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SUMMARY

Performance measurement and management have hdeim@\at state Departments of
Transportation (DOTs)—and transit agencies to seledegree—in recent years, and a
variety of performance data is being utilized iffetent ways to guide decision-making
processes. However, health considerations beyomgality and safety are not yet
being incorporated into performance managementranog at transportation agencies.
Concurrently, Health Impact Assessments (HIAs) @ihér public health tools have seen
increasing use among Metropolitan Planning Orgaioiza (MPOs) and their
stakeholders through collaboration with public tieakofessionals. With the 2012
reauthorization of the surface transportation-biloving Ahead for Progress in the 21st
Century (MAP-21), transportation agencies must fdize their focus on performance
measurement and reporting in order to remain caithgetor limited federal funding.
Among the most important requirements in the aonis that states that Transportation
Improvement Programs must describe progress tomatidnal performance goals, one
of which is environmental sustainability. Becauséljr health is inextricably linked to
environmental sustainability, this requirement pdeg the opportunity for transportation
agencies to lead best practices by consideringthpedactively in transportation

decision making.

This study investigates the possibility for intdgra between transportation performance
measurement and management and the HIA approastiifidng and explaining the
linkages between the two previously isolated preegsThe study draws from best
practices in performance measurement/managemstatatbOTs and various examples

Xi



of health-related activities among MPOs, transéraiies, and other planning entities to
inform a suggested approach for incorporating headhsiderations and metrics in
transportation decision making. The suggestedogubrrecognizes common goals of
health and transportation agencies, which are alglhed with national objectives, and
emphasizes the role of multidisciplinary interageaallaboration and partnership. This
approach is intended to be a resource for statedD@POs, and transit agencies that are
interested in extending their performance measunémeanagement activities to

formally include health considerations, as itsaodlrative nature can ease many of the
implementation issues currently faced when considdsroader health impacts of

transportation.
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CHAPTER 1: Introduction

The purpose of this study is to introduce a waytorporate health impacts into
transportation planning and decision making thiizas existing processes and
procedures at the state Department of Transpanté@d®T) and Metropolitan Planning
Organization (MPO) level. Performance measuremedipe@rformance management
have been increasingly popular decision-makingstasked by transportation agencies
over the last decade. Indeed, a recent Pew Cedntyr @ew Center on the States 2011)
showed that 13 states have integrated performaeesumes into their decision-making
processes for a number of policy areas includifigtggobs and commerce, mobility,
access, environmental stewardship, and infrastreigtteservation. Performance-based
planning has also been encouraged at the fedes] {gith the most recent
transportation reauthorization bill, Moving Aheamt Progress in the 21Century (MAP-
21), explicitly mandating it. MAP-21 requires st&te develop a risk-based asset
management plan that outlines strategies for atctgevational goals (81106 Pages: 29-
34). These goals involve improvements in safetiyastructure condition, and many
other areas, including environmental sustainab(fty203 Pages: 123-126). It could be
argued that the human environment and public heaéthnextricably linked to
environmental sustainability through what can mught of as a “resource conflict” and
a “development conflict” The “resource conflictés between the environmental and the
economic components of sustainability through thresamption of natural resources.
The “development conflict” lies between the envir@ntal and the equity components of
sustainability through the balance of improvingomumes for the poor and disadvantaged
while at the same time practicing growth manager{@otischalk 2004). Indeed, quality
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of life, which can be considered a function of agious components of social
sustainability (Papageorgiou 1976), is identifisgoart of the scope of the planning
process elsewhere in the bill (81201 Pages: 1032002). Additionally, a 2011 NCHRP
report (Zietsman, et al. 2011) included “fosteramgnmunity health and vitality” as one

of the fundamental principles of sustainability.

