicycle trips to/from transit). 

Land Use

In community and regional planning processes, oftentimes the relationship between land 
use and transportation can be treated inattentively. Because planning for land-use and 
transportation is often conducted by separate government departments across multiple levels, 
it can result in disjointed coordination between development and the transportation facilities 
needed to support that development. As a result, transportation infrastructure has historically 
tended to support sprawling land development patterns by extending and widening roads, 
and constructing new roads to support greenfield development. When land uses are separated 
(housing disconnected from jobs, for example) with longer travel distances and roadways 
designed exclusively for automobile mobility, active transport becomes an inconvenient, even 
dangerous, mobility option.

But a mixture of land uses –connected places to live, work, attend school, shop– enable short 
trips. With safe and convenient active transportation facilities such as transit stops, sidewalks 
and bikeways, it is possible for reasonably shorter trips (a few miles or less) to be routinely 
accomplished by a mode(s) other than the personal automobile.

The Nashville Area MPO is interested in supporting the improved coordination of planning 
for land use and transportation, especially for newly-constructed schools. Building schools 
in tandem with residential areas better enables close proximity of education facilities to the 
populations they serve. If sidewalks and bikeways are also constructed in conjunction with a 
school, it is more likely that parents and students will be able to safely and conveniently walk or 
bicycle to school (either the entire trip or a portion thereof). 

In 2012, a TOD had recently been approved and was just breaking ground in Middle Tennessee. 
The MPO decided to engage in a rapid Health Impact Assessment in order to better understand 
positive and negative health impacts on children who might potentially be enrolled in a school 
within the Hamilton Springs development. The school as proposed would be located no more 
than a ½-mile away from the estimated 4500 residents who are expected to live within the TOD 
at its full build-out.

Health Impact Assessments

A Health Impact Assessment (HIA) is “a combination of procedures, methods, and tools by 
which a policy, program, or project may be judged as to its potential effects on the health 
of a population, and the distribution of those effects within the population” (World Health 
Organization, 2012). HIAs evaluate the potential health effects of a proposed policy and can 
inform decision-makers on providing for community health and quality-of-life.
 
Generally, health impact assessments follow six key steps: screening, scoping, assessment, 
developing recommendations, reporting, and monitoring & evaluation (CDC, 2009). 

•	 Screening: determine a policy area where an HIA would provide valuable information 
•	 Scoping: identify the priority health impacts for examination 
•	 Analysis	and	Assessment: determine who will be affected (and how) by the policy change
•	 Developing	Recommendations: Provide suggestions for changes or additions to the policy 

that can mitigate negative health impacts 
•	 Reporting: Present recommendations and key findings to decision-makers 
•	 Monitoring	&	Evaluation: Identify how an HIA affected the decision; observe health 

impacts
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There are three types of Health Impact Assessments:

1.  Desktop: A 2-4 week assessment that uses existing data for a proposed policy that   
 has few anticipated health impacts. Desktop HIAs consist of a screening exercise and a  
 general overview of potential health impacts.

2.  Rapid: A 2-3 month site-specific assessment that contains analysis of stakeholder   
 opinions and/or data-based research. Like desktop HIAs, they do not obtain new   
 survey work or data from the field, but they do detail specific health impacts. 

3.  Comprehensive: Up to a year in duration, comprehensive HIAs contain new data   
 and robust community engagement, as gathered from the field. 

HIAs are an established mechanism to examine the effects of a variety of built-environment 
policy decisions. Previous North American HIAs have examined policies ranging from walk-to-
school programs to subsidies for home-heating (Dannenburg, 2008). Thus far, there has been no 
documented HIA on a community’s school-siting decision. 

Health Impact Assessment and School Siting

 The Nashville Area MPO seeks to examine the human and environmental health impacts of 
school siting, from the vantage-point of transportation and land-use planning.  To help introduce 
school siting as a relevant concern to Middle Tennessee stakeholders, the MPO hosted a 
regional symposium on school siting in 2010, with presentations by national experts. In post-
conference opinion surveys, over 100 attendees (representing public, private, and community 
organizations) shared that the region’s greatest needs around this issue included improved 
communication between school boards and facilities planners, and the development of model 
school-siting guidelines.

In May 2012, construction crews broke ground on Middle Tennessee’s first transit-oriented 
development. The developer was interested in including a school as part of community plans. 
MPO planners supposed that factors such as a school sited near or in a TOD, the surrounding 
retail food environment, and availability of transit options could potentially impact child health. 

A rapid HIA might influence several key decision-points in the TOD’s school-siting process, 
namely the facility’s placement and building features. It might also help to inform decisions 
made around the supporting transportation network and nearby land uses, specifically the 
TOD’s retail food environment. Health impacts are not often considered or prioritized during 
school-siting discussions; an HIA could help to bring this type of information to light. 

Health Impact Assessment Goals

The specific goals of this rapid HIA were to:

1.  Examine the positive/negative health impacts of siting a school in or near  
 Hamilton Springs, a transit-oriented development
2.  Examine positive/negative health impacts of surrounding retail food environment
3.  Determine the impact of transportation options 

School Siting Process
 
The process for locating new schools, deemed school siting, varies from state to state. 
Tennessee currently does not have a statewide policy in place for school siting. Many states 
have minimum-acreage requirements that specify schools must be sited on large plots of land. 
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Although Tennessee does not have this mandate, in many communities the minimum site sizes 
become de facto local policy, where elementary schools are routinely sited on 30-acre parcels, 
and middle and high schools sited on as much as 50 or even 100-acre tracts. Another common 
practice is the creation of mega-campuses that host multiple schools (elementary, middle, high). 
In these cases, combined acreage creates school campuses with massive distances from the 
road to the actual school building. Finding available, undeveloped parcels of this size can be a 
challenging purchase proposition for school districts. Large parcels are typically located in low-
density areas, meaning they are not likely to be situated close to the actual student populations 
the new facility would be intended to serve.

For this reason, greenfield parcels located far from development –often on busy, high-speed 
arterial or collector streets with auto-only access– get selected by school districts for campus 
construction. Because greenfields are undeveloped or underdeveloped, the supporting 
street network may not yet include neighborhood or local streets, and in this regard are less 
conducive to children walking or bicycling to school. Surrounding transportation improvements 
may also exclude sidewalks, transit stops, or bicycle lanes, as responsibility for planning these 
facilities typically happens in agencies outside of school districts (planning and public-works 
departments, transit agencies, etc).

In Middle Tennessee, most schools-facilities managers work with consultants or district 
engineers and planners to identify a site, and then propose it to the area board of education 
(Jacobs, 2010). Once the proposal is approved by the board of education, it then moves forward 
to the city or county commission for approval of the expenditure, but not to entertain further 
discussion on the choice of location. This siting process is often handled informally, and likely 
to be altered whenever a school needs to be built on an accelerated timeframe in order to 
accommodate growth.

School districts will also sometimes scope out parcels of land without consulting property 
owners or other agencies. This is because district planners anticipate increases in negotiated 
purchase prices if the intended land use is disclosed, or if negotiations with several property 
owners are necessary – thus adversely affecting strapped district budgets. As a result, site 
selection gets conducted behind closed doors, without public involvement or consult from 
other affected municipal departments like planning, parks, roads, sewer, or water. While this 
approach may save money on initial land purchases, it fosters a disconnect between the school 
district and other government departments.

Once a school site is procured, it may need water and sewer connections, roadway 
improvements, traffic control and other infrastructure. Fragmented coordination between the 
school district and other public agencies can lead to increased costs for local governments– 
exacerbated by the need to open schools on a quick turnaround because of growth, with all the 
supporting infrastructure in place. This process also often excludes public involvement.

Most importantly for health, the process may forestall coordination with the issuance of 
new residential building permits – meaning that housing does not get planned alongside 
school construction, nor will housing necessarily be located in close proximity to new school 
campuses. Siting schools in this manner contributes to high levels of traffic congestion, as 
students who live too far from the school to walk or bicycle are increasingly driven to school by 
caregivers. 

This disjointed relationship between planning departments and school districts may also 
contribute to overcrowding. As construction of new homes is approved, existing schools can 
experience unanticipated increases in student enrollment. This then puts pressure on school 
boards to relieve overcrowding by siting new schools in an expedited manner, perhaps leap-
frogging opportunities for public and inter-agency involvement on proposed locations. 
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Guidance for School Siting

In 2004, the Council of Educational Facilities Planners International (CEFPI) and the U.S. 
Environmental Protection Agency (EPA) released a school-siting resource guide, Schools for 
Successful Communities: An Element of Smart Growth.  This publication outlines important 
school-siting features that help to facilitate quality growth.  The EPA defines smart growth as 
“development that serves the economy, the community, and the environment” (Hoskens, 
Lawrence, Lee, Lyons, & Stenzler, 2004).  The guide is geared at promoting community-centered 
schools, dispelling the notion that minimum-acreage standards should be required by states, or 
that minimums for campus size are necessary for schools to function properly. Several school-
siting factors are outlined, including the major players in local decision-making processes:

•	 School	District
•	 Board	of	Education	
•	 Facilities	Planners

Ideally, developers, consultants, and local planning organizations would also be party to 
the process. When siting schools, the following comprise ten important factors to consider 
(Hoskens, Lawrence, Lee, Lyons, & Stenzler, 2004):

1.  Educational programs and services
2. Student and community demographics
3. Site size
4. Transportation and parking
5. Community partnerships and co-location 
6. Cost comparisons on renovation versus new construction 
7. Local planning and zoning ordinances
8. Economic impact
9. Environment, health, and safety
10. Flexibility

In 2012, the EPA published voluntary guidelines for local education organizations to consider 
when selecting school sites.  These guidelines encourage community involvement in the site-
selection process, as well as evaluation of public and environmental health impacts during the 
planning and selection phases. One recommended strategy demonstrates that community-
centered schools allow for better proximity to student populations and access to transit, walking 
and bicycling for the necessary student trips to and from school (EPA, 2012). 

According to the National Policy and Legal Analysis Network, two-thirds of American schools 
are located too far from where students actually live to enable active commutes to and from 
school (NPLAN, 2012). MPO staff reviewed two helpful documents published by the National 
Trust for Historic Preservation –Why Johnny Can’t Walk to School and Helping Johnny Walk to 
School– which outline the challenges and solutions around current U.S. school-siting practices. 

Health Impact Assessment of a School Siting
As a follow-up to the School Siting Symposium hosted by the Nashville Area MPO in 2010, 
MPO staff evaluated the health impacts of a new school location by conducting an HIA on the 
prospective site.  This opportunity materialized when the developer and planning consultant 
for the new Hamilton Springs TOD in Lebanon, Tenn. began discussing the possibility of siting a 
school within the development. The school would be part of the Lebanon Special School District 
(LSSD), which consists of four elementary and two middle schools that serve 3,237 students. 
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LSSD also currently has 232 teachers and 13 administrators, and the district’s student racial 
and ethnic make-up is:  71.1% White, 17.2% African American, 9.9% Hispanic, 1.4% Asian/Pacific 
Islander, and 0.4% Native American/Alaskan (Tennessee Department of Education, 2012). Nearly 
62 percent of its students are considered economically disadvantaged. Although LSSD met the 
federal benchmarks for No Child Left Behind in the categories of math, reading and attendance, 
it did not demonstrate Adequate Yearly Progress over the previous year. 

In the LSSD, school siting has historically been conducted informally, based upon immediate 
need. Director of Schools Scott Benson estimates that a new school is built in the school district 
about every 10 years. Enrollment growth is tracked annually, and site location is primarily based 
on enrollment zoning and land prices. LSSD attempts to cultivate socioeconomic diversity 
within its schools through zoning policy. The major contributor to local school-site decisions, 
however, is the cost to the district for land acquisition.

In order to gain approval from the planning department, LSSD must submit a conditional use 
permit from the City of Lebanon. The Board of Zoning Appeals reviews this permit and directs 
planners to notify nearby property owners, addressing concerns like traffic congestion, bicycle 
and pedestrian access, and school grounds restrictions. This conditional use permit is the only 
formalized process for coordination between LSSD officials and planners for school siting. 

According to former staff members for Lebanon’s planning department, the school siting 
process ideally should give priority consideration to traffic impacts, proximity to student 
population, and nearby property owners. Schools create traffic congestion and can clog the 
surrounding road network, during a.m. and p.m. peak-hour travel periods. They can also impact 
surrounding businesses if school athletic facilities require more lighting.

Winfree Bryant Middle School (opened 2011) was the last school constructed in Lebanon. Few 
homes surround it, and while it is near the more walkable Byars Dowdy Elementary, the closest 
major roadway (Leeville Pike) has a posted speed limit of 45 miles per hour. Meaning, students 
would not be able to safely cross this road to access the adjacent neighborhood. The school site 
was selected without the planning department’s involvement. 

Although the school construction was recent, pedestrian amenities like sidewalks were not 
included. Planners were able to advocate for inclusion of a nearby bicycle lane, but efforts to 
fund sidewalk construction in surrounding neighborhoods have not been successful. 

Health Impact Assessment Six Steps

Step 1: Screening
 
Hamilton Springs

This HIA screens the potential policy decision of an elementary school’s construction within an 
approved TOD. Siting schools near housing can influence children’s travel patterns, and their 
ability to get physical activity through those travel patterns. In addition, the TOD’s retail food 
environment may impact the health of school children as well as that of community members.

The Hamilton Springs TOD in Lebanon will be the first of its kind for Middle Tennessee. Transit-
oriented development is a mixed-use residential or commercial development designed to 
maximize access to public transport, and often incorporates features to encourage a sustainable 
amount of transit ridership. Hamilton Springs will include high-end apartments, businesses, 
single-family homes, and condominiums that surround a Music City Star commuter rail train 
station. The Music City Star was established in 2006 and runs from Nashville to Wilson County, 
and includes six stops along a 30-mile corridor. The line carries approximately 1,000 riders daily.
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The master plan for Hamilton Springs, a Bell Property development, was created by Nashville-
based design firm Lose and Associates, and awarded an outstanding planning designation by 
the Tennessee Chapter of the American Planning Association for green development in a small 
community. The land use plan for Hamilton Springs specifies a mix of 80% residential to 20% 
commercial use. Bell Property has committed to creating a neighborhood that is walkable, 
sustainable, and energy efficient, with a self-imposed regulation of 22% green space (Master 
Plan). The first units are expected to open in 2013. At full build-out, the 221-acre site, located 30 
miles west of Nashville, is expected to have 980 commercial and office jobs, and 4500 residents 
within a half-mile radius of the Music City Star station. 

Below are the ten principles of smart growth that the Hamilton Springs TOD fulfills:

Smart Growth Principle Hamilton Springs TOD

Mixed-use land use Mixed housing types; 
80% residential, 20% retail

Take advantage of compact building design Mixed-use buildings, residential units on top 
of retail space

Range of housing opportunities and choices Mixed income housing

Invest in walkable neighborhoods Commitment to creation of a walkable 
community, Complete Streets on main 
boulevard

Foster distinctive, attractive communities with 
a strong sense of place, preserve open space

Twenty-two percent open space

Farmland, natural beauty and critical 
environmental areas

Dedicated greenway adjacent to rail line

Strengthen and direct development towards 
existing communities

Sidewalk connectivity to other neighborhoods

Provide a variety of transportation choices Transport provided through Music City Star 
and walkable community

Make development decisions predictable Master plan guides decisions

Fair and cost-effective, encourage community 
and stakeholder collaboration

Multi-family housing included in 
development; numerous public engagement 
meetings

Community-centered schools Prospect of community-centered school in 
development

Hamilton Springs was approved by the Lebanon City Council in March 2011. In October of that 
same year, the City of Lebanon applied for a Transportation Investment Generating Economic 
Recovery (TIGER) Grant to fund the construction of a Music City Star station to service commute 
trips of TOD residents. Although TIGER funds were not awarded, construction of the TOD moved 
forward. The developer has committed to funding the future construction of a Music City Star 
station. Construction costs for the platform and TOD access are estimated at $1-2 million.

Due to the mix of housing types available, Hamilton Springs is expected to attract families. 
Generally, TODs attract singles and couples without children (Zimbabwe et al, 2005). Although 
the number of households with children in the U.S. has declined from 50 percent in 1950 to 25 
percent in 2010, the number of children born in the United States is holding steady. 

The Center for Transit-Oriented Development’s publication,TOD 205: Families and Transit-
Oriented Development – Creating Complete Communities for All, showcases how TOD can be 
attractive for families, how families can help anchor TODs by creating diverse communities (a 
variety of ages, backgrounds, other demographics).  TOD families can also take advantage of a 
variety of destinations including jobs, education, and healthcare (CTOD, 2012).



Nashv i l l e  area MPO    sPr iNg 2013    12

Figure 2. Hamilton Springs TOD Master Plan, Lebanon, TN
Source: Lose & Associates, Inc.

Proposed School Site
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Mixed-income housing –such as the range of apartments and single-family homes developed 
for Hamilton Springs– can be more affordable for young families.  Workforce housing can 
also be advantageous to school districts in that it allows teachers to affordably live closer to 
the school where they are employed.  With a variety of housing types and prices, and transit 
systems that offer feasible alternatives to driving, families may choose TOD living (like Hamilton 
Springs), especially if the possibility of an onsite school is included in the TOD plans. 

The Master Plan for Hamilton Springs details the built environment around the potential school 
site. The main boulevards feature pedestrian amenities such as continuous, wide sidewalks, 
street trees, and dedicated bike lanes. By screening the built environment for the prospective 
school site, as well as the possibilities for its adjacent retail food options, there is an opportunity 
to impact the health of children, residents, visitors, and workers of the Hamilton Springs TOD. 

The proposed school site, though not yet officially part of the Master Plan, appears in Figure 2. 

Step 2: Scoping
 
Potential health outcomes resulting from the proposed school site, as well as two priority 
issues, were identified through an extensive literature review. [See Appendix C for a pathway 
diagram of all potential health impacts, positive and negative, that could result from the 
Hamilton Springs school-siting decision.]

Rapid HIAs do not facilitate the collection of new data, and there was also limited capacity for 
analysis of existing data. Therefore, the focus was on two main areas that were perceived to 
possess a high level of potential for impacting child health: transportation and food access. 
These comprise basic components of everyday living; the construction of a new TOD yielded 
an unprecedented opportunity to focus on the possibility of healthy transport and food options 
therein.

1. Transportation Options 

The Nashville Area MPO recognizes the demonstrated connection between transportation 
decision-making and public health outcomes, including pediatric health. In 2009, the MPO 
completed a Regional Bicycle and Pedestrian Study that assessed available accommodations 
for active transportation, and made policy recommendations with a greater emphasis on 
active transport. In 2010, the MPO adopted its 2035 Regional Transportation Plan, with active 
transportation as a cornerstone of both policy and funding strategies. Health impacts of active 
transportation are addressed in this HIA via heat maps of walking and bicycling conditions. 

2. Food Environments 

How food access and environments can impact obesity and nutrition is an emerging field 
of research. Schools located in close proximity to fast food, for instance, may have higher 
incidences of obesity among their school populations than schools with access to healthy 
food options. In addition, research shows that housing near grocery stores increases the 
consumption of fresh, nutritious foods, while housing located far from fresh-food retailers 
decreases consumption, particularly for low-income households with limited transportation 
options. This HIA attempts to address this issue through a literature review, as well as 
interviews with local planners.

Due to time constraints associated with the rapid HIA format, unaddressed issues included: 
school choice and impacts on equity, transportation; projected growth in diversity of student 
populations; air quality around the proposed school site; and health impacts of construction 
materials. Moreover, the HIA’s scope did not permit any in-depth evaluation of academic quality.
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Step 3: Analysis and Assessment

For its analysis portion, this HIA relies on the following primary sources:

•	 MPO’s Regional Bicycle & Pedestrian Study
•	 Input from national experts, local stakeholders
•	 Onsite observational/qualitative data
•	 Comparison school sites
•	 Tenn. Dept. of Education data
•	 U.S. Census Bureau data
•	 Journal articles & gray literature
•	 Nashville Area MPO heat maps

Regional Bicycle and Pedestrian Study

In 2009, the MPO completed its Regional Bicycle & Pedestrian Study, establishing a
strategic vision for improving walking and bicycling opportunities in greater-Nashville. 
That vision feeds into the MPO’s 2035 Regional Transportation Plan, and provides the
basis upon which future regional funding priorities are 
established for bicycle and pedestrian facilities in Davidson, 
Rutherford, Sumner, Wilson, Williamson counties, as well 
as the cities of Spring Hill and Springfield. It includes a 
comprehensive regional inventory of existing bicycle and 
pedestrian facilities: greenways, sidewalks, bikeways. 
Hamilton Springs (under construction, as of publication) will 
include sidewalks and bikeways. The 2009 inventory helps to 
support a future vision for how TOD facilities might connect 
with existing and/or planned
sidewalks and bikeways. 

The Study’s bicycle and pedestrian Latent Demand Model is 
based on eight trip types (5 bicycling; 3 walking) that analyze 
a given parcel’s proximity to various land uses (schools, parks, transit stops, work places, 
commercial areas, etc).  When future land uses are put into this model, its resulting run of 
the hypothetical bicycle and pedestrian trips has the potential to be dynamic. For example, a 
Hamilton Springs model-input would estimate resultant bicycle and pedestrian trips. At this 
time, the model is not equipped to account for prospective land-use changes, although future 
versions will seek to do so.

Furthermore, for the 2009 Study, a Bicycle Level of Service and Pedestrian Level of Service 
(LOS, scaled A-F) was conducted for 3300+ miles of roadways. The roads servicing the TOD are 
also not yet included in the LOS analysis but, again, these models are helpful for the purpose 
of understanding and accounting for current safety and comfort-level conditions for cyclists 
and pedestrians who use the roads around the TOD site today. Similarly, bicycle and pedestrian 
crash and fatality data from the 2009 study were pulled for the areas surrounding the TOD. 

Finally, the Regional Bicycle & Pedestrian Study analyzes health-impact areas in Middle 
Tennessee among populations that are likely to have high rates of health disparities and limited 
access to personal transportation (e.g., households with low-to-no vehicle ownership, etc).  
‘High health-impact areas’ are mostly considered to be those of lower socioeconomic status, 
age 65+, and/or of minority racial/ethnic descent. If a designated area (Census tract) exhibits a 
higher-than-average concentration of all these demographics, for the purposes of the Study, 
it was coded as a high health-impact area, as evidence points to greater-than-average rates of 
chronic disease among these populations (diabetes, heart disease, asthma, etc). While data of 
this nature does not yet exist for the Hamilton Springs TOD, it is still useful to consider whether 
any of these populations currently reside in the nearby area. 
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National Experts and Local Stakeholders

Qualitative research was conducted via interviews with professionals who either work in or 
study school siting, and/or who write model school-siting policies and guidelines. The purpose 
of this research element was to gain expert insight into opportunities and challenges associated 
with TOD school sites, as well as existing school facilities in the region. Some interviewees 
work in food policy and contributed to an assessment of the potential retail food environment. 
Interview remarks supplemented analysis and literature review, where applicable.

 These national and local experts included: 
•	 Megan Wier, San Francisco Department of Health 
•	 Joan Randall, Vanderbilt Univ. Institute for Obesity & Metabolism; Tenn. Obesity Taskforce
•	 Beth Dodson, Prevention Research Center - Washington University in St. Louis 
•	 Renee Kuhlman, National Trust for Historic Preservation 
•	 David Salvesen, Center for Sustainable Community Design, UNC-Chapel Hill
•	 Regina Langton, U.S. Environmental Protection Agency
•	 Suganthi Simon, U.S. Environmental Protection Agency
•	 Tracy McMillian, School of Architecture - University of Texas at Austin
•	 Noreen McDonald, City & Regional Planning, University of North Carolina - Chapel Hill
•	 Brian Fellows, Safe Routes to School - Arizona Department of Transportation 
•	 Sara Zimmerman, National Policy & Legal Analysis Network to Prevent Childhood Obesity
•	 Anne Bikle, Built Environment & Land Use Program - Seattle & King County Public Health
•	 Mike Raible, School District of Charlotte, North Carolina 
•	 Breanna Morrison, Los Angeles Community Health Council

From discussions with these experts, several major themes emerged, as follows:
•	 Multi-disciplinary approach to school siting is needed: planning, public health, preservation.
•	 Draw upon national and local precedent for schools sited in urban, walkable environments.
•	 Input on the HIA process itself, comparison HIAs (ex., Tennessee Food Desert Relief Act HIA).
•	 Walkable neighborhood construction and associated home prices could be correlated to the 

potential economic impacts of the TOD school site.
•	 Escalating home prices could result in challenges related to workforce housing (price-points 

could become too high for some income levels to afford).
•	 If the school accommodates fewer cars, there is a potential cost-savings for the district 

(maximum parking requirements), as well as less traffic and air pollution, fewer collisions.

Interviews with local stakeholders included: 
•	 Jack Bell, Developer of the Hamilton Springs TOD for Bell Properties
•	 Jay Everett, Landscape Architect with Lose & Assoc. and TOD Master Plan designer
•	 Will Hager, former Planner, City of Lebanon
•	 Magi Tilton, former Planner, City of Lebanon
•	 Scott Benson, Director, Lebanon Special School District

From discussions with these local stakeholders, the following major takeaways emerged:
•	 Land-use planning decisions must be coordinated with school-siting decisions, including 

informing school districts about new residential building permits so that school sites might 
be chosen with an anticipatory outlook for increased demand, rather than when schools 
have already reached their capacity. Involve community planners before school sites are 
selected and campus design is completed.

•	 A formalized school-siting process should consider costs other than those attributable to 
just the land purchase and building construction (infrastructure, health, environmental). 

•	 Encourage joint use: schools might open up their athletic facilities as parks for public use.
•	 Exclusionary land-use policy (ex., prohibitory regulations on fast-food restaurants), can be 

delicate to navigate. Rather, approach zoning via traffic-control (disallow drive-throughs).
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Site Visits

MPO staff toured the TOD, proposed school site, and surrounding areas with the property’s 
developer and master plan designer. The project had just recently had its groundbreaking for 
the first phase– multi-family housing. Although the surrounding areas are primarily upper-
income, single-family homes on half-acre to five and ten-acre lots, the Lebanon community has 
been supportive of the TOD’s medium-to-high densities: approximately ten dwelling units per 
acre when all is completed. The developer himself has ties to the area, and attributes his long-
standing community relationships to the support he received for the project concept during the 
local planning and zoning processes to initiate construction of the TOD.

Comparison Communities

MPO staff also visited both Byars Dowdy and Castle Heights elementary schools within 
the Lebanon Special School District, for the purposes of examining them as representative 
examples of District school-site locations and adjunct neighborhood contexts. Byars Dowdy is 
older, situated within the actual neighborhood where its students reside. Many Byars Dowdy 
students, therefore, are able to walk to school; its site is community-centered, similar to that of 
the proposed Hamilton Springs school site. Conversely, Castle Heights is located along a major 
roadway, far from the zoned community it serves. 
   
Because of this prohibitive distance, few, if any, students walk or bicycle to/from Castle Heights. 
Maps depicting Byars Dowdy and Castle Heights elementary schools are provided in Figure 4, 
as well as Appendix B. Absent a school facility constructed within Hamilton Springs, the TOD’s 
student population would be zoned to Coles Ferry Elementary (not pictured).  

Figure 3. Hamilton Springs TOD Site, Lebanon, TN
Source: Hamilton Springs



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

The MPO also conducted a case-study evaluation of a non-local but comparable TOD-situated 
school. Although few documented cases of schools sited near or in TODs exist in the current 
literature, the school district for Charlotte, North Carolina has an elementary school near a LYNX 
transit station. Constructed in 1937, the school has seen five or six capital expansions, the transit 
station being a recent addition. A “triple use” policy agreement incorporates a playground, 
parking garage, and open space as public amenities. The parking garage serves as a buffer-zone 
between the school and the light-rail line, and is capped by a sustainable green roof that also 
doubles as children’s play-space. Students are majority African-American and the surrounding 
residential context is mostly single-family housing. Because the neighborhood homes and 
school predate the light-rail line, the station area could not be planned as a true transit-oriented 
development, featuring higher-density housing and a mix of other uses (see Figure 5).

Due to the Charlotte school’s low-density surroundings, staff acknowledged that it would not be 
an HIA comparison on equal footing to that of LSSD’s Hamilton Springs school-site. However, 
an interview with the Director of Planning & Project Management for the Charlotte-Mecklenburg 
County School District provided relevant information toward this effort: The county has a joint-
use taskforce (monthly meetings since 1995) to facilitate multi-use coordination (including 
school siting) among two dozen of Charlotte’s municipal departments. This taskforce addresses 
the planning and use of capital facilities across multiple disciplines and authorities (Charlotte 
Mechlenburg Planning Department Joint-Use website).

Department of Education and Census Data

Wilson County’s population is currently around 113,993, and the City of Lebanon’s population 
is 26,190 (U.S. Census Bureau, 2010 Census). An estimated 32,177 households are classified 
as families, and 37 percent of all households have children under the age of 18. Nearly eight 
percent of families fall below the poverty line. Median household income in Wilson County is 
$56,270 – higher than the national average and that of the vast majority of Tennessee counties. 

Among adults, the obesity rate is 30 percent (University of Wisconsin’s Population Health 
Institute, 2012); and 29 percent of adults are estimated to be physically inactive. An estimated 12 
percent of the population is low-income, with little to no access to a full-service grocery store. 
The built environments surrounding Castle Heights and Byars Dowdy elementary schools serve 

Figure 4. Byars Dowdy (left) and Castle Heights Elementary Schools (right), Lebanon, TN.
White circle indicates a half-mile radius around each school. Source: Google Earth
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Source: Tennessee Coordinated School Health Data, 2012

as adequate comparative grounds for potential school-siting decisions, as they represent LSSD-
affiliated communities that are served by differently-sited schools in each case. Both offer pre-K 
through 5th grade classes; however, Castle Heights was originally built to serve grades 5-8. 
Byars Dowdy’s enrollment is 702 students; Castle Heights has an enrollment of 655. Presently, 
both have capacity for an additional 50-75 pupils. Approximately 50 percent of students at 
each school qualify for federal free or reduced lunch programs; also at both schools, nearly 40 
percent are considered clinically overweight or obese. Data on most-used transport modes to/
from school was unavailable. Satellite maps of each school appear in Figure 4 and Appendix B.

Byars Dowdy Elementary Castle Heights Elementary

Males Females Total Males Females Total

Underweight
(< 5th %ile)

2% 0% 1% 1% 2% 1%

Normal BMI 
(5th - 85th %ile)

59% 63% 61% 62% 62% 62%

Overweight or 
obese 
(≥ 85th %ile)*

39% 37% 38% 37% 36% 37%

Obese
(≥ 95th %ile)

20% 22% 21% 25% 16% 21%

Figure 5. Sterling Elementary School, Charlotte, NC   Source: Google Earth
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According to local planners, more students walk to Byars Dowdy Elementary due to its close 
proximity to homes and families. Conversely, Castle Heights is located near Leeville Pike, a 
major roadway with vehicle-speeds that render walking or bicycling less likely. Additionally, the 
area surrounding Castle Heights has more traffic congestion, due to the school site’s proximity 
to both Leeville Pike and two other LSSD schools. 

Literature Review

The pursuit of Health Impact Assessments by professionals in fields such as planning and 
public health has grown rapidly, particularly over the last five years. Available resources for 
both school siting and TODs have also grown, with an ever-increasing number of studies 
having emerged particularly on the corollary relationships among the built environment, 
transportation, and food access. These reports are invaluable resources for American 
communities to consult on project or policy work. Nashville Area MPO staff accumulated many 
of the existing resources on the impacts of school siting, walkable communities, housing prices, 
physical activity, and TOD trends. From a thorough review of these studies (a summary of which 
appears in the Appendix), a few major themes emerged:

•	 A primary reason that children do not walk or bicycle to school is the physical 
distance between home and the school site.

•	 Even those children who live under a mile from school often travel by bus/car due 
to a lack of infrastructure that would enable a safe, comfortable walk or bike trip.

•	 Higher property values are found among homes near community-centric schools.
•	 Walkable communities in general tend to have higher property values.
•	 Children who engage in regular physical activity tend to behave better in the 

classroom, and achieve better academic performance overall.
•	 Children who walk to school are more likely to engage in other physical activity.
•	 School districts with children who walk and bicycle to school post significant 

budgetary savings on busing programs.
•	 Families consider whether there are a mix of housing types available near or in 

TODs when deciding whether or not to move to one.
•	 Convenient access to fast food is positively associated with higher BMIs and higher 

daily caloric intake in some studies; other studies are unable to show correlation.
•	 One in three American youth consumes fast food on a daily basis.

Heat Mapping  

To compare differing data types/formats collected by various types of organizations (e.g., 
housing, health, transportation), the Nashville Area MPO developed a unique heat-mapping 
tool. Using GIS software that plots data with multiple variables onto a single map (Chen, 
Baker & Skipper, 2012), the tool visually maps data-sets from differing sources (which could 
impact one another or have a corollary relationship), as opposed to leaving them in a table 
or spreadsheet format. This device is useful for planning professionals, as well as other 
stakeholders and the general public, to better visualize and understand relationships.

The heat-mapping tool works by allocating point and line files to a quarter-mile grid system. 
The grid square size of ¼mile by ¼mile was selected because a quarter-mile is considered a 
comfortable distance that most people are willing to walk (to destinations, bike shares, transit). 
The ¼mile-grid is also an appropriate size for a community study area like Hamilton Springs. 
Larger study areas, such as city/county areas or multi-county regions, use a half-mile and 
a two-mile grid system, respectively. The tool was used to map areas of high health-impact 
(referenced in the 2009 Regional Bicycle & Pedestrian Study), plus additional Environmental 
Justice populations, including single-mother households and households without automobiles.
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This data was joined with Bicycle Level of Service (BLOS) model data and Pedestrian Level of 
Service (PLOS) model data. The BLOS and PLOS models indicate how well a current roadway 
safely serves bicycle and pedestrian trips, based on how the roadway scores for the safety and 
convenience of those modes. Model factors include: presence of a bikeway or sidewalk, facility 
width, number of roadway travel lanes, posted speed limit, average daily number of vehicles, 
and any buffer that may exist between the roadway and the sidewalk and/or bikeway. More 
than 3300 roadways in the MPO’s planning area were evaluated based on these criteria, then 
assigned a score from A to F (with A being the safest, and F being unsafe).

The heat maps visually present vulnerable socio-demographic populations, along with the 
current walking, bicycling, food environments around the Hamilton Springs TOD. Overlaying 
the data on where vulnerable populations reside, together with the bicycle and pedestrian LOS 
data, helps to provide location-specific indicators for: low levels of bike/ped safety, and large 
numbers of vulnerable socio-demographic populations (red); low levels of bike/ped safety, 
and low numbers of vulnerable populations (yellow); high levels of bike/ped safety, and high 
numbers of vulnerable populations (light green); or high levels of bike/ped safety, and low 
numbers of vulnerable populations (dark green).

Food-desert data sourced from Vanderbilt University researchers also provided indicators 
for: where these same vulnerable (low-income, minority, age 65+, etc) populations reside; 
transportation options near those areas; the surrounding local food environment (availability of 
full-service grocery stores); diet-related morbidity & mortality. The composite food-desert scores 
are then overlaid with locations of schools, grocery and convenience stores, to illustrate the 
food environment around both existing schools and that of the Hamilton Springs TOD (Figure 7).

As the TOD is built out and new data is collected, these heat maps can be amended to illustrate 
the built-environment components, in and around the TOD, that may impact the health of those 
who live and work there. A complete list of all variables considered appears in Appendix F. 

Figure 6. Bicycle Level of Service (BLOS), right, and Pedestrian Level of Service (PLOS), left.
Source: Nashville Area MPO
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Potential Health Impacts of 
Proposed School Site 

Obesity and Chronic Disease

In Tennessee, obesity is a major 
concern, as 36.5 percent of children 
are considered either overweight 
or obese (Dept. of Health & Human 
Services, 2010). Twenty-two percent of 
children in the LSSD are considered 
obese; 41 percent are considered 
overweight (Tennessee Coordinated 
School Health, 2012).

Obesity is associated with heart 
disease, stroke, diabetes, cancer and 
depression (Dept. of Health & Human 
Services, 2010). The Surgeon General 
recommends 60 minutes a day of 
physical activity for children, which 
can help prevent and combat obesity 
and the associated onset of chronic 
disease (U.S. Department of Health 
and Human Services, 2005). 

The walk or bicycle trip to and from
school can be an important and regular
component of children’s opportunities to conveniently get physical activity into their day. 
Walking to school can amount to a form of physical activity that becomes part of routine daily 
life; students who walk to school are found to be more physically active overall (Cooper et 
al, 2010). In one study that used accelerometer and GPS data to examine children’s levels of 
physical activity during the pedestrian trip to school, accelerometer counts were 43 percent 
higher in children who walked to school than those who traveled by car (Cooper et al, 2010).

However, despite the health benefits that accompany the more active modes of transportation, 
rates of American students walking to school have been steadily declining. In 2009, it was 
estimated that 12.7 percent of students walked or biked to/from school, as compared with 
nearly 48 percent in 1969 (McDonald, Brown, Marchetti, Pedroso, 2011). One reason may be 
that when children live more than a mile away from school, rates of walking and bicycling go 
down (APHA, 2012). In 1969, approximately 87 percent of students lived a mile or less from their 
zoned schools; by 2001, this rate of proximity had declined to 21 percent. Furthermore, parents 
express concerns with the amount of time it takes to walk their children to school, a complaint 
compounded by increasing distances between home and school (McDonald & Aalborg, 2009). 
Parental concerns also included traffic safety, and security issues (e.g., child abduction etc).

Effect of School Siting Decision on Obesity

As proposed, the TOD school site would be situated within a reasonable walking distance for 
many children. At full build-out, 4500 people are expected to reside within a half-mile of the 
school in the TOD’s village center. Concerns around distance, traffic volumes and speeds, often 
raised by parents as prohibitive barriers to their children bicycling or walking to school, would 
likely be diminished by locating a school on the TOD site as proposed (Zimbabwe, 2012).

Additionally, pedestrian-friendly environments, like that of this proposed TOD school location, 
have demonstrated increased levels of physical activity in the populations they serve. 

Figure 7. Food Desert Heat Map
Source: Nashville Area MPO, Vanderbilt University



Nashv i l l e  area MPO    sPr iNg 2013    22

For example, many “walkable” neighborhoods  –with built environments that offer amenities 
within walking distance, adequate pedestrian facilities (sidewalks, crosswalks etc)– post higher 
levels of physical activity among residents than those that do not (Giles-Corti & Donovan, 
2003). One study found an eight-percent obesity rate among children from neighborhoods with 
a built environment that was conducive to healthy eating, active living (Saelens et al, 2012). 
Another study found a positive correlation between a lack of community walkability and greater 
incidences of diabetes (Toronto, Ontario; Booth et al, 2012).

Food Access, Nutrition and Obesity

There is currently no clear academic consensus surrounding the research on associations 
between fast-food accessibility and incidences of pediatric obesity. However, U.S. fast-food 
consumption has kept pace, in a parallel manner, to the nation’s rising obesity rates (Burdette & 
Whitaker, 2004). In some studies, the proximity of fast-food retailers to schools and residences 
was associated with higher rates of obesity, though this corollary conclusion was not present 
across all the existing literature. Children who reside near fast-food restaurants do have a 
decreased likelihood of consuming fruits and vegetables (Fleischhacker, Evenson, Rodriguez & 
Ammerman, 2011). Additionally, students who attend a school in close proximity to a fast-food 
restaurant will consume 30 to 100 extra calories per school-day (Bassford, Galloway-Gilliam, 
Flynn & Morrison, 2012). It is thus reasonable to deduct that children’s health outcomes can be 
particularly vulnerable to food-access factors – the presence or absence of available options 
that would comprise a healthier diet.

Access to full-service grocers can also impact food-consumption behaviors. One study found 
that for every additional supermarket to locate within a given Census tract, consumption of 
fresh produce for a variety of demographics rose by as much as 32 percent (Morland, Wing and 
Diez Roux, 2003). Another study found that, among 10,000 adults, those whose neighborhoods 
had full-service grocers nearby also had the lowest rates of overweight and obesity; whereas, 
those adults from neighborhoods with only convenience stores nearby had the highest rates 
of overweight and obesity (Moreland, Diez Roux and Wing, 2006). A multi-state study showed 
that adults with no supermarket within one mile of home were 25 to 46 percent less likely to 
have a “healthy” diet – as defined, a diet comprised of foods associated with a low risk of ties to 
chronic disease; e.g., lower consumption of processed meats and foods high in fat, etc (Moore, 
Roux, Nettleton and Jacobs, 2008).

Researchers are also beginning to more closely examine how convenience-store food 
environments are impacting child health. A 2007 study found that adolescent males who lived 
further away from convenience stores consumed more fresh fruits and vegetables, while those 
who lived near fast-food restaurants consumed high-fat vegetables at greater rates (Jago et al).