Several important developments on the federal leaeé recognized the connection
between public health and transportation. In 2608 U.S. Secretary of Transportation,
U.S. Secretary of Housing and Urban DevelopmentiHluand U.S. Environmental
Protection Agency (EPA) Administrator announcedrthrgention to form the
Partnership for Sustainable Communities, which wdad a collaboration between the
three agencies to improve environmental sustaiityalihd community livability while
strengthening the economy (U.S. Department of Trariation 2013). Concurrently,
HUD initiated the Sustainable Communities Regidflahning Grant Program, which
provides support for metropolitan areas that irgtsgthe planning processes of housing,
land use, economic development, transportationrgrastructure (U.S. Department of
Housing and Urban Development 2011). Another exangpthe White House Task
Force on Childhood Obesity Report to the Presi@Executive Office of the President of
the United States 2010), which recommended thdd@dl communities consider health
impacts of all new developments, and that the Fedgvernment support the
development of tools and resources for doing sso A 2010, the Affordable Care Act
created the National Prevention Strategy (Nati&ralention Council 2011), which
encourages partnerships among various levels @drgovent and the private sector to

collaborate for “healthy and safe communities” g‘#txpansion of clinical and



community-based preventive services”, “empoweriaggle to make healthy choices”,
and “eliminating health disparities”. The CentassDisease Control and Prevention
(CDC) recently released Recommendations for Impigptdealth through Transportation
Policy in 2010, which suggested a collaborativerapgh to improving safety, reducing
exposure to air pollution, and increasing oppottasifor physical fitness through
transportation policy (Centers for Disease Cordral Prevention 2010). Finally, in a
white paper the John A. Volpe National Transpootattystems Center (Lyons, et al.
2012) identified the critical role that DOTs caayin linking public health and
transportation planning. The white paper claimg$ BaTs can support innovative
statewide transportation programs that focus oftlrealated outcomes through helping
MPOs within the state work together on health atiies. These examples of federal
recognition of the connection between transpomaitidrastructure and public health,
coupled with the push for transportation agen@gzatrticipate in performance-based
planning, signify a shift in goals and prioritiestransportation planning. Specifically,
transportation officials are simultaneously begngnio recognize a) the greater impacts
that transportation infrastructure has on sociatythe human environment, and b) the
need to use their financial resources more effitydsy investing in projects that will
help them achieve broader goals and objectivesispatation practitioners who choose
to pursue health-related goals, therefore, needsilile approach to measuring and
analyzing the broader potential impacts of propdsausportation projects so that they
can allocate limited funding in the most effectarad efficient way. Performance

management is a process that is well-suited tadiis



To capture the state-of-the-practice regardingspartation performance
measurement/management and the extent to whickptalation agencies may be
beginning to consider health impacts, an exteng®ature review and webscan of
agency documents was conducted. The webscan tad tdentification of several
leading agencies that are beginning to measurermiaer the health impacts of
transportation, and/or who have participated itabarative activities with public health
officials. These leading agencies were contacteglione interviews to enhance the
author’s understanding of their health-relatedvaatis, partnerships with health

professionals, and future plans for considerindtheapacts of transportation.



CHAPTER 2: Literature Review of Health Impacts oéfisportation Infrastructure

2.1 Defining Health

The World Health Organization defines health astaae of complete physical, mental,
and social well-being and not merely the absenabseiase or infirmity” (WHO 1948).
Digging further into this definition presents twam perspectives with which to view
health: the “tight” view which employs the biomealienodel of health, incorporating
disease categories and typically quantitative haaipact evidence, and the “broad”
view which focuses on social health and wellnesktgpically utilizes qualitative health
impact evidence (Harris, et al. 2007). This dydietween tight and broad views of
health can be connected to health-related acsvétrel interventions through categories
of emphasis and application. Figure 1 shows thgsltgy, where one axis represents
either a health protection or health promotion eass) and the other differentiates
between project-level and policy-level applicatimally, there is differentiation
between a focus on unintended health consequehegsaticy and the intent to produce
certain health outcomes through policies (Morga®8}0These differing policy
applications lend to different types of observedltieimpacts. Health impacts can be
described as having direct or indirect causal pagtswor as being an impact that is felt

by the transportation system users versus thosbyfalociety as a whole.
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Figure 1: A typology of health interventions (Morg2008)