A major draw of TOD living is to be situated within a walkable community, near or alongside 
a convenient public transit line, to where some TOD residents and workers may opt to forego 
car ownership altogether.  An evaluation of the TOD’s retail food environment, then, will be 
especially important, since many residents may routinely rely on the onsite food options. For 
the purposes of this HIA, a ‘retail food environment’ may include: full-service grocery, small-
scale grocery, fast-food with drive-through, fast food without drive-through, and convenience 
markets (with/without a gas station). The ‘non-retail food environment’ shall include community 
gardens, co-ops, and community-supported agriculture (CSA).

Impact of School Siting on Food Access

Fast food that is readily available in a given community can oftentimes have the effect of 
nullifying school policies geared toward healthy living, as well as the health benefits of a well-
sited school. Consumption of high-fat convenience foods is associated with weight gain, a 
decreased intake of fruits and vegetables, a higher intake of excess calories and fat, and insulin 
resistance (Bassford, Galloway-Gilliam, Flynn & Morrison, 2012). 
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Children may be impacted to an even greater degree by fast-food restaurant locations, and/or 
a lack of access to healthier foods, in that diet options can be relegated to those of the school 
(and its surrounding area) before and after instruction hours – mostly because of transportation 
constraints. In a study of ninth-grade children, fast-food outlets within one-tenth of a mile were 
associated with a 5.2 percent increase in obesity (Currie, DellaVigna, Moretti, & Pathania, 2009). 

Research has also shown that fast food has a greater likelihood of clustering around school 
sites (Austin et al, 2005), suggesting that student populations, specifically, may have more 
access to fast food.  In fact, Los Angeles amended its General Plan to prohibit new construction 
of fast-food restaurants within a half-mile of all existing schools and parks –as well as within 
750ft of all transit stops– in order to help diminish the negative health-effects attributable to 
inexpensive, high-fat, high-calorie foods in close proximity to places where young people are 
known to frequent (Bassford, Galloway-Gilliam, Flynn and Morrison, 2012). L.A. is also more 
explicitly defining what constitutes a ‘healthy’ restaurant, so that as fast-food retailers begin to 
offer healthier menu choices, they may apply for an exemption to the new regulations.

Because of the potential for a school to locate within the Hamilton Springs TOD, the developer 
and the City of Lebanon could implement strategic tools to incentivize healthier options within 
the TOD, and/or limit the availability of fast food. Not only will these decisions impact residents’ 
and workers’ health status, but retail food-types could also affect the TOD’s economic climate.

Effect of School Siting Decision on Travel Safety

The risk of traffic-accident occurrence could be mitigated by the TOD’s nature. Because 
developers committed to a walkable community with a boulevard constructed under a 
Complete Streets framework, pedestrians could experience a safer walk to school. These types 
of amenities make the TOD a good candidate for Safe Routes to School (SRTS) programming, 
and/or a “walking school bus” where children walk to school in groups. A TOD with continuous 
sidewalks, frequent crosswalks, and clear signage would create a safer environment for an 
active commute to and from school. 

Additionally, research shows that children who have friends in the area are more likely to 
engage in an active form of school trip-making – the likelihood of which would be improved 
by density within the TOD. However, students commuting to/from school via active transport 
(walking, bicycling) can also be exposed to a greater potential risk for injury, as well as 
increased inhalation of air pollutants (de Nazelle et al, 2011). Because Hamilton Springs is 
designed to be a walkable community, though, with automobile speeds and volumes thus kept 
low, a school within the TOD may be safer for children with regard to both health factors.

Traffic Congestion and Air Quality

Buses and cars idling outside of schools can increase traffic congestion and depreciate the 
surrounding air quality. Students breathe pollutants into their lungs en route to school, and 
as they enter/exit the school building. Pediatric asthma has been linked to poor air quality 
conditions, attributable to automobile emissions around schools (McConnell et al, 2010). Almost 
ten percent of Tennessee children are considered asthmatic, according to the Tennessee State 
Dept. of Health – approximately the same percentage of children with asthma nationwide, 
according to the Centers for Disease Control and Prevention.

School-related travel accounts for up to seven percent of all vehicle miles traveled during the 
a.m. peak commute, as well as 10-14 percent of all vehicles on the road (National Household 
Travel Data; and McDonald, 2009). About 30 percent of schools are designated as zones with 
poor air quality (Schwartz, 2004) – due not only to nearby traffic congestion, but also to car/bus 
idling during arrival and dismissal times. In Tennessee, the availability of busing is required for 
students who live 1½miles or more from their zoned school. 
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Because Hamilton Springs residents would live approximately ½-mile from school, busing 
would not be mandated. Moreover, ½-mile is a walkable distance, provided elementary school-
aged children are able to walk with adult supervision. Vehicle emissions would be greatly 
reduced by a TOD school with the potential for no busing and few, if any, car-riders.

If the TOD successfully attracts adequate development density surrounding the school, then 
there will be no need to bus in many of the students, and the number of idling buses during 
arrival and dismissal periods will be reduced. Further, more students walking to school, as 
opposed to being dropped off in vehicles, will alleviate traffic congestion around the school.

Economic Impact

The MPO also examined economic outcomes as part of this rapid HIA. A school included in the 
TOD site plan has the potential to render Hamilton Springs a more desirable purchase choice 
for prospective homeowners. Schools are an important consideration in attracting families to 
developments (Bierbaum, Vincent, & McKoy, 2010). In a study that examined 90,000 home sales 
in 15 markets, the more walkable communities with greater access to resources (like schools) 
posted higher home values (Cortright, 2009).  That same study reported that homes with a 
higher-than-average walkability score sold at a premium – between $4,000 and $34,000 higher 
than houses located in areas with more average levels of walkability. Furthermore, home-
buyers and housing markets place a greater degree of importance on the ability to walk to 
schools and other amenities like parks, shopping, and services (libraries, post offices, dentists, 
etc). Research is beginning to emerge on how siting a school within a neighborhood can impact 
the surrounding home values. Anecdotally, Nashville-area communities with the oldest and 
most neighborhood-based schools also have some of the city’s highest property values.

Public open spaces and walkable communities can have both a positive fiscal impact on 
municipal government budgets, as well as positive economic returns for private-sector 
developers (Shoup & Ewing, 2010). These benefits come in the form of increased property 
values and tax revenues, and a market-based desire for more homes and businesses to locate 
in these areas.  The cost to operate and maintain infrastructure (water, sewer, roads, electricity) 
is also less burdensome in more compact areas where, for example, fewer feet of utilities are 
required to serve residences and buildings. A school located further out from development is 
estimated to cost an additional $250,000 for the necessary improvements to road and sewer 
lines (McClelland, Schneider, & Dulzo, 2004). And by locating schools near more compact 
developments, the State of Tennessee and the local school district stand to save nearly $500 per 
student, per academic year on the cost of busing.

With the inclusion of office space, retail/commercial venues, and property management, the 
TOD site also has the potential to host a diverse array of job-types. These positions would span 
a variety of salary levels, and many workers might opt to both live and work within the TOD. 

However, to equitably enable teachers to live in the community, rising property values must be 
countered with the availability of workforce housing. Mixed-income housing –combined with 
the presence of a school near or in the TOD– would benefit teachers economically, as they would 
potentially be able to afford to live in close proximity to their place of employment. Workforce 
housing-stock would allow also LSSD to recruit and retain skilled teachers and administrators. 
According to the Tennessee Housing & Development Agency, the average Middle Tennessee 
teacher earns $19.50/hour, while the average salary needed to rent or buy a midlevel-priced 
home is $15.52/hour and $19.84/hour, respectively. Hamilton Springs will offer a variety of 
housing types: apartments, as well as attached and detached single-family homes.

Step 4: Recommendations

To provide guidance throughout the school-siting process, this HIA contains recommendations 
which may result in improved health outcomes for Hamilton Springs community members:
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1.  Consider the use of a joint-use agreement between the community and the school. 

No Lebanon-area school has yet implemented a joint-use agreement. Co-locating the proposed 
school with a park or community center, for example, would allow the district and the city to 
combine resources. The park could provide a space for residents to be physically active and 
participate in recreational activities during non-school hours. Joint-use agreements can also 
manifest the fiscal benefit of shared operation and maintenance costs (Hoskens, Lawrence, 
Lee, Lyons, & Stenzler, 2004). In 2011, the Tennessee General Assembly passed legislation (HB 
1151) that alleviates the potential legal liability that schools would face if their facilities (walking 
tracks and playgrounds, for example) were to be opened up to public use. By adopting joint-use 
agreements, schools can more formally denote their partner entities and address the details of 
handling logistics, such as facilities’ scheduling and maintenance. Additional possibilities for 
joint-uses that might improve health outcomes include active and passive recreational space on 
school property, and community gardens.

2.   Consider limiting retail food vendors surrounding the school, and locating a full-  
      service grocery store within the TOD.

Fifty-two percent of all Wilson County restaurants today are considered “fast food” (University 
of Wisconsin’s Population Health Institute, 2012). Any health benefits realized by an increase 
in pedestrian trips to/from school could be negated if students have scant access to healthy 
foods, and/or if fast food is easily accessible en route to/from the school. To help mitigate this 
potentially negative health impact, Lebanon could issue conditional-use permits that restrict 
where fast-food restaurants and convenience stores are able to locate. If this type of regulatory 
framework were to receive pushback from area businesses, however, another option would be 
to encourage the construction of establishments that offer healthy-food choices by establishing 
land-use performance standards. For example, drive-through restaurants impede the flow of 
traffic and contribute to declining air quality (Mair, Pierce, & Teret, 2005). Furthermore, more 
driveways and turning movements around schools affect pedestrian safety, including children 
who might walk to school. The Community Health Councils’ Fast Food Restaurant Report 
contains precedent examples (Los Angeles and others) for defining “fast food” and the use of 
zoning to limit fast-food access around schools, parks, transit etc. Full-service grocery store 
access has been linked to healthier diets overall, richer in fruit and vegetable consumption. 
A full-service grocer onsite could positively contribute to both human and economic health 
conditions within the Hamilton Springs TOD.

3.  Consider adopting a “Complete Streets” policy. 

Complete streets policies emphasize the design of roads and environments that are equipped 
to serve all users –pedestrians, bicyclists, children, the elderly or disabled– by encouraging 
connected sidewalk and bicycle paths. The developer for Hamilton Springs committed to a 
“Complete Streets Boulevard” in the TOD’s center. Should this design be implemented, walking 
and bicycling to school would be encouraged, and traffic accidents reduced. By adopting a 
Complete Streets policy –with specific cross-sections on how multiple transport modes will 
share the right-of-way– the developer and the City of Lebanon might help to ensure that 
Hamilton Springs (and other area locations) will develop with all potential users in mind. The 
National Complete Streets Coalition compiles representative examples of Complete Streets 
policies, hundreds of which have been adopted in cities and towns nationwide.

4.  Consider implementing a school-siting agreement between the city planning
     department and the school district. 

To site schools well, it is important for key decision-makers to be informed throughout, and 
coordinate amongst each other. One way to accomplish this would be via a formal partnership 
between the school district and the planning department. 
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In 2012, the Environmental Protection Agency issued model school-siting guidelines to 
help communities understand the benefits of policies that guide school-site selection. The 
EPA guidelines encourage school districts to work with other agencies such as planning, 
transportation, parks, police, and water/sewer to determine the best possible sites – based not 
just on the price of land, but the additional consideration of infrastructure costs, air quality, 
congestion, home values, and student access to the site by a greater diversity of transportation 
modes. Organizations like the Safe Routes to School National Partnership, the Institute of 
Transportation Engineers, the Center for Cities & Schools, and ChangeLab Solutions offer a 
variety of resources – from model school siting policies, to best practices and site designs. In 
Middle Tennessee, the School Siting web page hosted on the Nashville Area MPO’s website is 
routinely updated with the latest national resources.

Well-sited schools not only better serve students by offering shorter trip distances that can be 
accomplished by a multiplicity of modes, but they can also anchor communities, becoming a 
destination for neighborhood meetings, festivals/fairs, non-profit organizations, and other civic 
groups. By strategically designing and placing schools, facilities intended to educate youth also 
have the capacity to service a variety of other community needs.

Limitations

School-siting decisions ideally feature multi-group collaborations. Because this particular 
school-siting decision will potentially transpire at some future time –as opposed to an 
immediate, concrete decision– the authors were limited in their stakeholder discussions. 
Further, community input was not solicited due to this siting’s hypothetical nature – being 
that it would have been premature to engage the public in a decision that was suppositional, 
depending primarily on the timing and market success of the TOD build-out. 

Public engagement and monitoring/reporting are typically key components of HIAs. Although 
this rapid HIA faced some restrictions in public-engagement strategy, the authors nonetheless 
deemed it a worthy undertaking – consulting instead with major stakeholders for their insights 
into the project: national school-siting experts, as well as the developer, local planners, the area 
school superintendent, etc. As the TOD build-out progresses, the developer and LSSD will have 
an opportunity to conduct community engagement around the potential for a TOD-sited school.

School-siting decisions can also sometimes be made in response to rapid population growth; 
therefore, findings presented here are based on forecasts of the projected number of Hamilton 
Springs residents under a full build-out scenario – subject to change in response to economic 
conditions, market variability, etc. Because the LSSD reports that its currently-zoned schools for 
the Hamilton Springs area are below capacity, students would attend these area schools until 
a new school might be constructed at Hamilton Springs. Depending upon the timing of the 
residential build-out, it is possible the developer might be open to donating the land to LSSD, 
and assist with construction. Without the TOD student population to attend, the school would 
not be constructed, and construction would occur only once the area zoned schools reach their 
capacity. Timing is also important so that the developer might profit from his initial investment 
in the project, then build the school as an additional amenity for future TOD homeowners.

Primarily because the TOD is not yet at full build-out, no new data was collected; for example, 
air-quality calculations for the site, and how the TOD street network would increase or decrease 
pollution. At the time this HIA was conducted, it was impossible to predict whether Hamilton 
Springs would have fewer tailpipe emissions than a typical suburban subdivision, though 
evidence suggests that fewer cars yield fewer mobile-source emissions.

It is for these reasons that the analysis and recommendations presented here are majority 
qualitative, not quantitative. However, as the TOD build-out materializes, this HIA includes 
recommendations for data-collection efforts that can help determine how the TOD is impacting 
the health of the people who live and work there, as well as that of the surrounding community. 
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Finally, there was limited study of the potential impacts of the TOD’s food environment in that 
research into this area is still emerging. The authors are unable to make a steadfast prediction 
that fast-food retailers located around the Hamilton Springs school would result in definitively-
negative impacts on child health. Research does suggest, however, that healthier food 
environments around schools and residential areas can lead to healthier students and residents. 

Step 5: Reporting

Dissemination Plan

Lose & Associates and Bell Property Developers will refer to this HIA in their discussions with 
the local planning commission and school district. Generalized findings were presented to 
the Nashville Area MPO’s Technical Coordinating Committee and Executive Board, and to the 
Tennessee Obesity Taskforce. The HIA was also presented at the 2013 annual conference for the 
New Partners for Smart Growth. Subsequent research areas will include monitoring the food 
and built-environment impacts on Hamilton Springs, and observing health impacts as the TOD 
build-out continues. 

As any Hamilton Springs school-siting decision progresses, this HIA could be useful for 
facilitating informed discussions with the school district, planning department, and other 
agencies, for decisions related to land use, urban design, and transportation – for both the 
school site and the areas in/around the TOD. 

Step 6: Monitoring and Evaluation

Monitoring and evaluation begins with sustained communication and coordination among 
the developer, site-designer, planning department, and school board. As the project moves 
from conceptual to implementation phases, other stakeholders should also be brought into 
the decision-making process: the public, and municipal departments like health, parks, police, 
water, sewer, and transportation. Depending on the build-out rate and the number of families 
interested in living there, the developer could consult with the City of Lebanon to determine 
when it might be appropriate for a school to locate within the TOD. One possibility might be that 
the TOD school would accommodate grades K-8, enabling a larger number of students to enroll 
since [depending on market conditions and interest] Hamilton Springs would likely house only 
a few hundred school-age residents. 

The developer, County health, planning, roadway departments, and the school board might 
also help monitor the TOD’s commercial and retail uses. The developer anticipates that the 
onsite marketplace will not be conducive to less desirable businesses (pawn shops, adult 
entertainment, etc). Outlining approved uses in the TOD master plan is an ideal means of 
protection against undesirable land uses, which has already been accomplished. With future 
updates to that master plan, the developer might consider establishing some limitations on 
drive-throughs, which could have the result of preventing “fast food” restaurants from locating 
within the TOD. This type of regulatory framework may not be prudent, however, given that 
many of these types of restaurants are moving toward offering healthy menu options. Working 
to bring an onsite, full-service grocer, and opening up underutilized spaces to farmers’ markets 
and community gardens would also promote access to fresh, affordable, healthy food options.

The TOD master plan denotes that all streets shall have sidewalks on both sides, with bicycle 
facilities programmed for higher-volume streets. Transit access includes the Music City Star 
commuter-rail line, and at some point in the future will likely also feature bus or circulator 
service. These “Complete Streets” elements –in addition to urban-design and land-use 
standards (such as parking lot maximums)– will collectively contribute to a TOD community 
design that encourages physical activity. The TOD’s proposed transportation environment, 
combined with fresh-food access, has the potential to enable healthy eating and active living for 
those who live and work there.
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Recommendations for Next-Steps
Through research and stakeholder conversations, a need that consistently came up was a 
decision-making tool that could help government agencies to better understand the multiple 
cost considerations associated with school siting. As has been discussed here, often the 
foremost fiscal concern is the initial purchase-price for land upon which to site a new school. 
Other costs are often overlooked during the decision-making process, such as: running the 
supporting infrastructure out to that site, mitigation of traffic congestion, health care, or even 
resource pooling across public-sector agencies via joint-use agreements.

Tools that are currently available to decision-makers include: Alaska’s School Site Selection 
Criteria & Evaluation Handbook; Arizona’s Active School Neighborhood Checklist; and the 
Center for Cities & Schools’ interactive website on the joint-use of schools. These tools can 
be customized to a given region, helping to introduce the additional municipal and societal 
costs when comparing multiple sites. Ideally, this tool would also include an evaluation of 
potential health impacts (positive or negative), so that decision-makers might gain a succinct 
understanding of both the full fiscal impact, as well as the health impact, of a prospective 
school-siting decision.

The scope of this rapid HIA did not include the development of a school-siting tool for the 
greater-Nashville region, but this would be a logical next step. As the MPO furthers its 
work on school siting, the organization could help to: identify barriers to intergovernmental 
collaboration among existing policies and practices; make recommendations to alleviate those 
barriers; develop a school-site cost calculator; and assemble model school-siting policies that 
could prove beneficial to local school districts. The MPO is prepared to build on the work of this 
inaugural Health Impact Assessment, moving from research to implementation of solutions.

Conclusion
Given that land use and transportation can affect public and environmental health (positively 
and/or negatively), the MPO set out to conduct this HIA in order to examine how a school-siting 
decision might impact school-related trip choices.

The siting of schools in close proximity to the student populations they serve –providing multi-
modal transportation facilities such as sidewalks and bikeways– can increase the likelihood that 
children and parents will feel safer and more comfortable routinely choosing the active modes 
over that of bus or auto. Further, strategic efforts to plan a healthier retail food environment 
around schools may also potentially influence dietary choices in a way that promotes health 
and well-being, particularly for young people.

Hamilton Springs provided a unique opportunity to evaluate child-health impacts for residents 
of Tennessee’s first-ever transit-oriented development. The format of a rapid HIA was ideal for 
this project, as the analysis warranted more in-depth reporting than that of a desktop HIA; and 
the time and resources available to the MPO for this particular development did not lend itself 
to a full HIA being realistically accomplishable. Rather, the end-product here will provide a 
framework to the developer and the City of Lebanon, going forward, for them to consider the 
health impacts of the TOD’s food and built environments for those who live and work there–  
especially the children who would reside therein and attend an LSSD school.

The MPO authors of this HIA hope that its contents will serve as a resource to Lebanon, 
Tennessee and other communities –both in-state and elsewhere– as they consider sites for 
locating school facilities.
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List of Acronyms and Definitions

Built Environment: refers to the human-made surroundings that provide the setting for 
human activity, ranging in scale from roadways, buildings, and parks or green space to 
neighborhoods and cities that can often include their supporting infrastructure, such as water 
supply, or energy networks.

Complete Streets: streets that offer transportation choices that are safe and convenient for 
all ages and ability levels. These choices may include transit, walking, bicycling, and automobile 
travel. 

GIS – Geographic Information System: a system for capturing, storing, analyzing, and 
managing data which is spatially referenced to the Earth. GIS is a tool that allows users to 
create interactive queries (user-created searches), analyze the spatial information, edit data, 
create maps, and then present the results of all these operations. 

HIA – Health Impact Assessment: an assessment conducted ideally in the planning phases 
of a built-environment project which estimates any positive or negative impacts that a project 
may have on environmental or personal health. The assessment makes recommendations 
for improvements to the project to mitigate negative impacts such as reducing emissions or 
improving positive outcomes such as increased physical activity. 

LSSD – Lebanon Special School District 

MPO – Metropolitan Planning Organization: entities designated by federal law as the 
lead authority for cooperative decision-making around transportation planning and investment 
strategy in the urbanized areas of America (populations of 50,000 or more). 

Street Connectivity: suggests a system of streets with multiple routes and connections 
serving the same origins and destinations. Connectivity not only relates to the number 
of intersections along a segment of street, but how an entire area is connected by the 
transportation system. 

SRTS – Safe Routes to School: the name of a national movement and a component of 
SAFETEA-LU by which communities provide infrastructure and education to enable and 
encourage children to walk and bicycle to school.

TDOT – Tennessee Department of Transportation: State agency responsible for the 
planning and implementation of Tennessee’s multimodal transportation system including roads 
and bridges, aviation, public transit, waterways and railroads.

TOD – Transit-Oriented Development: is a mixed-use residential and commercial area 
designed to maximize access to public transport, and often incorporates features to encourage 
transit ridership.

TRD – Transit Ready Development: is a mixed-use residential and commercial area 
designed to maximize anticipated access to public transport, and often incorporates features to 
encourage future transit ridership.
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Appendix A. Hamilton Springs Map

Map 1. Hamilton Springs TOD Master Plan, Lebanon, TN
Source: Lose & Associates, Inc.
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Appendix B. Maps of Byars Dowdy and Castle Heights Elementary 
Schools

Map 2. Byars Dowdy Elementary School, Lebanon, TN
White circle indicates a half-mile radius around the school. Source: Google Earth
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Map 3. Castle Heights Elementary School, Lebanon, TN
White circle indicates a half-mile radius around the school. Source: Google Earth
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Appendix C. Pathway Diagram
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Appendix D. Further Resources for School Siting

Several resources and reports aided in the process of the HIA and may be of use to future HIAs 
and school siting. 

1. Joint Use Calculator, 21st Century School Fund & Center for Cities & School:
 http://citiesandschools.berkeley.edu/joint-use.html

2. University of Minnesota, School Transportation:
 http://www.users.cs.umn.edu/~rajan/test3/advanced.html

3. National Clearinghouse of Educational Facilities:
 http://www.ncef.org/rl/ 

4. Active Schools Neighborhood Checklist:
 https://activeschoolchecklist.com/

5. National Trust for Historic Preservation, Why Johnny Can’t Walk to School:
 http://www.preservationnation.org/

6. National Trust for Historic Preservation, Helping Johnny Walk to School:
 http://www.preservationnation.org/

7. EPA School Siting Guidelines:
 www.epa.gov/schools/siting

  



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

Appendix E. Table of Studies
T

it
le

 
C

it
at

io
n

  
  

  
N

o
te

s 

P
h
ys

ic
al

 A
ct

iv
it

y 

A
P

H
A

 A
ct

iv
e 

Tr
an

sp
o

rt
at

io
n

 P
ri

m
er

 
fo

r 
Pu

b
lic

 H
ea

lt
h

 P
ro

fe
ss

io
n

al
s

A
m

er
ic

an
 P

u
b

lic
 H

ea
lt

h
 A

ss
o

ci
at

io
n

 
(2

01
2)

 J
o

u
rn

ey
 t

o
 b

et
te

r 
h

ea
lt

h
: A

n
 A

ct
iv

e 
Tr

an
sp

o
rt

at
io

n
 P

ri
m

er
 f

o
r 

Pu
b

lic
 H

ea
lt

h
 

Pr
o

fe
ss

io
n

al
s

-A
p

p
ro

x.
 8

7%
 o

f 
st

u
d

en
ts

 li
ve

d
 w

it
h

in
 1

 m
ile

 o
f 

sc
h

o
o

ls
 in

 1
96

9,
 

b
y 

20
01

 2
1%

 

W
h

en
 c

h
ild

re
n

 li
ve

 m
o

re
 t

h
an

 1
 m

ile
 a

w
ay

 f
ro

m
 s

ch
o

o
l, 

ra
te

s 
o

f 
w

al
ki

n
g

 a
n

d
 b

ic
yc

lin
g

 s
lid

e 
d

o
w

nw
ar

d

"M
in

im
u

m
 a

cr
ea

g
e 

st
an

d
ar

d
s"

  r
eq

u
ir

e 
la

rg
e 

p
lo

ts
 o

f 
la

n
d

 f
o

r 
sc

h
o

o
l s

it
es

Pa
tt

er
n

s 
o

f 
O

b
es

o
g

en
ic

 N
ei

g
h

b
o

rh
o

o
d

 
Fe

at
u

re
s 

an
d

 A
d

o
le

sc
en

t W
ei

g
h

t

W
al

l, 
M

. M
., 

La
rs

o
n

, N
. I

., 
Fo

rs
yt

h
, A

., 
Va

n
 

R
ip

er
, D

. C
., 

G
ra

h
am

, D
. J

., 
S

to
ry

, M
. T

., 
&

 
N

eu
m

ar
kS

zt
ai

n
er

, D
. (

20
12

a)
. P

at
te

rn
s 

o
f 

o
b

es
o

g
en

ic
 n

ei
g

h
b

o
rh

o
o

d
 f

ea
tu

re
s 

an
d

 
ad

o
le

sc
en

t 
w

ei
g

h
t:

 a
 c

o
m

p
ar

is
o

n
 o

f 
st

at
is

ti
ca

l 
ap

p
ro

ac
h

es
. A

m
er

ic
an

 Jo
ur

na
l o

f P
re

ve
nti

ve
 M

ed
ic

in
e,

 
42

(5
),

 e
65

–7
5.

 d
o

i:1
0.

10
16

/j.
am

ep
re

.2
01

2.
02

.0
09

N
ei

g
h

b
o

rh
o

o
d

 c
h

ar
ac

te
ri

st
ic

s 
m

ea
su

re
d

 u
si

n
g

 G
IS

 f
o

o
d

 a
cc

es
s,

 
re

cr
ea

ti
o

n
al

 p
hy

si
ca

l a
ct

iv
it

y,
 s

u
p

p
o

rt
 f

o
r 

u
ti

lit
ar

ia
n

 p
hy

si
ca

l 
ac

ti
vi

ty
, n

ei
g

h
b

o
rh

o
o

d
 s

o
ci

o
d

em
o

g
ra

p
h

ic
s,

 t
ra

n
si

t 
ro

u
te

 d
at

a

U
se

d
 2

2 
n

ei
g

h
b

o
rh

o
o

d
 v

ar
ia

b
le

s

H
ig

h
er

 B
M

I a
m

o
n

g
 b

o
ys

 a
n

d
 g

ir
ls

 in
 lo

w
er

 p
ro

p
o

rt
io

n
 o

f 
p

ar
k/

re
cr

ea
ti

o
n

 la
n

d
, p

er
ce

p
ti

o
n

s 
o

f 
sa

fe
ty

 

O
b

es
o

g
en

ic
 N

ei
g

h
b

o
rh

o
o

d
 E

nv
ir

o
n

m
en

ts
, 

C
h

ild
 a

n
d

 P
ar

en
t 

O
b

es
it

y

S
ae

le
n

s,
 B

. E
., 

S
al

lis
, J

. F
., 

Fr
an

k,
 L

. D
., 

C
o

u
ch

, S
. 

C
., 

Z
h

o
u

, C
., 

C
o

lb
u

rn
, T

., 
C

ai
n

, K
. L

., 
et

 a
l (

20
12

).
 

O
b

es
o

g
en

ic
 N

ei
g

h
b

o
rh

o
o

d
 E

nv
ir

o
n

m
en

ts
, 

C
h

ild
 a

n
d

 P
ar

en
t 

O
b

es
it

y.
 A

m
er

ic
an

 Jo
ur

na
l o

f 
Pr

ev
en

tiv
e 

M
ed

ic
in

e,
 4

2(
5)

, e
57

–e
64

. d
o

i:1
0.

10
16

/j.
am

ep
re

.2
01

2.
02

.0
08

E
va

lu
at

ed
 c

h
ild

 a
n

d
 p

ar
en

t 
w

ei
g

h
t 

st
at

u
s 

ac
ro

ss
 

n
ei

g
h

b
o

rh
o

o
d

s 
in

 S
ea

tt
le

 m
et

ro
 a

re
a 

an
d

 S
an

 D
ie

g
o

 
co

u
n

ty
 d

iff
er

en
ci

n
g

 in
 p

hy
si

ca
l a

n
d

 n
u

tr
it

io
n

 e
nv

ir
o

n
m

en
ta

l 
ch

ar
ac

te
ri

st
ic

s 

C
o

m
b

in
at

io
n

 o
f 

n
u

tr
it

io
n

 a
n

d
 p

hy
si

ca
l a

ct
iv

it
y 

en
vi

ro
n

m
en

ts
 

an
d

 t
o

 a
ss

es
s 

ch
ild

re
n

 a
n

d
 t

h
ei

r 
p

ar
en

ts
.

O
n

ly
 e

ig
h

t 
p

er
ce

n
t 

o
f 

ch
ild

re
n

 w
er

e 
o

b
es

e 
in

 n
ei

g
h

b
o

rh
o

o
d

s 
w

h
er

e 
p

hy
si

ca
l a

ct
iv

it
y 

an
d

 n
u

tr
it

io
n

 e
nv

ir
o

n
m

en
ts

 w
er

e 
p

o
si

ti
ve

.

Fa
st

 f
o

o
d

 m
ay

 n
o

t 
b

e 
as

 e
as

y 
to

 c
o

m
e 

b
y 

in
 t

h
e 

S
ea

tt
le

 a
re

a,
 

b
as

ed
 o

n
 t

h
e 

st
u

d
y

E
va

lu
at

in
g

 N
o

n
M

o
to

ri
ze

d
 T

ra
n

sp
o

rt
at

io
n

 
B

en
efi

ts
 a

n
d

 C
o

st
s 

Li
tm

an
, T

. (
20

12
).

 E
va

lu
at

in
g

 N
o

n
M

o
to

ri
ze

d
 

Tr
an

sp
o

rt
at

io
n

 B
en

efi
ts

 a
n

d
 C

o
st

s.
 V

ic
to

ri
a 

Tr
an

sp
o

rt
 P

o
lic

y 
In

st
it

u
te

. 2
6 

Ju
ly

 2
01

2:
 n

. p
ag

e.
 

W
eb

. 9
 A

u
g

. 2
01

2.
 <

h
tt

p
://

w
w

w
.v

tp
i.o

rg
/n

m
tt

d
m

.
p

d
f>

.

R
ep

o
rt

 d
es

cr
ib

es
 im

p
ac

ts
 t

h
at

 s
h

o
u

ld
 b

e 
co

n
si

d
er

ed
 f

o
r 

n
o

n
m

o
to

ri
ze

d
 t

ra
n

sp
o

rt
 p

o
lic

ie
s

D
efi

n
es

 n
o

n
m

o
to

ri
ze

d
 t

ra
n

sp
o

rt
: w

al
ki

n
g

, c
yc

lin
g

 a
n

d
 v

ar
ia

n
ts

 
su

ch
 a

s 
w

h
ee

lc
h

ai
r,

 s
co

o
te

r,
 a

n
d

 h
an

d
ca

rt
 u

se
; v

al
u

e 
to

 u
se

rs

W
al

ki
n

g
 a

n
d

 c
yc

lin
g

 im
p

ro
ve

m
en

ts
  a

vo
id

ed
 c

o
st

s:
 u

se
r 

sa
vi

n
g

s,
 c

o
n

ti
n

g
en

t 
va

lu
at

io
n

   
w

ill
in

g
n

es
s 

to
 p

ay
 f

o
r 

sp
ec

ifi
c 

fa
ci

lit
ie

s 



Nashv i l l e  area MPO    sPr iNg 2013    37

O
b

je
ct

iv
e 

A
ss

es
sm

en
t 

o
f 

O
b

es
o

g
en

ic
 

E
nv

ir
o

n
m

en
ts

 in
 Y

o
u

th
 

Fr
an

k,
 L

. D
., 

S
ae

le
n

s,
 B

. E
., 

C
h

ap
m

an
, J

., 
S

al
lis

, J
. F

., 
K

er
r,

 J
., 

G
la

n
z,

 K
., 

C
o

u
ch

, S
. C

., 
et

 
al

 (
20

12
).

 O
b

je
ct

iv
e 

as
se

ss
m

en
t 

o
f 

o
b

es
o

g
en

ic
 

en
vi

ro
n

m
en

ts
 in

 y
o

u
th

: g
eo

g
ra

p
h

ic
 in

fo
rm

at
io

n
 

sy
st

em
 m

et
h

o
d

s 
an

d
 s

p
at

ia
l fi

n
d

in
g

s 
fr

o
m

 t
h

e 
N

ei
g

h
b

o
rh

o
o

d
 Im

p
ac

t 
o

n
 K

id
s 

st
u

d
y.

 A
m

er
ic

an
 

Jo
ur

na
l o

f P
re

ve
nti

ve
 M

ed
ic

in
e,

 4
2(

5)
, e

47
–5

5.
 

d
o

i:1
0.

10
16

/j.
am

ep
re

.2
01

2.
02

.0
06

P
hy

si
ca

l a
ct

iv
it

y 
en

vi
ro

n
m

en
ts

 a
n

d
 n

u
tr

it
io

n
 e

nv
ir

o
n

m
en

ts
 

w
er

e 
ev

al
u

at
ed

. C
re

at
ed

 h
ig

h
/lo

w
 c

o
m

b
in

at
io

n
s 

fo
r 

fo
u

r 
n

ei
g

h
b

o
rh

o
o

d
 t

yp
es

; m
ap

p
ed

 o
u

t 
w

it
h

 G
IS

 f
o

r 
co

m
p

ar
is

o
n

 

TO
D

 a
n

d
 F

am
ili

es
 

Z
im

b
ab

w
e,

 S
., 

B
ri

tt
, K

., 
W

am
p

le
r,

 E
., 

V
in

ce
n

t,
 

J.
, B

ie
rb

au
m

, A
., 

M
cK

o
y,

 D
., 

&
 R

h
o

d
es

 , 
M

. 
(2

01
2)

. T
o

d
 2

05
: F

am
ili

es
 a

n
d

 t
ra

n
si

to
ri

en
te

d
 

d
ev

el
o

p
m

en
t 

 c
re

at
in

g
 c

o
m

p
le

te
 c

o
m

m
u

n
it

ie
s 

fo
r 

al
l. 

R
et

ri
ev

ed
 f

ro
m

 C
en

te
r 

fo
r 

C
it

ie
s 

an
d

 
S

ch
o

o
ls

 w
eb

si
te

: h
tt

p
://

re
co

n
n

ec
ti

n
ga

m
er

ic
a.

o
rg

/
as

se
ts

/P
D

Fs
/2

01
20

62
0T

O
D

an
d

Fa
m

ili
es

fi
n

al
.p

d
f.

Fa
m

ili
es

 w
it

h
 c

h
ild

re
n

 a
re

 m
o

re
 li

ke
ly

 t
o

 li
ve

 n
ea

r 
tr

an
si

t 
w

h
en

 
th

e 
tr

an
si

t 
sy

st
em

 is
 la

rg
e 

en
o

u
g

h
 t

o
 o

ff
er

 a
 v

ia
b

le
 a

lt
er

n
at

iv
e 

to
 d

ri
vi

n
g

T
h

e 
ty

p
es

 o
f 

h
o

u
se

h
o

ld
s 

th
at

 s
ee

k 
o

u
t T

O
D

 a
re

 s
in

g
le

s,
 c

o
u

p
le

s 
w

it
h

o
u

t 
ch

ild
re

n
, l

o
w

 in
co

m
e 

m
in

o
ri

ty
 h

o
u

se
h

o
ld

s

M
ar

ri
ed

 c
o

u
p

le
s 

w
it

h
 c

h
ild

re
n

 t
en

d
 t

o
 o

w
n

 m
o

re
 a

u
to

s 
an

d
 

m
ay

 n
o

t 
ch

o
se

 t
o

 li
ve

 n
ea

r 
tr

an
si

t;
 in

cl
u

d
in

g
 m

ix
ed

 in
co

m
e 

fa
m

ily
 h

o
u

si
n

g
 is

 a
ls

o
 im

p
o

rt
an

t 
to

 e
n

su
ri

n
g

 lo
w

 a
n

d
 m

o
d

er
at

e 
in

co
m

e 
h

o
u

se
h

o
ld

s

Te
ac

h
er

s 
b

en
efi

t 
fr

o
m

 m
ix

ed
 in

co
m

e 
TO

D

Pa
re

n
ts

 o
ft

en
 c

it
e 

d
is

ta
n

ce
, t

ra
ffi

c 
co

n
ce

rn
s 

an
d

 s
tr

an
g

er
 

d
an

g
er

 a
s 

m
aj

o
r 

b
ar

ri
er

s 
to

 w
al

ki
n

g
 a

n
d

 b
ic

yc
lin

g
 t

o
 s

ch
o

o
l; 

b
ik

e 
an

d
 p

ed
es

tr
ia

n
 in

fr
as

tr
u

ct
u

re
 im

p
o

rt
an

t 
as

 w
el

l 

M
ap

p
in

g
 t

h
e 

W
al

k 
to

 S
ch

o
o

l U
si

n
g

 
A

cc
el

er
o

m
et

ry
 C

o
m

b
in

ed
 

w
it

h
 a

 G
lo

b
al

 P
o

si
ti

o
n

in
g

 S
ys

te
m

C
o

o
p

er
, A

. R
., 

Pa
g

e,
 A

. S
., 

W
h

ee
le

r,
 B

. W
., 

G
ri

ew
, 

P.
, D

av
is

, L
., 

H
ill

sd
o

n
, M

., 
&

 J
ag

o
, R

. (
20

10
).

 
M

ap
p

in
g

 t
h

e 
w

al
k 

to
 s

ch
o

o
l u

si
n

g
 a

cc
el

er
o

m
et

ry
 

co
m

b
in

ed
 w

it
h

 a
 g

lo
b

al
 p

o
si

ti
o

n
in

g
 s

ys
te

m
. 

Am
er

ic
an

 Jo
ur

na
l o

f P
re

ve
nti

ve
 M

ed
ic

in
e,

 3
8(

2)
, 

17
8–

18
3.

 d
o

i:1
0.

10
16

/j.
am

ep
re

.2
00

9.
10

.0
36

W
al

ki
n

g
 t

o
 s

ch
o

o
l i

s 
as

so
ci

at
ed

 w
it

h
 h

ig
h

er
 le

ve
ls

 o
f 

p
hy

si
ca

l 
ac

ti
vi

ty

T
h

is
 s

tu
d

y 
co

m
b

in
ed

 a
cc

el
er

o
m

et
er

 a
n

d
 G

P
S

 d
at

a 
to

 
in

ve
st

ig
at

e 
th

e 
le

ve
l a

n
d

 lo
ca

ti
o

n
 o

f 
p

hy
si

ca
l a

ct
iv

it
y 

in
 c

h
ild

re
n

 
w

al
ki

n
g

 t
o

 s
ch

o
o

l

M
ea

n
 a

cc
el

er
o

m
et

er
 c

o
u

n
ts

 p
er

 m
in

u
te

 b
ef

o
re

 s
ch

o
o

l w
er

e 
43

%
 h

ig
h

er
 in

 c
h

ild
re

n
 w

h
o

 w
al

ke
d

 t
o

 s
ch

o
o

l t
h

an
 t

h
o

se
 

tr
av

el
in

g
 b

y 
ca

r 

 1
1%

 o
f 

d
ai

ly
 m

o
d

er
at

e 
to

 v
ig

o
ro

u
s 

p
hy

si
ca

l a
ct

iv
it

y 
o

cc
u

rr
ed

 
d

u
ri

n
g

 t
h

e 
w

al
k 

to
 s

ch
o

o
l

To
ta

l a
ct

iv
it

y 
d

u
ri

n
g

 t
h

e 
w

al
k 

to
 s

ch
o

o
l w

as
 t

w
ic

e 
th

at
 in

 t
h

e 
p

la
yg

ro
u

n
d

, w
it

h
 t

h
e 

jo
u

rn
ey

 t
o

 s
ch

o
o

l c
o

n
tr

ib
u

ti
n

g
 t

h
re

e 
ti

m
es

 a
s 

m
u

ch
 m

o
d

er
at

e 
to

 v
ig

o
ro

u
s 

p
hy

si
ca

l a
ct

iv
it

y 
as

 t
im

e 
in

 t
h

e 
p

la
yg

ro
u

n
d



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

A
ss

o
ci

at
io

n
s 

b
et

w
ee

n
 a

ct
iv

e 
co

m
m

u
ti

n
g

 
to

 s
ch

o
o

l, 
fa

t 
m

as
s,

 a
n

d
 li

fe
st

yl
e 

fa
ct

o
rs

in
 a

d
o

le
sc

en
ts

: t
h

e 
K

ie
l

O
b

es
it

y 
Pr

ev
en

ti
o

n
 S

tu
d

y

La
n

d
sb

er
g

, B
., 

P
la

ch
ta

D
an

ie
lz

ik
, S

., 
M

u
ch

, 
D

., 
Jo

h
an

n
se

n
, M

., 
La

n
g

e,
 D

., 
&

 M
ü

lle
r,

 M
. J

. 
(2

00
8)

. A
ss

o
ci

at
io

n
s 

b
et

w
ee

n
 a

ct
iv

e 
co

m
m

u
ti

n
g

 
to

 s
ch

o
o

l, 
fa

t 
m

as
s 

an
d

 li
fe

st
yl

e 
fa

ct
o

rs
 in

 
ad

o
le

sc
en

ts
: t

h
e 

K
ie

l O
b

es
it

y 
Pr

ev
en

ti
o

n
 S

tu
d

y 
(K

O
P

S
).