2.1.1 Direct versus Indirect Impacts

Direct impacts are those that affect the healtthefpopulation by means of interacting

with the transportation system itself, while indirempacts are those that occur due to the

transportation system’s interaction with the enwiment and its related health

determinants (Harris, et al. 200fhpacts on health determinants and their subs¢quen

outcomes can be connected through direct pathwalysthose often associated with

safety (e.g., sidewalks help prevent pedestriamigg by separating pedestrians from

vehicles) or through less direct pathways suclhaset associated with obesity (e.qg.,

sidewalks help reduce obesity by creating an oppdst for physical activity).Health

impacts associated with transportation lie alolgratinuum with regards to the



directness of their impact pathways. Along thistsarum from direct to indirect, it is
often the case that more direct pathways tend todse that are conventionally
considered in transportation planning (i.e. safetly¢reas, far fewer mechanisms exist

for considering the indirect effects of transpodiaton health (i.e. obesity).

2.1.2 Societal versus system user impacts

Health impacts associated with transportation stftecture can include both those
observed in system users as well as those obsersediety. User impacts are those felt
by people who use the transportation system. Sxdd¢mpacts are those that are felt by
the population as a whole, and not necessarilysleysuof the transportation system only.
Both user impacts and societal impacts can vatlyair directness. For example, a
societal impact of encouraging commuters to walkike to work could be a reduction

in air pollution emission, which improves the oukagr quality (Reynolds, Winters, et al.
2010). This would be considered a direct societglact of changing commuting habits.
However, for the individual walker or bicyclist, giaipating in active travel may
increase their exposure to air pollution, as theytmeathing more deeply and do not
have the benefit of a motor vehicle’s air filtratisystem (Reynolds, Winters, et al.
2010). This would be considered a less direct impa@ system user. On the other hand,
encouraging commuters to walk or bike to work caagigrove individual commuters’
physical health through exercise (Reynolds, Wintetrsl. 2010), which would be a
direct impact to the system user. This impact chadelt by the society at large in form

of decreased health care costs, which would bedems an indirect impact.



2.1.3 Broader health determinants of transportation
A variety of health impacts are discussed in ttexdiure as being associated with

transportation. These include, but are not limited

» Traffic accidents between all system users (Reyy@tal. 2009)

» Pollution from motor vehicles (Marshall, Brauer d&fank 2009) (Reynolds, et
al. 2010)

* Noise pollution (Dora and Phillips 2000)

» Social and mental well-being (Besser, Marcus anankm 2008) (Samimi and
Mohammadian 2010) (Urban Design 4 Health 2010)

* Physical activity (National Research Council 20(Samimi and Mohammadian
2010)

* Improved accessibility to employment, goods, anglises (Litman 2010) (Geurs,

Boon and Wee 2009)

Despite the range of impacts, few transportatie@nags in the United States are
explicitly analyzing health considerations in theéécision-making processes. While a
few transportation projects in the United Stated tiave been analyzed for their potential
impacts on public health, this is not the norm. éWkhis analysis does occur, a process
called Health Impact Assessment (HIA) is often aartdd, typically by public health
professionals. The next chapter defines and Hidyipes some transportation-related
examples, explains the current short-comings aistsin transportation, and

demonstrates the need for a more feasible approach.



CHAPTER 3: Health Impact Assessment in Transpanati

3.1 Defining Health Impact Assessment

While a few transportation projects in the Unitddt8s that have been analyzed for their
potential impacts on public health, this is nottioem. When this analysis does occur, a
process called Health Impact Assessment (HIA) tisro€onducted, typically by public
health professionaldHIA is often defined as “a combination of procedymmethods, and
tools by which a policy, program, or project mayjbeged as to its potential effects on
the health of a population, and the distributionhaise effects within the population”
(European Centre for Health Policy 199Bhough there are slight variations, most HIA’s
incorporate some version of the following five step) Screening, 2) Scoping, 3)
Assessment, 4) Decision making and recommendatamus5) Evaluation and follow-up

(UCLA 2011). Figure 2 summarizes the HIA process

Three HIA’s will be used as examples throughoutrtéet few sections to aid in
explaining the five steps. The first example HlArsthe Atlanta Beltline, a
redevelopment project in Atlanta, Georgia whichalwes transforming 22 miles of
mostly unused freight rail into transit, trailsyks and residential and commercial
redevelopment. The main purpose of the Beltlirte i®vitalize areas on the outer edges
of the city that are in need of economic developimamd to promote walkability and

infill development (Ross 2007). The second HIA epéeis on the MacArthur BART
Transit Village in Oakland, California, a new heaayl transit station for Bay Area

Rapid Transit (BART), including commercial and desitial Transit Oriented

' This figure is featured in the yet-to-be published work: (Ingles, et al. 2013)
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Screening — Is HIA necessary and/or feasible based on likelihood

Screening of significant health impacts, data availability, and available
¢ resources?
Scoping — What level of analysis is necessary based on key
Scoping potential impacts, population affected, temporal and geographical
boundaries, and budget?
& Assessment — Analysis of quantitative and qualitative data and
Assessment input from stakeholders drive the creation of a set of prioritized
impacts and initial recommendations
\1' Decision-making and Recommendations — Results of the
Decision-Making analysis inform a list of action-oriented recommendations, with
and rationale and justifications for each, including an overview of the
Recommendation supporting evidence.
& Monitoring and Evaluation — Evaluate the HIA process and
Monitoring and impact on.recommcndatlons. Continuously r.nonlt.or health impacts
Evaluation of the project and compare them to the predicted impacts from the
Assessment step.

Figure 2: Health Impact Assessment Proeaipted from (UCLA 2011), (Harris, et
al. 2007), and (National Prevention Council 2011)

Development (TOD) and pedestrian and bicycle angmniThe vision is to create a
mixed-use transit village that promotes walking andbrant and safe (University of
California Berkeley Health Impact Group 2007). Timal HIA example is on the

Decatur Community Transportation Plan, which istaxde transportation plan for
Decatur, Georgia and is meant to create placesengemple of any ability can engage in
physical activity through active transportation drydaddressing safety, accessibility, and
mobility (Center for Quality Growth and Regional\idédopment 2007)The Appendix

contains more in-depth information about the staken in each of these HIAs.
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3.1.1 Screening

The purpose of screening is to determine if Hifemsible and/or necessary for the
project in question (UCLA 2011). This process skddalolve all relevant stakeholders,
including decision-makers who have the power taxgkahe project proposal, project
proponents, community leaders, and key health itnggmerts (Harris, et al. 2007). For
example, in the Atlanta Beltline project HIA an &bry committee was formed for this
task with members having expertise in at leastadribe following areas: HIA, physical
activity and public health, transportation planniody and regional planning, health
psychology, architecture and community design, agatppn and analysis, and quality of
life (Ross 2007). Key criteria for determining fdmlsty of and need for HIA include the
likelihood and magnitude of health impacts, powrddded value to the policy-making
process, data availability, and available finanaiadl human resources. Once each
criterion is evaluated for the proposed projedtcahclusions should be documented
along with the final decision on whether or noptoceed (UCLA 2011). Even if HIA is
deemed unnecessary or infeasible, much can bedyiora the screening process in the
way of opportunities for project improvement widspect to health impacts and potential
impact on policy-making through interaction witlgiators (Harris, et al. 2007)he
Atlanta Beltline Advisory Committee concluded thia project could impact health
through noise, injury, physical activity, air quglisocial capital, crime, accessibility, and
gentrification. However, it was decided that furthevestigation would be necessary to
determine the magnitude and direction of the imgpaantd therefore the committee
recommended proceeding with HIA. It was also nobed HIA would likely improve the

project by identifying impacts on vulnerable popigias (Ross 2007).