 E
ur

op
ea

n 
Jo

ur
na

l o
f C

lin
ic

al
 N

ut
riti

on
, 6

2(
6)

, 
73

9–
74

7.
 d

o
i:1

0.
10

38
/s

j.e
jc

n
.1

60
27

81

U
se

d
 d

at
a 

fr
o

m
 t

h
e 

K
ie

l O
b

es
it

y 
p

re
ve

n
ti

o
n

 s
tu

d
y,

 6
26

 1
4y

ea
r 

o
ld

 p
ar

ti
ci

p
an

ts

A
ct

iv
e 

co
m

m
u

ti
n

g
 o

ve
ra

ll 
h

ig
h

er
 p

hy
si

ca
l a

ct
iv

it
y

Lo
w

er
 T

V
 v

ie
w

in
g

, l
o

w
er

 r
at

es
 o

f 
sm

o
ki

n
g

 in
 a

ct
iv

e 
co

m
m

u
te

rs
 

Fa
t 

m
as

s 
w

as
 lo

w
er

 in
 a

d
o

le
sc

en
ts

 w
h

o
 t

ra
ve

le
d

 lo
n

g
er

 
d

is
ta

n
ce

s 
to

 s
ch

o
o

l b
y 

ac
ti

ve
 c

o
m

m
u

ti
n

g

P
hy

si
ca

l A
ct

iv
it

y 
an

d
 P

er
fo

rm
an

ce
at

 S
ch

o
o

l: 
A

 S
ys

te
m

at
ic

 R
ev

ie
w

o
f 

th
e 

Li
te

ra
tu

re

S
in

g
h

, A
., 

U
ijt

d
ew

ill
ig

en
, L

., 
Tw

is
k,

 J
. W

. R
., 

va
n

 
M

ec
h

el
en

, W
., 

&
 C

h
in

ap
aw

, M
. J

. M
. (

20
12

).
 

P
hy

si
ca

l a
ct

iv
it

y 
an

d
 p

er
fo

rm
an

ce
 a

t 
sc

h
o

o
l: 

a 
sy

st
em

at
ic

 r
ev

ie
w

 o
f 

th
e 

lit
er

at
u

re
 in

cl
u

d
in

g
 a

 
m

et
h

o
d

o
lo

g
ic

al
 q

u
al

it
y 

as
se

ss
m

en
t.

 A
rc

hi
ve

s o
f 

Pe
di

at
ric

s a
nd

 A
do

le
sc

en
t M

ed
ic

in
e,

 1
66

(1
),

 4
9–

55
. 

d
o

i:1
0.

10
01

/a
rc

h
p

ed
ia

tr
ic

s.
20

11
.7

16

E
xa

m
in

ed
 4

 s
tu

d
ie

s 
o

n
 p

hy
si

ca
l a

ct
iv

it
y 

an
d

 a
ca

d
em

ic
 

p
er

fo
rm

an
ce

Fo
u

n
d

 a
 lo

n
g

it
u

d
in

al
 c

o
rr

el
at

io
n

 b
et

w
ee

n
 p

hy
si

ca
l a

ct
iv

it
y 

le
ve

ls
 a

n
d

 a
ca

d
em

ic
 p

er
fo

rm
an

ce
 

D
o

se
re

sp
o

n
se

 r
el

at
io

n
sh

ip
 h

as
 n

o
t 

b
ee

n
 e

st
ab

lis
h

ed

Pu
b

lic
 s

u
p

p
o

rt
 f

o
r 

st
re

et
sc

al
e 

u
rb

an
 

d
es

ig
n

 p
ra

ct
ic

es
 a

n
d

 p
o

lic
ie

s
to

 in
cr

ea
se

 p
hy

si
ca

l a
ct

iv
it

y

C
ar

ls
o

n
, S

. A
., 

G
u

id
e,

 R
., 

S
ch

m
id

, T
. L

., 
M

o
o

re
, L

. 
V.

, B
ar

ra
d

as
, D

. T
., 

&
 F

u
lt

o
n

, J
. E

. (
20

11
).

 P
u

b
lic

 
su

p
p

o
rt

 f
o

r 
st

re
et

sc
al

e 
u

rb
an

 d
es

ig
n

 p
ra

ct
ic

es
 

an
d

 p
o

lic
ie

s 
to

 in
cr

ea
se

 p
hy

si
ca

l a
ct

iv
it

y.
 Jo

ur
na

l 
of

 P
hy

sic
al

 A
cti

vi
ty

 &
 H

ea
lth

, 8
 S

u
p

p
l 1

, S
12

5–
13

4.

Tw
o

 o
u

t 
o

f 
th

re
e 

ad
u

lt
s 

ar
e 

w
ill

in
g

 t
o

 t
ak

e 
ci

vi
c 

ac
ti

o
n

 t
o

 
su

p
p

o
rt

 lo
ca

l s
tr

ee
ts

ca
le

 u
rb

an
 d

es
ig

n
 p

o
lic

y 
ch

an
g

es
 t

h
at

 
m

ak
e 

w
al

ki
n

g
 a

n
d

 b
ik

in
g

 e
as

ie
r 

in
 t

h
ei

r 
n

ei
g

h
b

o
rh

o
o

d
s

S
ch

o
o

l 
S

it
in

g
 

Po
lic

ie
s 

re
la

te
d

 t
o

 a
ct

iv
e 

tr
an

sp
o

rt
 t

o
an

d
 f

ro
m

 s
ch

o
o

l: 
a 

m
u

lt
is

it
e 

ca
se

 s
tu

d
y 

E
yl

er
, A

. A
., 

B
ro

w
n

so
n

, R
. C

., 
D

o
es

ch
er

, M
. P

., 
E

ve
n

so
n

, K
. R

., 
Fe

sp
er

m
an

, C
. E

., 
Li

tt
, J

. S
., 

P
lu

to
, D

., 
et

 a
l. 

(2
00

8)
. P

o
lic

ie
s 

re
la

te
d

 t
o

 a
ct

iv
e 

tr
an

sp
o

rt
 t

o
 a

n
d

 f
ro

m
 s

ch
o

o
l: 

a 
m

u
lt

is
it

e 
ca

se
 

st
u

d
y.

 H
ea

lth
 E

du
ca

tio
n 

Re
se

ar
ch

, 2
3(

6)
, 9

63
–9

75
. 

d
o

i:1
0.

10
93

/h
er

/c
ym

06
1

 In
te

rv
ie

w
ed

 s
ta

ke
h

o
ld

er
s 

to
 id

en
ti

fy
 b

ar
ri

er
s 

to
 a

ct
iv

e 
tr

an
sp

o
rt

at
io

n
 n

ea
r 

sc
h

o
o

ls
, l

o
o

ke
d

 a
t 

in
fl

u
en

ti
al

 f
ac

to
rs

 a
n

d
 

p
o

lic
y 

ac
ti

o
n

s 
th

at
 a

ff
ec

t 
ac

ti
ve

 t
ra

n
sp

o
rt

at
io

n
 

C
o

lla
b

o
ra

ti
ve

 S
ch

o
o

l P
la

n
n

in
g

&
 A

ct
iv

e 
S

ch
o

o
ls

: A
 C

as
e 

S
tu

d
y 

o
f

Le
e 

C
o

u
n

ty
, F

lo
ri

d
a

Le
es

, E
., 

S
al

ve
se

n
, D

., 
&

 S
h

ay
, E

. (
20

08
).

 
C

o
lla

b
o

ra
ti

ve
 s

ch
o

o
l p

la
n

n
in

g
 a

n
d

 a
ct

iv
e 

sc
h

o
o

ls
: a

 c
as

e 
st

u
d

y 
o

f 
Le

e 
C

o
u

n
ty

, F
lo

ri
d

a.
 

Jo
ur

na
l o

f H
ea

lth
 P

ol
iti

cs
, P

ol
ic

y 
an

d 
La

w
, 3

3(
3)

, 
59

5–
61

5.
 d

o
i:1

0.
12

15
/0

36
16

87
82

00
80

09

H
ea

lt
hy

 p
eo

p
le

 2
01

0 
 c

al
ls

 f
o

r 
ch

ild
re

n
 a

n
d

 y
o

u
th

 t
o

 e
n

ga
g

e 
in

 
30

 m
in

u
te

s 
o

f 
ex

er
ci

se
 a

 d
ay

S
im

u
la

ti
o

n
 s

tu
d

ie
s 

h
av

e 
fo

u
n

d
 t

h
at

 li
m

it
in

g
 c

o
m

m
u

ti
n

g
 

d
is

ta
n

ce
 t

o
 .5

 m
ile

 c
o

u
ld

 r
es

u
lt

 in
 a

n
 in

cr
ea

se
 in

 b
ik

in
g

 a
n

d
 

w
al

ki
n

g
 c

o
m

b
in

ed

M
ix

ed
 r

es
ea

rc
h

 (
p

o
si

ti
ve

 e
ff

ec
t 

v.
 n

o
 e

ff
ec

t)
 o

n
 s

id
ew

al
k 

av
ai

la
b

ili
ty

 t
o

 w
al

ki
n

g
 t

o
 s

ch
o

o
l, 

st
re

et
 c

o
n

n
ec

ti
vi

ty
 o

n
 w

al
ki

n
g

 
o

r 
b

ik
in

g
 t

o
 s

ch
o

o
l u

n
cl

ea
r

S
ta

te
 h

as
 a

d
o

p
te

d
 le

g
is

la
ti

o
n

 r
eq

u
ir

in
g

 t
h

at
 s

ch
o

o
l c

ap
ac

it
y 

in
 

p
la

ce
 c

o
n

cu
rr

en
t 

w
it

h
 r

es
id

en
ti

al
 d

ev
el

o
p

m
en

t 



Nashv i l l e  area MPO    sPr iNg 2013    39

Tr
an

sp
o

rt
at

io
n

 P
re

sc
ri

p
ti

o
n

 f
o

r
H

ea
lt

hy
 C

it
ie

s 

Lo
ck

w
o

o
d

, I
an

 M
. (

20
04

) T
ra

n
sp

o
rt

at
io

n
 

Pr
es

cr
ip

ti
o

n
 f

o
r 

H
ea

lt
hy

 C
it

ie
s.

 T
ra

n
sp

o
rt

at
io

n
 

D
es

ig
n

 S
tu

d
io

.

 T
ra

n
se

ct
: s

im
p

ly
 a

 c
ro

ss
se

ct
io

n
 o

f 
th

e 
b

u
ilt

 e
nv

ir
o

n
m

en
t 

ra
n

g
in

g
 o

n
 a

 s
ca

le
 f

ro
m

 u
rb

an
 t

o
 r

u
ra

l  
h

el
p

s 
d

et
er

m
in

e 
if

 o
n

e 
as

p
ec

t 
o

r 
an

o
th

er
 o

f 
th

e 
en

vi
ro

n
m

en
t 

su
it

s 
th

e 
co

n
te

xt
; e

ffi
ci

en
t 

tr
an

sp
o

rt
at

io
n

 is
 o

ft
en

 m
is

ta
ke

n
 f

o
r 

fa
st

er
 

tr
an

sp
o

rt
at

io
n

; i
d

ea
 o

f 
a 

tr
an

sp
o

rt
at

io
n

 la
n

d
 u

se
 c

yc
le

  w
h

en
 

la
n

d
 u

se
s 

ar
e 

ch
an

g
ed

, m
o

re
 t

ri
p

s 
ar

e 
g

en
er

at
ed

, m
o

re
 m

o
to

r 
ve

h
ic

le
s 

ar
e 

u
se

d
, s

tr
ee

ts
 c

h
an

g
e 

 id
ea

 t
h

at
 m

o
to

r 
ve

h
ic

le
 

ca
rr

yi
n

g
 c

ap
ac

it
y 

le
ad

s 
to

 in
ve

st
m

en
t,

 b
u

t 
th

er
e 

ar
e 

lim
it

s

M
o

d
el

 S
ch

o
o

l S
it

in
g

 P
o

lic
ie

s 

N
at

io
n

al
 P

o
lic

y 
an

d
 L

eg
al

 A
n

al
ys

is
 N

et
w

o
rk

, 
(2

01
2)

. M
o

d
el

 s
ch

o
o

l s
it

in
g

 p
o

lic
ie

s 
fo

r 
sc

h
o

o
l d

is
tr

ic
ts

. R
et

ri
ev

ed
 f

ro
m

 C
h

an
g

e 
La

b
 

S
o

lu
ti

o
n

s 
w

eb
si

te
: h

tt
p

://
ch

an
g

el
ab

so
lu

ti
o

n
s.

o
rg

/s
it

es
/c

h
an

g
el

ab
so

lu
ti

o
n

s.
o

rg
/fi

le
s/

M
o

d
el

S
ch

o
o

lS
it

in
g

Po
lic

ie
s_

FI
N

A
L_

(C
LS

20
12

05
30

)_
20

12
02

27
.p

d
f.

2/
3 

o
f 

to
d

ay
’s

 s
ch

o
o

ls
 a

re
 lo

ca
te

d
 f

ar
 f

ro
m

 w
h

er
e 

ch
ild

re
n

 li
ve

; 
sa

fe
 r

o
u

te
s 

to
 s

ch
o

o
l r

eq
u

ir
e 

co
n

ti
n

u
o

u
s 

si
d

ew
al

ks
, f

re
q

u
en

t 
sa

fe
 s

tr
ee

t 
cr

o
ss

in
g

s,
 a

n
d

 f
ew

 o
r 

n
o

 w
id

e 
st

re
et

s 
w

it
h

 v
eh

ic
le

 
sp

ee
d

s 
in

 e
xc

es
s 

o
f 

35
 m

p
h

 

S
ch

o
o

l S
it

in
g

 in
 M

id
d

le
 Te

n
n

es
se

e

Ja
co

b
s,

 D
. N

as
h

vi
lle

 A
re

a 
M

et
ro

p
o

lit
an

 
P

la
n

n
in

g
 O

rg
an

iz
at

io
n

.  
S

ch
o

o
l s

it
in

g
 in

 m
id

d
le

 
te

n
n

es
se

e.
 R

et
ri

ev
ed

 f
ro

m
 w

eb
si

te
: h

tt
p

://
w

w
w

.
n

as
h

vi
lle

m
p

o
.o

rg
/d

o
cs

/s
ym

p
o

si
u

m
s/

sc
h

o
o

l_
si

ti
n

g
/S

ch
o

o
l_

S
it

in
g

_P
o

lic
y_

M
em

o
03

05
10

.p
d

f.

N
o

 m
in

im
u

m
 a

cr
ea

g
e 

re
q

u
ir

em
en

t 
in

 T
N

 b
u

t 
sc

h
o

o
l f

ac
ili

ti
es

 
p

la
n

n
er

s 
m

ay
 a

d
h

er
e 

to
 o

n
e

S
ch

o
o

l d
is

tr
ic

ts
 in

 N
as

h
vi

lle
 a

re
a 

ar
e 

ex
p

er
ie

n
ci

n
g

 a
 p

er
io

d
 o

f 
h

ig
h

 g
ro

w
th

 

P
la

n
n

in
g

  f
o

r 
S

ch
o

o
ls

 &
 L

iv
ea

b
le

 
C

o
m

m
u

n
it

ie
s:

 T
h

e 
O

re
g

o
n

 S
ch

o
o

l
S

it
in

g
 H

an
d

b
o

o
k 

U
n

iv
er

si
ty

 o
f 

O
re

g
o

n
. D

ep
t.

 o
f 

P
la

n
n

in
g

, (
20

05
).

 
P

la
n

n
in

g
 f

o
r 

sc
h

o
o

ls
 &

 li
ve

ab
le

 c
o

m
m

u
n

it
ie

s:
 

T
h

e 
O

re
g

o
n

 s
ch

o
o

l s
it

in
g

 h
an

d
b

o
o

k.
 R

et
ri

ev
ed

 
fr

o
m

 w
eb

si
te

: h
tt

p
://

cm
s.

o
re

g
o

n
.g

ov
/L

C
D

/T
G

M
/

d
o

cs
/s

ch
o

o
ls

it
in

g
h

an
d

b
o

o
k.

p
d

f.

R
o

le
 o

f 
th

e 
sc

h
o

o
l a

s 
a 

n
ei

g
h

b
o

rh
o

o
d

 f
o

ca
l p

o
in

t

S
ch

o
o

l w
as

 t
h

e 
p

hy
si

ca
l c

en
te

r 
o

f 
th

e 
n

ei
g

h
b

o
rh

o
o

d
 r

efl
ec

ti
n

g
 

it
s 

p
ro

m
in

en
t 

ro
le

 in
 t

h
e 

co
m

m
u

n
it

y:
 p

ar
en

ts
 m

ee
t 

ea
ch

 o
th

er
 

w
h

en
 t

ak
in

g
 k

id
s 

to
 s

ch
o

o
l e

tc
,. 

Fo
u

r 
sc

h
o

o
l s

it
in

g
 p

ri
n

ci
p

le
s:

 
(1

) 
sc

h
o

o
l s

it
in

g
 d

ec
is

io
n

s 
b

en
efi

t 
th

e 
en

ti
re

 c
o

m
m

u
n

it
y 

(2
) 

sc
h

o
o

l s
it

e 
ta

ke
s 

fu
ll 

ad
va

n
ta

g
e 

o
f 

ex
is

ti
n

g
 r

es
o

u
rc

es
 (

3)
 s

ch
o

o
l 

si
te

 is
 e

as
ily

 a
n

d
 s

af
el

y 
ac

ce
ss

ib
le

 b
y 

w
al

ki
n

g
, b

ik
in

g
 a

n
d

 
tr

an
si

t,
 (

4)
 s

ch
o

o
l s

it
e 

is
 a

 c
o

m
m

u
n

it
y 

fo
ca

l p
o

in
t

W
el

l s
it

ed
 s

ch
o

o
ls

: r
ei

n
fo

rc
e 

sc
h

o
o

ls
 a

s 
co

m
m

u
n

it
y 

fo
ca

l p
o

in
t,

 
re

d
u

ce
 n

u
m

b
er

 o
f 

ca
rs

 o
n

 t
h

e 
ro

ad
, o

p
p

o
rt

u
n

it
ie

s 
fo

r 
d

ai
ly

 
ex

er
ci

se
, t

ea
ch

 a
lt

er
n

at
iv

e 
tr

an
sp

o
rt

at
io

n
 s

ki
lls

; c
h

al
le

n
g

es
 

to
 s

ch
o

o
l s

it
in

g
: f

u
n

d
in

g
, l

an
d

 a
va

ila
b

ili
ty

, t
ra

n
sp

o
rt

at
io

n
, 

co
o

rd
in

at
ed

 p
la

n
n

in
g

 



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

G
ro

w
th

 &
 O

p
p

o
rt

u
n

it
y:

 A
lig

n
in

g
 H

ig
h

 
Q

u
al

it
y 

Pu
b

lic
 E

d
u

ca
ti

o
n

 &
 S

u
st

ai
n

ab
le

 
C

o
m

m
u

n
it

ie
s 

P
la

n
n

in
g

 in
 t

h
e 

B
ay

 A
re

a 

FO
C

U
S

 (
20

11
).