11



3.1.2 Scoping

The scoping process is arguably the most imposdi@ut because it is during this step that
a commitment is made to carry out HIA. It is imp@t to ensure a broad range of
stakeholder participation during the scoping precexluding professionals, key
decision-makers, relevant voluntary organizati@ams the local population can help to
create equity so that any potential to introduc& health inequalities can be mitigated
and to avoid the intensification of existing oneEsifis, et al. 2007)t is also during the
scoping process that a plan is created for detemgnpotential health impacts of the
proposed project. The development of a logical &aark for determining impact
pathways will help to effectively organize knowledsgp that it can easily be
communicated to stakeholders (UCLA 2011). Alondgwgbtential impact pathways, the
following elements must be determined and docundeasea result of the scoping
process: preliminary key health impacts, populatifiacted, statutory requirements,
temporal and geographical boundaries, budget, Hiligpants, and timeframe for
completion (UCLA 2011). These factors will detereiwhat level of HIA is appropriate:
desk-based, rapid, intermediate, or comprehens$adgle 1 describes the differences
between each depth level. The depth of the HIA alay depend on public or political
interest in the project itself or in HIA in gener@nce the appropriate depth level is
determined, a project plan is documented whichriese the reason for choosing the
selected depth level, preliminary plans for idecdifion and assessment of impacts,
decision-making and recommendations, and evaluationfollow-up, as well as the

agreed timeline and budget (Harris, et al. 2007).

12



In the MacArthur BART Transit Village HIA the scop involved developing a set of
preliminary questions regarding the project’s ptgrffects on various health
determinants. By gathering existing data relatetthéoproject area and determining what
resources and methods could be employed to helpearibe questions, the group was
able to estimate the time and financial and huneaources necessary and feasible for
carrying out the assessment and suggested mitigatitons (University of California

Berkeley Health Impact Group 2007).

Table 1: Depth levels of HIA (Harris, et al. 2007)

DESK BASED RAPID INTERMEDIATE COMPREHENSIVE

2-6 weeks for one person 6 10 12 weeks for one
full time". person full time.

Provides a broad overview
of potential health impacts.

Could be used where time
‘and resources are limited.

Is an ‘off the shelf’ exercise
based on collecting and
analysing existing accessible
data.

Activities include accessing
off the shelf resources and
synthesising and appraising
information.

LESS IMPACTS ——m—m—m—m— > MORE IMPACTS

13



A successful scoping process is defined by thestenéthods, and resources utilized to
determine its outputs. Some relevant health andodesiphic data is publicly available
and can be used in analysis. Table 2 shows sonmeptes of free and public resources.
Contacting local, regional, or state public healtficials can lead to increased access to
data, as well. This information can be used toteragrofile of the likely affected
communities, which provides a baseline for poteéglth impacts, and assists in

identifying sensitive groups and disparities (UCR@A11).

Table 2: Data and Analytical Resources

Resour ce Description

Human Impact Partners A list of commonly used Hb&adsources for baseling
profiles of health

National Environmental Interactive mapping tool that uses data from Bebrawi

Public Health Tracking Risk Factor Surveillance Survey

Network Reporting Tool

Census Transportation A subset from the decennial census demographic

Planning Package surveys designed for transportation planners

National Highway Traffic Data on all vehicle crashes in the United Statat th

Administration Fatality occur on a public roadway and involve a fatality

Analysis Reporting System

Texas Transportation InstituteAnnual report of congestion on freeways and major
Urban Mobility Report streets in 101 cities in the United States

American Community Survey A U.S. Census survey tb#iects demographic and
transportation related data on a sample of the
population every year

Survey of Income and A U.S. Census survey that collects data on pasdimp

Program Participation in federal programs such as food stamps

Oasis Interactive suite of online tools that prevatcess to
Georgia Department of Public Health data.