 G
ro

w
th

 &
 o

p
p

o
rt

u
n

it
y:

 A
lig

n
in

g
 

h
ig

h
 q

u
al

it
y 

p
u

b
lic

 e
d

u
ca

ti
o

n
 &

 s
u

st
ai

n
ab

le
 

co
m

m
u

n
it

ie
s 

p
la

n
n

in
g

 in
 t

h
e 

B
ay

 A
re

a.
 R

et
ri

ev
ed

 
fr

o
m

 C
en

te
r 

fo
r 

C
it

ie
s 

an
d

 S
ch

o
o

ls
 w

eb
si

te
: 

h
tt

p
://

ci
ti

es
an

d
sc

h
o

o
ls

.b
er

ke
le

y.
ed

u
/r

ep
o

rt
s/

cc
&

sf
o

cu
s_

p
o

lic
y_

re
p

o
rt

_fi
n

al
_j

u
n

e2
01

1.
p

d
f.

 U
se

 o
f 

se
co

n
d

ar
y 

d
at

a 
an

d
 H

ea
lt

h
 D

ev
el

o
p

m
en

t 
M

ea
su

re
m

en
t 

To
o

l t
o

 lo
o

k 
at

 f
ac

to
rs

 a
ff

ec
ti

n
g

 c
o

m
m

u
n

it
y 

h
ea

lt
h

C
o

m
m

u
n

it
y 

H
ea

lt
h

 A
ss

es
sm

en
t:

B
er

n
al

 H
ei

g
h

ts
 P

re
sc

h
o

o
l 

G
ay

d
o

s,
 M

. S
an

 F
ra

n
ci

sc
o

 D
ep

ar
tm

en
t 

o
f 

Pu
b

lic
 

H
ea

lt
h

 (
20

08
).

 B
er

n
al

 h
ei

g
h

ts
 c

o
m

m
u

n
it

y 
h

ea
lt

h
 

as
se

ss
m

en
t.

 R
et

ri
ev

ed
 f

ro
m

 w
eb

si
te

: h
tt

p
://

w
w

w
.

th
eh

d
m

t.
o

rg
/e

tc
/B

er
n

al
.H

ts
.P

re
sc

h
o

o
l.H

D
M

T.
A

p
p

lic
at

io
n

_2
.7

.0
8.

p
d

f.

   
   

   
 U

se
 o

f 
se

co
n

d
ar

y 
d

at
a 

an
d

 H
ea

lt
h

 D
ev

el
o

p
m

en
t 

M
ea

su
re

m
en

t T
o

o
l t

o
 lo

o
k 

at
 f

ac
to

rs
 a

ff
ec

ti
n

g
 c

o
m

m
u

n
it

y 
h

ea
lt

h
; l

o
o

ke
d

 a
t 

th
e 

im
p

ac
ts

 o
f 

3 
d

iff
er

en
t 

sc
h

o
o

l s
it

es
/

d
ev

el
o

p
m

en
ts

, m
ap

p
ed

 o
u

t 
sp

ec
ifi

c 
in

d
ic

at
o

rs
 a

n
d

 p
ro

vi
d

ed
 

in
te

rp
re

ta
ti

o
n

s 
o

f 
ea

ch
 (

p
o

te
n

ti
al

 f
o

rm
at

 f
o

r 
H

IA
 r

ep
o

rt
, a

ls
o

 
d

em
o

g
ra

p
h

ic
s 

at
 g

en
er

al
 a

n
d

 s
p

ec
ifi

c 
le

ve
l)

; d
em

o
g

ra
p

h
ic

s 
ta

b
le

 a
p

p
en

d
ix

 c
o

m
p

ar
in

g
 d

iff
er

en
t 

n
ei

g
h

b
o

rh
o

o
d

s 
an

d
 c

it
y 

le
ve

l

H
ar

d
 L

es
so

n
s:

 C
au

se
s 

an
d

 C
o

n
se

q
u

en
ce

s 
o

f 
M

ic
h

ig
an

's
 S

ch
o

o
l C

o
n

st
ru

ct
io

n
 B

o
o

m
 M

cC
le

lla
n

d
, M

., 
S

ch
n

ei
d

er
, K

., 
&

 D
u

lz
o

, J
. 

M
ic

h
ig

an
 L

an
d

 U
se

 In
st

it
u

te
 (

20
04

).
 H

ar
d

 
le

ss
o

n
s:

 c
au

se
s 

an
d

 c
o

n
se

q
u

en
ce

s 
o

f 
m

ic
h

ig
an

's
 

sc
h

o
o

l c
o

n
st

ru
ct

io
n

 b
o

o
m

. R
et

ri
ev

ed
 f

ro
m

 
w

eb
si

te
: h

tt
p

://
w

w
w

.m
lu

i.o
rg

/p
ag

ev
ie

w
.

as
p

?fi
le

id
=1

66
53

.

C
o

st
s 

o
f 

lo
ca

ti
n

g
 a

 s
ch

o
o

l f
u

rt
h

er
 f

ro
m

 d
ev

el
o

p
m

en
t:

 im
p

ro
ve

d
 

ro
ad

 (
$2

50
,0

00
 a

n
d

 3
50

,0
00

),
 m

ile
 o

f 
se

w
er

 (
sp

ec
ifi

c 
to

 s
ch

o
o

l)
; 

h
ig

h
er

 h
o

m
e 

va
lu

es
 m

ay
 a

ls
o

 r
ed

u
ce

 n
u

m
b

er
 o

f 
yo

u
n

g
 

fa
m

ili
es

 t
h

at
 a

re
 a

va
ila

b
le

 t
o

 m
ov

e 
to

 t
h

e 
TO

D
 a

n
d

 t
o

 g
o

 t
o

 t
h

e 
sc

h
o

o
l

M
is

so
u

ri
 S

ta
te

 S
ch

o
o

l T
ra

n
sp

o
rt

at
io

n
 A

id
 

(n
p

la
n

 m
em

o
)

Z
im

m
er

m
an

, S
. N

at
io

n
al

 P
o

lic
y 

an
d

 L
eg

al
 

A
n

al
ys

is
 N

et
w

o
rk

, (
20

10
).

 M
is

so
u

ri
 s

ta
te

 s
ch

o
o

l 
tr

an
sp

o
rt

at
io

n
 a

id

   
   

   
 S

ig
n

ifi
ca

n
t 

fi
n

an
ci

al
 b

en
efi

ts
 b

y 
en

co
u

ra
g

in
g

 c
h

ild
re

n
 

to
 w

al
k 

o
r 

b
ic

yc
le

 (
co

st
 o

f 
b

u
si

n
g

 in
 t

h
e 

U
S

 is
 $

17
 b

ill
io

n
).

 
M

is
so

u
ri

 in
ce

n
ti

vi
ze

s 
sc

h
o

o
l d

is
tr

ic
ts

 t
o

 h
av

e 
b

u
si

n
g

Pu
tt

in
g

 S
ch

o
o

ls
 o

n
 t

h
e 

M
ap

: L
in

ki
n

g
 

Tr
an

si
tO

ri
en

te
d

 D
ev

el
o

p
m

en
t,

 F
am

ili
es

, 
an

d
 S

ch
o

o
ls

 in
 t

h
e 

S
an

 F
ra

n
ci

sc
o

 B
ay

 
A

re
a 

C
o

lla
b

o
ra

ti
ve

B
ie

rb
au

m
, A

., 
V

in
ce

n
t,

 J
., 

&
 M

kK
o

y,
 D

. 
(2

01
0)

. P
u

tt
in

g
 s

ch
o

o
ls

 o
n

 t
h

e 
m

ap
: L

in
ki

n
g

 
tr

an
si

to
ri

en
te

d
 d

ev
el

o
p

m
en

t,
 f

am
ili

es
, a

n
d

 
sc

h
o

o
ls

 in
 t

h
e 

S
an

 F
ra

n
ci

sc
o

 b
ay

 a
re

a.
 R

et
ri

ev
ed

 
fr

o
m

 C
en

te
r 

fo
r 

C
it

ie
s 

an
d

 S
ch

o
o

ls
 w

eb
si

te
: 

h
tt

p
://

ci
ti

es
an

d
sc

h
o

o
ls

.b
er

ke
le

y.
ed

u
/r

ep
o

rt
s/

Pu
tt

in
g

 S
ch

o
o

ls
 o

n
 t

h
e 

M
ap

_F
in

al
_J

u
l1

0_
ap

p
en

d
ic

es
.p

d
f.

S
ch

o
o

ls
 c

an
 b

e 
se

en
 a

s 
a 

co
m

m
u

n
it

y 
as

se
t

W
h

en
 p

ar
en

ts
 a

re
 d

ec
id

in
g

 o
n

 h
o

u
si

n
g

, s
ch

o
o

l q
u

al
it

y 
p

la
ys

 a
 

m
aj

o
r 

ro
le

 M
ix

ed
 h

o
u

si
n

g
 t

yp
es

, w
h

ic
h

 a
re

 o
ft

en
 f

o
u

n
d

 n
ea

r T
O

D
s,

 a
re

 
n

ee
d

ed
 t

o
 a

tt
ra

ct
 f

am
ili

es

T
h

is
 t

yp
e 

o
f 

m
ix

ed
 in

co
m

e 
h

o
u

si
n

g
 p

ro
vi

d
es

 e
d

u
ca

ti
o

n
al

 
w

o
rk

fo
rc

e 
h

o
u

si
n

g
, w

h
ic

h
 c

an
 in

cr
ea

se
 a

 s
ch

o
o

l d
is

tr
ic

t'
s 

ab
ili

ty
 t

o
 r

ec
ru

it
 a

n
d

 r
et

ai
n

 t
ea

ch
er

s 
an

d
 f

ac
u

lt
y 

Jo
in

t 
u

se
 o

p
p

o
rt

u
n

it
ie

s T
O

D
/S

ch
o

o
l s

in
ce

 T
O

D
s 

ar
e 

sp
ec

ia
lly

 
d

es
ig

n
ed

 t
o

 s
u

p
p

o
rt

 n
ew

 d
ev

el
o

p
m

en
ts

 



Nashv i l l e  area MPO    sPr iNg 2013    41

U
.S

. S
ch

o
o

l T
ra

ve
l 2

00
9:

A
n

 A
ss

es
sm

en
t 

o
f T

re
n

d
s

M
cD

o
n

al
d

, N
., 

A
. B

ro
w

n
, L

. M
ar

ch
et

ti
, a

n
d

 
M

. P
ed

ro
so

. 2
01

1.
 U

.S
. s

ch
o

o
l t

ra
ve

l 2
00

9:
 

an
 a

ss
es

sm
en

t 
o

f 
tr

en
d

s.
 A

m
er

ic
an

 Jo
ur

na
l o

f 
Pr

ev
en

tiv
e 

M
ed

ic
in

e 
41

(2
):

 1
46

15
1.

U
se

d
 t

h
e 

N
at

io
n

al
 H

o
u

se
h

o
ld

 T
ra

ve
l S

u
rv

ey
, w

h
ic

h
 c

o
lle

ct
ed

 
tr

an
sp

o
rt

at
io

n
 d

at
a 

o
n

 1
50

,1
47

 h
o

u
se

h
o

ld
s 

in
 2

00
8 

an
d

 2
00

9

 In
 2

00
9,

 1
2.

7%
 o

f 
K

–8
 s

tu
d

en
ts

 u
su

al
ly

 w
al

ke
d

 o
r 

b
ik

ed
 t

o
 

sc
h

o
o

l c
o

m
p

ar
ed

 w
it

h
 4

7.
7%

 in
 1

96
9

R
at

es
 o

f 
w

al
ki

n
g

 o
r 

b
ic

yc
lin

g
 a

re
 h

ig
h

er
 o

n
 t

h
e 

tr
ip

 h
o

m
e 

fr
o

m
 

sc
h

o
o

l 

W
hy

 P
ar

en
ts

 D
ri

ve
 C

h
ild

re
n

 t
o

 S
ch

o
o

l: 
Im

p
lic

at
io

n
s 

fo
r 

S
af

e 
R

o
u

te
s 

to
 S

ch
o

o
l 

Pr
o

g
ra

m
s.

M
cD

o
n

al
d

, N
. &

 A
al

b
o

rg
, A

. (
20

09
).

 W
hy

 p
ar

en
ts

 
d

ri
ve

 c
h

ild
re

n
 t

o
 s

ch
o

o
l: 

im
p

lic
at

io
n

s 
fo

r 
sa

fe
 

ro
u

te
s 

to
 s

ch
o

o
l p

ro
g

ra
m

s.
 Jo

ur
na

l o
f t

he
 A

m
er

ic
an

 
Pl

an
ni

ng
 A

ss
oc

ia
tio

n 
75

(3
):

 3
31

34
2.

75
%

 o
f 

p
ar

en
ts

 d
ro

ve
 t

h
ei

r 
ch

ild
re

n
 t

o
 s

ch
o

o
l b

ec
au

se
 o

f 
ti

m
e

 S
u

p
er

vi
si

o
n

 a
 c

o
n

ce
rn

 

 S
R

T
S

 p
ro

g
ra

m
s 

n
ee

d
 t

o
 a

d
d

re
ss

 p
ar

en
t 

co
nv

en
ie

n
ce

 a
n

d
 t

im
e 

co
n

st
ra

in
ts

R
ec

o
m

m
en

d
s 

w
al

ki
n

g
 s

ch
o

o
l b

u
se

s 

S
tr

o
n

g
 n

eg
at

iv
e 

co
rr

el
at

io
n

 b
et

w
ee

n
 w

al
ki

n
g

 t
o

 s
ch

o
o

l a
n

d
 

d
is

ta
n

ce
; d

is
ta

n
ce

 c
re

at
es

 a
 t

im
e 

ad
va

n
ta

g
e 

fo
r 

ve
h

ic
le

 u
se

 

M
an

y 
p

ar
en

ts
 d

ro
p

 t
h

ei
r 

ch
ild

re
n

 o
ff

 u
si

n
g

 a
 v

eh
ic

le
 e

n
 r

o
u

te
 t

o
 

w
o

rk
 

Fo
o

d
 E

n
vi

ro
n

m
en

t 



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

T
h

e 
U

se
 o

f 
Z

o
n

in
g

 t
o

 R
es

tr
ic

t 
Fa

st
 F

o
o

d
 

O
u

tl
et

s:
 A

 P
o

te
n

ti
al

 S
tr

at
eg

y 
to

 C
o

m
b

at
 

O
b

es
it

y

M
ai

r,
 J

., 
P

ie
rc

e,
 M

., 
&

 Te
re

t,
 S

. (
20

05
).

 T
h

e 
u

se
 o

f 
zo

n
in

g
 t

o
 r

es
tr

ic
t 

fa
st

 f
o

o
d

 o
u

tl
et

s:
 A

 p
o

te
n

ti
al

 
st

ra
te

g
y 

to
 c

o
m

b
at

 o
b

es
it

y.
 R

et
ri

ev
ed

 f
ro

m
 

w
eb

si
te

: h
tt

p
://

w
w

w
.p

u
b

lic
h

ea
lt

h
la

w
.n

et
/Z

o
n

in
g

 
Fa

st
 F

o
o

d
 O

u
tl

et
s.

p
d

f.

Fa
st

 f
o

o
d

 d
efi

n
it

io
n

: “
in

ex
p

en
si

ve
 f

o
o

d
 t

h
at

 is
 p

re
p

ar
ed

 a
n

d
 

se
rv

ed
 q

u
ic

kl
y,

 o
ft

en
 b

y 
d

ri
ve

th
ro

u
g

h
 s

er
vi

ce
, a

n
d

 t
en

d
s 

to
 b

e 
h

ig
h

 in
 f

at
 a

n
d

 lo
w

 in
 n

u
tr

it
io

n
al

 v
al

u
e”

 

O
b

es
it

y 
is

 a
 r

is
k 

fa
ct

o
r 

fo
r 

d
ia

b
et

es
, s

tr
o

ke
, h

ea
rt

 d
is

ea
se

, 
ca

n
ce

r 

C
h

ild
re

n
 w

h
o

 a
re

 o
b

es
e 

ar
e 

m
o

re
 li

ke
ly

 t
o

 b
e 

o
b

es
e 

as
 a

d
u

lt
s

A
cc

es
s 

to
 f

as
t 

fo
o

d
 is

 p
o

si
ti

ve
ly

 a
ss

o
ci

at
ed

 w
it

h
 h

ig
h

er
 B

M
I, 

in
cr

ea
se

d
 d

ai
ly

 c
al

o
ri

c 
in

ta
ke

 a
n

d
 w

ei
g

h
t 

ga
in

 

Fa
st

 f
o

o
d

 g
en

er
al

ly
 in

d
ic

at
ed

 la
rg

e 
p

o
rt

io
n

s 
o

f 
h

ig
h

 e
n

er
g

y 
d

en
se

 f
o

o
d

, t
h

at
 a

re
 h

ig
h

 in
 f

at
 a

n
d

 c
al

o
ri

es

S
tu

d
y 

o
f 

ch
ild

re
n

 <
19

 s
h

o
w

s 
th

o
se

 w
h

o
 a

te
 f

as
t 

fo
o

d
 

co
n

su
m

ed
 m

o
re

 f
at

, s
u

ga
rs

, a
n

d
 t

o
ta

l c
ar

b
o

hy
d

ra
te

s

A
ve

ra
g

e 
ad

o
le

sc
en

t 
ea

ts
 f

as
t 

fo
o

d
 t

w
ic

e 
a 

w
ee

k,
 3

0.
3 

%
 U

S
 

ch
ild

re
n

 o
r 

ad
o

le
sc

en
t 

ea
ch

 f
as

t 
fo

o
d

 o
n

 a
 t

yp
ic

al
 d

ay

Z
o

n
in

g
 o

p
ti

o
n

s 
fo

r 
fa

st
 f

o
o

d
 r

eg
u

la
ti

o
n

: 1
) 

C
o

n
d

it
io

n
al

 –
 

lo
ca

lit
ie

s 
ca

n
 a

llo
w

 f
as

t 
fo

o
d

 o
n

 a
 s

it
e 

b
y 

si
te

 b
as

is
 2

) 
In

ce
n

ti
ve

 
– 

m
u

n
ic

ip
al

it
ie

s 
en

co
u

ra
g

e 
co

n
st

ru
ct

io
n

 o
f 

si
te

s 
th

at
 b

en
efi

t 
p

u
b

lic
 3

) 
Pe

rf
o

rm
an

ce
 –

 s
et

s 
st

an
d

ar
d

s 
fo

r 
la

n
d

 u
se

, s
u

ch
 a

s 
a 

ce
rt

ai
n

 n
u

m
b

er
 o

f 
h

ea
lt

hy
 r

es
ta

u
ra

n
ts

 

C
o

u
ld

 h
av

e 
an

 e
xc

lu
si

ve
 li

st
 o

f 
p

er
m

itt
ed

 la
n

d
 u

se
s 

in
 t

h
e 

zo
n

ed
 a

re
a,

 t
h

at
 d

o
es

 n
o

t 
in

cl
u

d
e 

fa
st

 f
o

o
d

A
n

o
th

er
 p

o
te

n
ti

al
 b

an
 is

 t
h

e 
p

ro
h

ib
it

io
n

 o
f “

fo
rm

u
la

” 
re

st
au

ra
n

ts

D
ri

ve
 t

h
ru

 p
ro

h
ib

it
io

n
s 

h
av

e 
in

 s
o

m
e 

ca
se

s 
h

ad
 t

o
 s

h
o

w
 t

h
at

 
it

 s
ig

n
ifi

ca
n

tl
y 

in
cr

ea
se

s 
tr

af
fi

c 
fl

o
w

, i
d

ea
 t

h
at

 in
cr

ea
se

d
 t

ra
ffi

c 
re

d
u

ce
s 

ai
r 

q
u

al
it

y 
an

d
 e

n
d

an
g

er
s 

st
u

d
en

ts

Lo
ss

 o
f 

n
ei

g
h

b
o

rh
o

o
d

 b
u

si
n

es
se

s 
w

ill
 c

h
an

g
e 

th
e 

ch
ar

ac
te

r 
o

f 
an

d
 e

co
n

o
m

ic
 b

as
e 

o
f 

th
e 

 c
o

m
m

u
n

it
y 



Nashv i l l e  area MPO    sPr iNg 2013    43

B
o

d
y 

m
as

s 
in

d
ex

 in
 e

le
m

en
ta

ry
 s

ch
o

o
l 

ch
ild

re
n

, m
et

ro
p

o
lit

an
 a

re
a 

fo
o

d
 p

ri
ce

s 
an

d
 f

o
o

d
 o

u
tl

et
 d

en
si

ty

S
tu

rm
, R

, &
 D

at
ar

, A
. (

20
05

).
 B

o
d

y 
m

as
s 

in
d

ex
 

in
 e

le
m

en
ta

ry
 s

ch
o

o
l c

h
ild

re
n

, m
et

ro
p

o
lit

an
 

ar
ea

 f
o

o
d

 p
ri

ce
s 

an
d

 f
o

o
d

 o
u

tl
et

 d
en

si
ty

. 
Pu

bl
ic

 H
ea

lth
, 1

19
(1

2)
, 1

05
9–

10
68

. d
o

i:1
0.

10
16

/j.
p

u
h

e.
20

05
.0

5.
00

7

Lo
n

g
it

u
d

in
al

 s
tu

d
y 

th
at

 f
o

llo
w

ed
 a

 s
am

p
le

 o
f 

ki
n

d
er

ga
rt

en
 

ch
ild

re
n

 o
ve

r 
4 

ye
ar

s 

M
er

g
ed

 E
ar

ly
 C

h
ild

h
o

o
d

 L
o

n
g

it
u

d
in

al
 S

tu
d

y 
w

it
h

 z
ip

 c
o

d
e 

le
ve

l 
d

at
a 

o
n

 f
o

o
d

 o
u

tl
et

s 
an

d
 m

et
ro

le
ve

l d
at

a 
o

n
 f

o
o

d
 p

ri
ce

s

Va
ri

at
io

n
 in

 f
ru

it
 a

n
d

 v
eg

g
ie

 p
ri

ce
s 

la
rg

e 
en

o
u

g
h

 t
o

 e
xp

la
in

 
ga

in
 in

 B
M

I a
m

o
n

g
 s

o
m

e 
ch

ild
re

n
 

N
o

 a
ss

o
ci

at
io

n
 w

it
h

 f
o

o
d

 o
u

tl
et

s 
w

as
 f

o
u

n
d

C
lu

st
er

in
g

 o
f 

Fa
st

 F
o

o
d

 R
es

ta
u

ra
n

ts
 

ar
o

u
n

d
 S

ch
o

o
ls

: A
 n

ov
el

 a
p

p
lic

at
io

n
 o

f 
sp

at
ia

l s
ta

ti
st

ic
s 

to
 t

h
e 

st
u

d
y 

o
f 

fo
o

d
 

en
vi

ro
n

m
en

ts

A
u

st
in

, S
. B

., 
M

el
ly

, S
. J

., 
S

an
ch

ez
, B

. N
., 

Pa
te

l, 
A

., 
B

u
ka

, S
., 

&
 G

o
rt

m
ak

er
, S

. L
. (

20
05

).
 

C
lu

st
er

in
g

 o
f 

fa
st

fo
o

d
 r

es
ta

u
ra

n
ts

 a
ro

u
n

d
 

sc
h

o
o

ls
: a

 n
ov

el
 a

p
p

lic
at

io
n

 o
f 

sp
at

ia
l s

ta
ti

st
ic

s 
to

 t
h

e 
st

u
d

y 
o

f 
fo

o
d

 e
nv

ir
o

n
m

en
ts

. A
m

er
ic

an
 

Jo
ur

na
l o

f P
ub

lic
 H

ea
lth

, 9
5(

9)
, 1

57
5–

15
81

. 
d

o
i:1

0.
21

05
/A

JP
H

.2
00

4.
05

63
41

G
eo

co
d

ed
 d

at
ab

as
es

 o
f 

re
st

au
ra

n
t 

an
d

 s
ch

o
o

l a
d

d
re

ss
es

 n
ea

r 
sc

h
o

o
ls

 in
 C

h
ic

ag
o

M
ed

ia
n

 d
is

ta
n

ce
 t

o
 n

ea
re

st
 f

as
t 

fo
o

d
: .

52
 k

,, 
78

%
 o

f 
sc

h
o

o
ls

 
h

ad
 a

t 
le

as
t 

1 
fa

st
 f

o
o

d
 r

es
ta

u
ra

n
t 

Fa
st

 f
o

o
d

 r
es

ta
u

ra
n

ts
 c

lu
st

er
ed

 a
ro

u
n

d
 s

ch
o

o
ls

 in
 t

h
e 

h
ig

h
 

an
d

 m
o

d
er

at
e 

co
m

m
er

ci
al

iz
at

io
n

 r
eg

io
n

s 
o

f 
th

e 
ci

ty
 (

ie
, 

co
m

m
er

ci
al

iz
at

io
n

 le
ad

s 
to

 f
as

t 
fo

o
d

?)

6 
ti

m
es

 m
o

re
 f

as
t 

fo
o

d
 r

es
ta

u
ra

n
ts

 w
it

h
in

 1
.5

 k
m

 o
f 

sc
h

o
o

ls
 

Fa
st

 f
o

o
d

 r
es

ta
u

ra
n

ts
 c

lu
st

er
ed

 a
ro

u
n

d
 r

eg
io

n
s 

w
it

h
 m

ed
ia

n
 

h
o

u
se

h
o

ld
 in

co
m

es
 <

 4
37

00

R
ec

o
m

m
en

d
s 

st
at

e/
m

u
n

ic
ip

al
 p

o
lic

y 
in

it
ia

ti
ve

s 
to

 a
d

d
re

ss
 

co
n

ce
n

tr
at

io
n

 o
f 

fa
st

 f
o

o
d

 o
u

tl
et

s 
n

ea
r 

sc
h

o
o

ls

T
h

e 
E

ff
ec

t 
o

f 
Fa

st
 F

o
o

d
 R

es
ta

u
ra

n
ts

 o
n

 
O

b
es

it
y 

C
u

rr
ie

, J
., 

D
el

la
V

ig
n

a,
 S

., 
M

o
re

tt
i, 

E
., 

&
 P

at
h

an
ia

, 
V.

 (
20

09
).

 T
h

e 
E

ff
ec

t 
o

f 
Fa

st
 F

o
o

d
 R

es
ta

u
ra

n
ts

 o
n

 
O

b
es

it
y 

an
d

 W
ei

g
h

t 
G

ai
n

 (
W

o
rk

in
g

 P
ap

er
 N

o
. 

14
72

1)
. N

at
io

n
al

 B
u

re
au

 o
f 

E
co

n
o

m
ic

 R
es

ea
rc

h
. 

R
et

ri
ev

ed
 f

ro
m

 h
tt

p
://

w
w

w
.n

b
er

.o
rg

/p
ap

er
s/

w
14

72
1

A
m

o
n

g
 9

th
 g

ra
d

e 
ch

ild
re

n
 , 

fa
st

 f
o

o
d

 o
u

tl
et

s 
w

it
h

in
 1

/1
0t

h
 o

f 
a 

m
ile

 a
re

 a
ss

o
ci

at
ed

 w
it

h
 a

 5
.2

 in
cr

ea
se

 in
 o

b
es

it
y 

ra
te

s 

Po
lic

ie
s 

re
st

ri
ct

in
g

 a
cc

es
s 

to
 f

as
t 

fo
o

d
 n

ea
r 

sc
h

o
o

ls
 h

av
e 

th
e 

p
o

te
n

ti
al

 f
o

r 
si

g
n

ifi
ca

n
t 

im
p

ac
ts

 o
n

 o
b

es
it

y 
in

 s
ch

o
o

l c
h

ild
re

n
 

S
ch

o
o

l c
h

ild
re

n
 m

ay
 b

e 
m

o
re

 im
p

ac
te

d
 b

y 
th

e 
lo

ca
ti

o
n

 o
f 

fa
st

 
fo

o
d

 in
 t

h
at

 t
h

ey
 h

av
e 

to
 s

ta
y 

n
ea

r 
th

e 
sc

h
o

o
l

D
is

p
ar

it
ie

s 
in

 t
h

e 
Fo

o
d

 E
nv

ir
o

n
m

en
t 

S
u

rr
o

u
n

d
in

g
 U

S
 M

id
d

le
 a

n
d

 H
ig

h
 S

ch
o

o
ls

S
tu

rm
, R

. (
20

08
).

 D
is

p
ar

it
ie

s 
in

 t
h

e 
fo

o
d

 
en

vi
ro

n
m

en
t 

su
rr

o
u

n
d

in
g

 U
S

 m
id

d
le

 a
n

d
 

h
ig

h
 s

ch
o

o
ls

. P
ub

lic
 H

ea
lth

, 1
22

(7
),

 6
81

–6
90

. 
d

o
i:1

0.
10

16
/j.

p
u

h
e.

20
07

.0
9.

00
4

B
u

ff
er

s 
w

er
e 

ca
lc

u
la

te
d

 w
it

h
 a

 r
ad

iu
s 

o
f 

40
0 

an
d

 8
00

 m
 f

ro
m

 
p

u
b

lic
 s

ch
o

o
ls

 

M
id

d
le

 s
ch

o
o

ls
 h

av
e 

fe
w

er
 s

u
rr

o
u

n
d

in
g

 b
u

si
n

es
se

s 
th

an
 

sm
al

le
r 

sc
h

o
o

ls
 

E
as

y 
av

ai
la

b
ili

ty
 o

f 
fa

st
 f

o
o

d
 c

an
 n

eg
at

e 
h

ea
lt

hy
 s

ch
o

o
l p

o
lic

ie
s 

(a
n

d
 t

h
e 

b
en

efi
ts

 o
f 

a 
w

el
l s

it
ed

 s
ch

o
o

l…
)



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

C
h

ild
h

o
o

d
 O

b
es

it
y 

an
d

 t
h

e 
B

u
ilt

 
E

nv
ir

o
n

m
en

t:
 A

 R
ev

ie
w

 o
f 

th
e 

Li
te

ra
tu

re
 

fr
o

m
 2

00
82

00
9

G
al

ve
z,

 M
. P

., 
Pe

ar
l, 

M
., 

&
 Y

en
, I

. H
. (

20
10

).
 

C
h

ild
h

o
o

d
 O

b
es

it
y 

an
d

 t
h

e 
B

u
ilt

 E
nv

ir
o

n
m

en
t:

 A
 

R
ev

ie
w

 o
f 

th
e 

Li
te

ra
tu

re
 f

ro
m

 2
00

82
00

9.
 C

ur
re

nt
 

O
pi

ni
on

 in
 P

ed
ia

tr
ic

s,
 2

2(
2)

, 2
02

–2
07

. d
o

i:1
0.

10
97

/
M

O
P.

0b
01

3e
32

83
36

eb
6f

C
ar

s 
as

 t
ra

n
sp

o
rt

at
io

n
 t

o
 s

ch
o

o
l, 

ti
m

e 
sp

en
t 

p
la

yi
n

g
 v

id
eo

 
ga

m
es

 w
er

e 
as

so
ci

at
ed

 w
it

h
 p

hy
si

ca
l i

n
ac

ti
vi

ty
 

A
ct

iv
e 

co
m

m
u

ti
n

g
 is

 m
u

lt
ila

ye
re

d
: c

it
y 

p
la

n
n

in
g

, p
ar

en
ts

’ 
at

ti
tu

d
es

 a
n

d
 b

eh
av

io
rs

, p
ar

en
ts

’ p
er

ce
p

ti
o

n
 o

f 
sa

fe
ty

, c
h

ild
 

tr
ai

ts
 a

n
d

 p
er

ce
p

ti
o

n
s 

C
h

ild
re

n
 w

h
o

 h
ad

 f
ri

en
d

s 
in

 t
h

e 
ar

ea
 w

er
e 

m
o

re
 li

ke
ly

 t
o

 a
ct

iv
e 

co
m

m
u

te
 

D
is

ta
n

ce
 b

et
w

ee
n

 h
o

m
e 

an
d

 s
ch

o
o

l i
s 

th
e 

m
o

st
 im

p
o

rt
an

t 
fa

ct
o

r 
to

 a
ct

iv
e 

co
m

m
u

ti
n

g

B
o

ys
 a

re
 m

o
re

 li
ke

ly
 t

o
 a

ct
iv

e 
co

m
m

u
te

 t
h

an
 g

ir
ls

 

La
n

d
 U

se
 P

la
n

n
in

g
 a

n
d

 t
h

e 
C

o
n

tr
o

l o
f 

A
lc

o
h

o
l, 

To
b

ac
co

, F
ir

ea
rm

s 
an

d
 F

as
t 

Fo
o

d
 

R
es

ta
u

ra
n

ts

A
sh

e,
 M

., 
Je

rn
ig

an
, D

., 
K

lin
e,

 R
., 

&
 G

al
az

, R
. 

(2
00

3)
. L

an
d

 u
se

 p
la

n
n

in
g

 a
n

d
 t

h
e 

co
n

tr
o

l 
o

f 
al

co
h

o
l, 

to
b

ac
co

, fi
re

ar
m

s,
 a

n
d

 f
as

t 
fo

o
d

 
re

st
au

ra
n

ts
. A

m
er

ic
an

 Jo
ur

na
l o

f P
ub

lic
 H

ea
lth

, 9
3(

9)
, 

14
04

–1
40

8.

“P
o

lic
e 

p
o

w
er

” 
al

lo
w

s 
a 

st
at

e 
o

r 
lo

ca
l g

ov
er

n
m

en
t 

to
 e

n
ac

t 
la

w
s 

th
at

 ‘p
ro

te
ct

, p
re

se
rv

e 
an

d
 p

ro
m

o
te

 t
h

e 
h

ea
lt

h
, s

af
et

y,
 

m
o

ra
ls

 a
n

d
 g

en
er

al
 w

el
fa

re
 o

f 
th

e 
p

eo
p

le

C
an

 r
es

tr
ic

t 
p

ri
va

te
 p

ro
p

er
ty

 a
s 

to
 a

vo
id

 h
ar

m
 t

o
 t

h
e 

p
u

b
lic

Ju
st

 a
s 

la
n

d
 u

se
 is

 u
se

d
 t

o
 g

u
id

e 
al

co
h

o
l, 

to
b

ac
co

 a
n

d
 fi

re
ar

m
s 

co
n

tr
o

l, 
it

 c
an

 b
e 

u
se

d
 f

o
r 

n
u

tr
it

io
n

C
o

n
d

it
io

n
al

 U
se

 P
er

m
it

 (
C

U
P

):
 r

efi
n

em
en

t 
o

f 
zo

n
in

g
 p

o
w

er
s 

w
h

er
e 

g
ov

er
n

m
en

t 
m

ak
es

 e
xc

ep
ti

o
n

s 
fo

r 
sp

ec
ifi

c 
u

se
s 

o
f 

la
n

d
 

w
h

en
 t

h
e 

p
ro

p
er

ty
 m

ee
ts

 c
er

ta
in

 c
o

n
d

it
io

n
s

C
U

P
 c

an
 e

n
co

u
ra

g
e 

re
st

au
ra

n
ts

 t
o

 im
p

ro
ve

 n
u

tr
it

io
n

al
 q

u
al

it
y 

an
d

 d
is

p
la

ce
 f

as
t 

fo
o

d
 

N
ei

g
h

b
o

rh
o

o
d

 R
o

ad
 E

nv
ir

o
n

m
en

ts
 a

n
d

 
PA

 A
m

o
n

g
 Y

o
u

th
: t

h
e 

C
LA

N
 S

tu
d

y

C
ar

ve
r,

 A
., 

T
im

p
er

io
, A

. F
., 

&
 C

ra
w

fo
rd

, D
. A

. 
(2

00
8)

. N
ei

g
h

b
o

rh
o

o
d

 R
o

ad
 E

nv
ir

o
n

m
en

ts
 a

n
d

 
P

hy
si

ca
l A

ct
iv

it
y 

A
m

o
n

g
 Y

o
u

th
: T

h
e 

C
LA

N
 S

tu
d

y.
 

Jo
ur

na
l o

f U
rb

an
 H

ea
lth

 : 
Bu

lle
tin

 o
f t

he
 N

ew
 Y

or
k 

Ac
ad

em
y 

of
 M

ed
ic

in
e,

 8
5(

4)
, 5

32
–5

44
. d

o
i:1

0.
10

07
/

s1
15

24
00

89
28

49

C
ro

ss
 s

ec
ti

o
n

al
 s

tu
d

y 
o

f 
ch

ild
re

n
 (

89
 y

ea
rs

 o
n

e 
sa

m
p

le
, 

13
15

 y
ea

rs
 o

ld
 o

th
er

 s
am

p
le

) 
in

 C
h

ild
re

n
 L

iv
in

g
 in

 A
ct

iv
e 

N
ei

g
h

b
o

rh
o

o
d

s 
(C

LA
N

) 
st

u
d

y 

Pa
re

n
ts

 r
ep

o
rt

ed
 8

9 
ye

ar
 o

ld
 p

hy
si

ca
l a

ct
iv

it
y,

 a
d

o
le

sc
en

ts
 s

el
f 

re
p

o
rt

ed
, a

cc
el

er
o

m
et

er
s 

u
se

d
 f

o
r 

p
hy

si
ca

l a
ct

iv
it

y 
o

u
ts

id
e 

o
f 

sc
h

o
o

l h
o

u
rs

N
o

 a
ss

o
ci

at
io

n
s 

b
et

w
ee

n
 r

o
ad

 e
nv

ir
o

n
m

en
t 

va
ri

ab
le

s 
(l

en
g

th
 

o
f 

ro
ad

s,
 in

te
rs

ec
ti

o
n

 d
en

si
ty

, r
es

id
in

g
 o

n
 a

 c
u

ld
es

ac
, s

p
ee

d
 

h
u

m
p

s 
et

c.
) 

an
d

 c
h

ild
re

n’
s 

lik
el

ih
o

o
d

 o
f 

m
ak

in
g

 w
al

ki
n

g
/c

yc
lin

g
 

tr
ip

s

B
ac

ks
ea

t 
g

en
er

at
io

n
 –

 c
h

ild
re

n
 w

h
o

 a
re

 d
ri

ve
n

 t
o

 s
tr

u
ct

u
re

d
 

le
is

u
re

 t
im

e 
ac

ti
vi

ti
es

 o
u

ts
id

e 
th

e 
n

ei
g

h
b

o
rh

o
o

d
 



Nashv i l l e  area MPO    sPr iNg 2013    45

Fa
st

 F
o

o
d

 R
es

ta
u

ra
n

t 
R

ep
o

rt
: P

ro
m

o
ti

n
g

 
H

ea
lt

hy
 D

in
in

g
 in

 S
o

u
th

 L
A

B
as

sf
o

rd
, N

., 
G

al
lo

w
ay

G
ill

ia
m

, L
., 

Fl
yn

n
, G

., 
&

 
M

o
rr

is
o

n
, B

. (
20

12
).

 F
as

t 
Fo

o
d

 R
es

ta
u

ra
n

t 
R

ep
o

rt
: 

Pr
o

m
o

ti
n

g
 H

ea
lt

hy
 D

in
in

g
 in

 S
o

u
th

 L
A

. L
o

s 
A

n
g

el
es

 : 
C

o
m

m
u

n
it

y 
H

ea
lt

h
 C

o
u

n
ci

ls
.

Pr
ov

id
es

 p
o

lic
y 

re
co

m
m

en
d

at
io

n
s 

fo
r 

th
e 

C
it

y 
o

f 
LA

 w
it

h
 

re
ga

rd
 t

o
 F

as
t 

Fo
o

d
 z

o
n

in
g

:

1)
 E

xt
en

d
 c

ri
te

ri
a 

to
 o

b
ta

in
 c

o
n

st
ru

ct
io

n
 p

er
m

it
 t

o
 a

ll 
fa

st
  f

o
o

d
 

re
st

au
ra

n
ts

, n
o

t 
ju

st
 s

ta
n

d
 a

lo
n

e 
es

ta
b

lis
h

m
en

ts
 

2)
 R

eq
u

ir
e 

n
ew

 f
as

t 
re

st
au

ra
n

ts
 t

o
 lo

ca
te

 a
t 

le
as

t 
a 

h
al

f 
m

ile
 

aw
ay

 f
ro

m
 s

ch
o

o
ls

, p
ar

ks
, p

la
yg

ro
u

n
d

s,
 c

h
ild

 c
ar

e 
ce

n
te

rs
, r

ec
 

ce
n

te
rs

 

3)
 R

eq
u

ir
e 

th
em

 t
o

 b
e 

75
0 

fe
et

 f
ro

m
 b

u
s,

 r
ai

l a
n

d
 o

th
er

 t
ra

n
si

t

4)
 D

efi
n

e 
a 

h
ea

lt
hy

 r
es

ta
u

ra
n

t

5)
 P

ro
vi

d
e 

ex
em

p
ti

o
n

s 
fo

r 
h

ea
lt

hy
 r

es
ta

u
ra

n
t 

d
efi

n
it

io
n

 

6)
 S

tr
en

g
th

en
 in

ce
n

ti
ve

s 
fo

r 
h

ea
lt

hy
 r

es
ta

u
ra

n
ts

7)
 M

o
n

it
o

r 
h

ea
lt

hy
 r

es
ta

u
ra

n
ts

 f
o

r 
co

n
ti

n
u

ed
 c

o
m

p
lia

n
ce

  

Fa
st

 f
o

o
d

 a
ss

o
ci

at
ed

 w
it

h
 w

ei
g

h
t 

ga
in

, l
o

w
er

 in
ta

ke
 o

f 
fr

u
it

s 
an

d
 v

eg
et

ab
le

s,
 g

re
at

er
 in

ta
ke

 o
f 

ca
lo

ri
es

 a
n

d
 f

at
, i

n
su

lin
 

re
si

st
an

ce

S
tu

d
en

ts
 in

 c
lo

se
 p

ro
xi

m
it

y 
to

 f
as

t 
fo

o
d

 c
o

n
su

m
e 

ap
p

ro
xi

m
at

el
y 

30
 t

o
 1

00
 c

al
o

ri
es

 m
o

re
 p

er
 s

ch
o

o
l d

ay
 

Po
lic

ie
s 

m
u

st
 b

al
an

ce
 f

o
o

d
 in

se
cu

ri
ty

 is
su

es
 –

 b
y 

sh
u

tt
in

g
 

d
o

w
n

 r
es

ta
u

ra
n

ts
, t

h
er

e 
m

ay
 b

e 
le

ss
 a

cc
es

s 
to

 f
o

o
d

, o
r 

ca
u

se
 

d
is

p
la

ce
m

en
t 

w
h

en
 la

n
d

 v
al

u
es

 r
is

es

N
ei

g
h

b
o

rh
o

o
d

 P
la

yg
ro

u
n

d
s,

 F
as

t 
Fo

o
d

 
R

es
ta

u
ra

n
ts

, a
n

d
 C

ri
m

e:
 R

el
at

io
n

sh
ip

s 
to

 O
ve

rw
ei

g
h

t 
in

 L
o

w
-I

n
co

m
e 

Pr
es

ch
o

o
l 

C
h

ild
re

n
 

B
u

rd
et

te
, H

. L
., 

&
 W

h
it

ak
er

, R
. C

. (
20

04
).

 
N

ei
g

h
b

o
rh

o
o

d
 p

la
yg

ro
u

n
d

s,
 f

as
t 

fo
o

d
 

re
st

au
ra

n
ts

, a
n

d
 c

ri
m

e:
 r

el
at

io
n

sh
ip

s 
to

 
ov

er
w

ei
g

h
t 

in
 lo

w
in

co
m

e 
p

re
sc

h
o

o
l c

h
ild

re
n

. 
Pr

ev
en

tiv
e 

M
ed

ic
in

e,
 3

8(
1)

, 5
7–

63
.

C
ro

ss
se

ct
io

n
al

 s
tu

d
y 

o
f 

70
00

 c
h

ild
re

n

D
is

ta
n

ce
 b

et
w

ee
n

 p
la

yg
ro

u
n

d
s 

an
d

 f
as

t 
fo

o
d

 r
es

ta
u

ra
n

ts
 

d
et

er
m

in
ed

 w
it

h
 G

IS

A
m

o
u

n
t 

o
f 

ch
ild

re
n’

s 
m

ea
ls

 c
o

n
su

m
ed

 a
t 

fa
st

 f
o

o
d

 o
u

tl
et

s 
h

as
 

in
cr

ea
se

d
 in

 p
ar

al
le

l w
it

h
 c

h
ild

h
o

o
d

 o
b

es
it

y 
ep

id
em

ic
 

N
o

 a
ss

o
ci

at
io

n
 w

it
h

 o
ve

rw
ei

g
h

t 
an

d
 p

ro
xi

m
it

y 
to

 p
la

yg
ro

u
n

d
s 

o
r 

fa
st

 f
o

o
d

 



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

A
 S

ys
te

m
at

ic
 R

ev
ie

w
 o

f 
Fa

st
 F

o
o

d
 A

cc
es

s 
S

tu
d

ie
s 

Fl
ei

sc
h

h
ac

ke
r,

 S
. E

., 
E

ve
n

so
n

, K
. R

., 
R

o
d

ri
g

u
ez

, 
D

. A
., 

&
 A

m
m

er
m

an
, A

. S
. (

20
11

).
 A

 s
ys

te
m

at
ic

 
re

vi
ew

 o
f 

fa
st

 f
o

o
d

 a
cc

es
s 

st
u

d
ie

s.
 O

b
es

it
y 

re
vi

ew
s:

 a
n

 o
ffi

ci
al

 jo
u

rn
al

 o
f 

th
e 

In
te

rn
at

io
n

al
 

A
ss

o
ci

at
io

n
 f

o
r 

th
e 

S
tu

d
y 

o
f 

O
b

es
it

y,
 1

2(
5)

, 
e4

60
–4

71
. d

o
i:1

0.
11

11
/j.

14
67

78
9X

.2
01

0.
00

71
5.

x

40
 a

rt
ic

le
s 

re
vi

ew
ed

   
a 

cl
ea

r 
co

n
se

n
su

s 
o

f 
th

e 
as

so
ci

at
io

n
 o

f 
ac

ce
ss

 t
o

 f
as

t 
fo

o
d

 a
n

d
 o

b
es

it
y 

is
 n

o
t 

av
ai

la
b

le
 

Fu
rt

h
er

 r
es

ea
rc

h
 n

ee
d

ed
 t

o
 e

xa
m

in
e 

h
o

w
 f

as
t 

fo
o

d
 im

p
ac

ts
 

d
ie

ta
ry

 in
ta

ke
 

Fa
st

 f
o

o
d

 a
ss

o
ci

at
ed

 w
it

h
 h

ig
h

er
 in

ta
ke

s 
o

f 
en

er
g

y,
 f

at
, 

so
d

iu
m

, s
u

ga
r,

 s
u

ga
ry

 b
ev

er
ag

es
, l

o
w

er
 c

o
n

su
m

p
ti

o
n

 o
f 

fr
u

it
, 

ve
g

et
ab

le
s,

 fi
b

er
 a

n
d

 m
ilk

 

7 
st

u
d

ie
s 

fo
u

n
d

 h
ig

h
er

 o
b

es
it

y 
p

re
va

le
n

ce
  a

ss
o

ci
at

ed
 w

it
h

 
ac

ce
ss

, 8
 s

tu
d

ie
s 

fo
u

n
d

 n
o

 a
ss

o
ci

at
io

n
 

In
 c

h
ild

re
n

, l
iv

in
g

 n
ea

r 
m

o
re

 f
as

t 
fo

o
d

 d
ec

re
as

es
 t

h
e 

lik
el

ih
o

o
d

 
o

f 
ea

ti
n

g
 f

ru
it

 a
n

d
 v

eg
et

ab
le

s

T
h

e 
G

ro
ce

ry
 G

ap
: W

h
o

 H
as

 A
cc

es
s 

to
 

Fo
o

d
 a

n
d

 W
hy

 it
 M

at
te

rs

T
h

e 
G

ro
ce

ry
 G

ap
: W

h
o

 H
as

 A
cc

es
s 

to
 F

o
o

d
 a

n
d

 
W

hy
 it

 M
at

te
rs

. P
o

lic
y 

Li
n

k 
an

d
 t

h
e 

Fo
o

d
 T

ru
st

, 
20

10
.

R
ev

ie
w

ed
 m

o
re

 t
h

an
 1

32
 s

tu
d

ie
s 

re
ga

rd
in

g
 f

o
o

d
 a

cc
es

s

D
ec

re
as

ed
 a

cc
es

s 
to

 h
ea

lt
hy

 f
o

o
d

 c
an

 h
av

e 
n

eg
at

iv
e 

h
ea

lt
h

 
im

p
ac

ts
, e

sp
ec

ia
lly

 f
o

r 
th

o
se

 w
h

o
 a

re
 lo

w
in

co
m

e,
 c

o
m

m
u

n
it

ie
s 

o
f 

co
lo

r 
o

r 
ru

ra
l c

o
m

m
u

n
it

ie
s

Po
o

r 
h

ea
lt

hy
 f

o
o

d
 a

cc
es

s 
is

 r
el

at
ed

 t
o

 d
ie

tr
el

at
ed

 d
is

ea
se

s 
su

ch
 

as
 o

b
es

it
y 

an
d

 d
ia

b
et

es

G
re

at
er

 a
cc

es
s 

to
 h

ea
lt

hy
 f

o
o

d
s 

is
 li

n
ke

d
 t

o
 b

et
te

r 
ea

ti
n

g
 

b
eh

av
io

rs

To
o

ls
 

  
  

  

A
ct

iv
e 

N
ei

g
h

b
o

rh
o

o
d

s 
C

h
ec

kl
is

t 
h

tt
p

s:
//a

ct
iv

es
ch

o
o

lc
h

ec
kl

is
t.

co
m

/

Jo
in

t 
U

se
 C

al
cu

la
to

r 
h

tt
p

://
ci

ti
es

an
d

sc
h

o
o

ls
.b

er
ke

le
y.

ed
u

/jo
in

tu
se

.h
tm

l

M
N

 B
u

si
n

g
 C

al
cu

la
to

r 
h

tt
p

://
w

w
w

u
se

rs
.c

s.
u

m
n

.e
d

u
/~

ra
ja

n
/t

es
t3

/a
d

va
n

ce
d

.h
tm

l

H
IA

 H
u

m
an

 Im
p

ac
t 

Pa
rt

n
er

s 
H

ea
lt

h
 Im

p
ac

t 
A

ss
es

sm
en

t T
o

o
lk

it
 

h
tt

p
://

w
w

w
.h

u
m

an
im

p
ac

t.
o

rg
/c

o
m

p
o

n
en

t/
jd

o
w

n
lo

ad
s/

fi
n

is
h

/1
1/

81

H
ea

lt
hy

 C
o

m
m

u
n

it
ie

s 
A

tl
as

 

   
   

   
 D

es
ig

n
at

es
 C

o
m

m
u

n
it

ie
s 

o
f 

C
o

n
ce

rn
 t

h
at

 h
av

e 
h

ig
h

 
co

n
ce

n
tr

at
io

n
s 

o
f 

lo
w

 in
co

m
e 

h
o

u
se

h
o

ld
s,

 m
in

o
ri

ti
es

, 
lo

w
m

o
b

ili
ty

 h
o

u
se

h
o

ld
s,

 lo
w

 c
o

m
m

u
n

it
y 

en
ga

g
em

en
t;

  l
o

w
 

m
o

b
ili

ty
: 2

5%
 o

f 
h

o
u

se
h

o
ld

s 
d

o
 n

o
t 

o
w

n
 a

 c
ar

, 2
5%

 o
f 

th
e 

p
o

p
u

la
ti

o
n

 h
as

 a
 d

is
ab

ili
ty

, 2
0%

 o
f 

th
e 

p
o

p
u

la
ti

o
n

 is
 o

ve
r 

65
 



Nashv i l l e  area MPO    sPr iNg 2013    47

H
IA

 P
ro

to
co

l 

U
se

 o
f 

H
ea

lt
h

 Im
p

ac
t A

ss
es

sm
en

t 
in

 t
h

e 
U

.S
. 2

7 
C

as
e 

S
tu

d
ie

s,
 1

99
9–

20
07

D
an

n
en

b
er

g
, A

. L
., 

B
h

at
ia

, R
., 

C
o

le
, B

. L
., 

H
ea

to
n

, S
. K

., 
Fe

ld
m

an
, J

. D
., 

&
 R

u
tt

, C
. D

. 
(2

00
8)

. U
se

 o
f 

h
ea

lt
h

 im
p

ac
t 

as
se

ss
m

en
t 

in
 

th
e 

U
.S

.: 
27

 c
as

e 
st

u
d

ie
s,

 1
99

92
00

7.
 A

m
er

ic
an

 
Jo

ur
na

l o
f P

re
ve

nt
iv

e 
M

ed
ic

in
e,

 3
4(

3)
, 2

41
–2

56
. 

d
o

i:1
0.

10
16

/j.
am

ep
re

.2
00

7.
11

.0
15

D
et

ai
ls

 2
7 

H
IA

s 
co

n
d

u
ct

ed
 in

 t
h

e 
U

S
, t

h
e 

st
ep

s 
fo

llo
w

ed
 in

 
ea

ch
, l

es
so

n
s 

le
ar

n
ed

  m
en

ti
o

n
s 

S
af

e 
R

o
u

te
s 

to
 S

ch
o

o
l U

C
LA

 
H

IA
 s

tu
d

y 
re

le
va

n
t 

to
 s

ch
o

o
l s

it
in

g
 H

IA
 

Im
p

ro
vi

n
g

 H
ea

lt
h

 T
h

ro
u

g
h

 P
o

lic
ie

s 
th

at
 P

ro
m

o
te

 A
ct

iv
e 

Tr
av

el
: A

 r
ev

ie
w

 o
f 

ev
id

en
ce

 t
o

 s
u

p
p

o
rt

 in
te

g
ra

te
d

 h
ea

lt
h

 
im

p
ac

t 
as

se
ss

m
en

t

d
e 

N
az

el
le

, A
., 

N
ie

u
w

en
h

u
ijs

en
, M

. J
., 

A
n

tó
, J

. 
M

., 
B

ra
u

er
, M

., 
B

ri
g

g
s,

 D
., 

B
ra

u
n

Fa
h

rl
an

d
er

, C
., 

C
av

ill
, N

., 
et

 a
l. 

(2
01

1)
. I

m
p

ro
vi

n
g

 h
ea

lt
h

 t
h

ro
u

g
h

 
p

o
lic

ie
s 

th
at

 p
ro

m
o

te
 a

ct
iv

e 
tr

av
el

: A
 r

ev
ie

w
 o

f 
ev

id
en

ce
 t

o
 s

u
p

p
o

rt
 in

te
g

ra
te

d
 h

ea
lt

h
 im

p
ac

t 
as

se
ss

m
en

t.
 E

nv
ir

o
n

m
en

t 
In

te
rn

at
io

n
al

, 3
7(

4)
, 

76
6–

77
7.

 d
o

i:1
0.

10
16

/j.
en

vi
n

t.
20

11
.0

2.
00

3

Tr
ad

eo
ff

 o
f 

ac
ti

ve
 t

ra
n

sp
o

rt
at

io
n

 is
 h

ig
h

er
 e

xp
o

su
re

 t
o

 t
ra

ffi
c 

in
ju

ri
es

, i
n

cr
ea

se
d

 in
h

al
at

io
n

 o
f 

ai
r 

p
o

llu
ta

n
ts

; p
eo

p
le

 li
vi

n
g

 
in

 a
re

as
 o

f 
u

rb
an

 s
p

ra
w

l w
er

e 
m

o
re

 li
ke

ly
 t

o
 b

e 
ov

er
w

ei
g

h
t 

o
r 

o
b

es
e,

  s
u

ff
er

 f
ro

m
 c

h
ro

n
ic

 d
is

ea
se

, "
w

al
ka

b
le

" 
n

ei
g

h
b

o
rh

o
o

d
s 

as
so

ci
at

ed
 w

it
h

 b
et

te
r 

m
en

ta
l h

ea
lt

h
 a

n
d

 h
ea

lt
h

ie
r 

w
ei

g
h

t,
  

h
av

in
g

 p
la

ce
s 

to
 w

al
k 

to
 a

n
d

 m
ix

ed
 la

n
d

 u
se

 is
 a

ss
o

ci
at

ed
 w

it
h

 
in

cr
ea

se
d

 s
o

ci
al

 c
ap

it
al

 (
kn

o
w

in
g

 n
ei

g
h

b
o

rs
, t

ru
st

),
 d

ri
vi

n
g

 is
 

n
eg

at
iv

el
y 

as
so

ci
at

ed
 w

it
h

 s
o

ci
al

 c
ap

it
al

O
th

er
 

D
o

 G
o

o
d

 S
ch

o
o

ls
 o

r 
G

o
o

d
 N

ei
g

h
b

o
rs

 
R

ai
se

 P
ro

p
er

ty
 V

al
u

es
? 

K
an

e,
 T.

, S
ta

ig
er

, D
., 

&
 R

ie
g

g
, S

. (
20

04
).

 D
o

 
g

o
o

d
 s

ch
o

o
ls

 o
r 

g
o

o
d

 n
ei

g
h

b
o

rs
 r

ai
se

 p
ro

p
er

ty
 

va
lu

es
?.

 N
B

E
R

 W
o

rk
in

g
 P

ap
er

 S
er

ie
s,

 R
et

ri
ev

ed
 

fr
o

m
 h

tt
p

://
w

w
w

.e
co

n
.y

al
e.

ed
u

/s
em

in
ar

s/
la

b
o

r/
la

p
04

/s
ta

ig
er

04
05

06
.p

d
f

E
xa

m
in

ed
 r

el
at

io
n

sh
ip

 b
et

w
ee

n
 s

ch
o

o
l c

h
ar

ac
te

ri
st

ic
s 

an
d

 
h

o
u

si
n

g
 p

ri
ce

s 
in

 s
ch

o
o

l d
is

tr
ic

t 
th

at
 w

as
 o

p
er

at
in

g
 u

n
d

er
 

co
u

rt
o

rd
er

ed
 d

es
eg

re
ga

ti
o

n
 (

d
re

w
 s

tu
d

en
ts

 a
cr

o
ss

 b
o

u
n

d
ar

ie
s;

 
lo

o
ke

d
 a

t 
d

iff
er

en
ce

s 
in

 h
o

u
si

n
g

 p
ri

ce
s 

al
o

n
g

 t
h

e 
as

si
g

n
m

en
t 

an
d

 c
h

an
g

es
 f

o
llo

w
in

g
 t

h
e 

sw
it

ch
 in

 s
ch

o
o

l a
ss

ig
n

m
en

ts
,  

10
%

 in
cr

ea
se

 in
 m

ed
ia

n
 in

co
m

e 
at

 h
ig

h
 s

ch
o

o
l i

s 
as

so
ci

at
ed

 
w

it
h

 2
.3

%
 h

ig
h

er
 p

ro
p

er
ty

 v
al

u
es

, 1
0 

p
o

in
t 

in
cr

ea
se

 in
 t

h
e 

p
er

fo
rm

an
ce

 a
ss

o
ci

at
ed

 w
it

h
 1

.8
 h

ig
h

er
 p

ro
p

er
ty

 v
al

u
es

 b
u

t 
n

o
t 

sh
o

w
n

 t
o

 b
e 

si
g

n
ifi

ca
n

t 
fo

r 
el

em
en

ta
ry

 s
ch

o
o

ls
 

W
al

ki
n

g
 t

h
e 

W
al

k:
 H

o
w

 W
al

ka
b

ili
ty

 R
ai

se
s 

H
o

m
e 

Va
lu

es
 in

 U
.S

. C
it

ie
s 

C
o

rt
ri

g
h

t,
 J

. (
20

09
).

 W
al

ki
n

g
 t

h
e 

w
al

k:
 H

o
w

 
w

al
ka

b
ili

ty
 r

ai
se

s 
h

o
m

e 
va

lu
es

 in
 U

.S
. c

it
ie

s 
.C

E
O

s 
fo

r 
C

it
ie

s

S
tu

d
ie

d
 9

0,
00

0 
re

ce
n

t 
h

o
m

e 
sa

le
s 

in
 1

5 
d

iff
er

en
t 

m
ar

ke
ts

 

A
 1

 p
o

in
t 

in
cr

ea
se

 in
 W

al
k 

S
co

re
 w

as
 a

ss
o

ci
at

ed
 w

it
h

 a
 

$7
00

30
00

 in
cr

ea
se

 in
 h

o
m

e 
va

lu
es

 

Po
si

ti
ve

 c
o

rr
el

at
io

n
 b

et
w

ee
n

 w
al

ka
b

ili
ty

 a
n

d
 h

o
u

si
n

g
 p

ri
ce

s 
in

 
13

 o
u

t 
o

f 
15

 m
ar

ke
ts

 s
tu

d
ie

d



Hami lton Spr ingS toD    ScHool S i t ing HealtH impact aSSeSSment    

Appendix F. Variables Used in Heat Mapping

Environmental Justice Populations
•	 Non-Hispanic minorities
•	 Carless households
•	 Households in poverty
•	 Persons with physical disabilities
•	 Female head of household with child 
•	 Elderly
•	 Hispanic persons 
•	 Limited English Proficiency

Bicycle and Pedestrian Levels of Service
•	 Presence of a bikeway or sidewalk
•	 Width of the facility 
•	 Number of travel lanes on the roadway 
•	 Posted speed limit 
•	 Average number of vehicles on the road per day
•	 Buffer between the road and sidewalk or bikeway (such as a landscaped buffer area)

Food Deserts
•	 Impoverished populations
•	 Access to walking, bicycling and transit facilities
•	 Retail food environments
•	 Food-related morbidity and mortality

Retail Food Environment
•	 Full-service grocery stores
•	 Convenience markets
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Appendix G. Heat Maps

Map 4. Bicycle Level of Service (BLOS) Map
Source: Nashville Area MPO
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Map 5. Pedestrian Level of Service (PLOS) Map
Source: Nashville Area MPO
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Map 6. Food Desert Heat Map
Source: Nashville Area MPO
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