CDC'’s Behavioral Risk Phone survey that tracks health conditions and risk

Factor Surveillance Survey | behaviors associated with asthma, cardiovascular
disease, diabetes, exercise, hypertension, ovenmeid
and obesity, physical activity

Community Economic Compiles census and other data into a graphicaldbor
Development HOT Report | for displaying social and economic indicators for
individual counties
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Checklists can also be helpful in outlining impactas, available data, and analysis
methods (UCLA 2011). The Healthy Development Measwent Tool created by the San
Francisco Department of Public Health is one examph published checklist that can
help HIA teams to identify health impacts of spiec#ttributes of the proposed project

(San Francisco Department of Public Health 2006)

3.1.3 Assessment

During the assessment phase is when evidenceextefhn health determinants are
gathered. Quantitative data can be obtained froofighed literature or through statistical
modeling, while qualitative evidence can be detagdiusing surveys, interviews, focus
groups, and workshops with key stakeholders (Hagtial. 2007). It is important to
consider multiple pathways and both positive argatiee effects that directly and
indirectly impact public health on system users andgociety. This is often an iterative
process, with input from stakeholders and expértsughout (UCLA 2011). The results
expected at the end of the assessment phase irecligi®f prioritized impacts and initial
recommendations to enhance positive impacts andatetnegative impacts (Harris, et

al. 2007).

The Decatur Community Transportation Plan HIA waia@d HIA (see Table 1 for
definition), and therefore only included a commumitorkshop and a literature review on
the relationship between built environment and thetal assess the potential health
impacts of the plan (Center for Quality Growth d&efional Development 20Q71h
contrast, the MacArthur BART Village HIA performadcomprehensive HIA (see Table
1 for definition), utilizing a literature reviewxssting data on similar projects, field visits,
interviews with stakeholders, experts, and pubfiapping tools, environmental data on
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noise, air quality, and pedestrian factors, anddasting models to assess the health

impacts of the project (University of CaliforniaBeley Health Impact Group 2007).

3.1.4 Decision making and recommendation

The fourth step involves the creation of a setasfatse, action-oriented
recommendations, often along with a summary obratie and justifications. After the
recommendations have been determined, a full repohnte HIA should be created which
includes the recommendations and the summary nm&attiabove, as well as an overview
of the evidence found and the associated assess(iartis, et al. 2007). The Appendix
provides a table of various recommendations frooh e the HIA examples referred to

in this chapter.

3.1.5 Evaluation and follow-up

The final crucial step in the HIA process is toateea documented evaluation of the HIA
experience as felt by the stakeholders involvemgushe follow-up plan written during
the scoping phase. Obstacles encountered durifngpeacious step in the HIA process
should be discussed along with any observatiossiggestions that could help to
overcome such issues in the future. This is dor@der to gauge the success of the
project in addressing health impacts, and to peewidence and guidance for the
development of future HIAs. There are three parthé evaluation: process evaluation,

impact evaluation, and outcome evaluation (UCLADRO01

In order to produce a thorough process evaluaittiés jmportant to include a full report

of how the HIA process was carried out, so thdearaonnection can be made between
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actions and outcomes. The following is a list ajgested questions that may be helpful

to consider (European Policy Health Impact Assessieject Group 2004):

To what extent was the delivery of the inputs cstesit with what was originally

planned?

» To what extent were the planned HIA outputs achd@ve

* How much time was spent on the HIA?

* What were the associated financial costs?

» Were vulnerable groups or their representativesiuad?

* Was routine data on vulnerable groups readily atel?

» Did the impacts identify the differential distrilbert across different population
groups, not just impact on vulnerable groups?

* Did recommendations include actions to addressd#ferential distribution of

impacts?

The most important point to consider for impactleafion is whether or not the
recommendations were carried out by the decisidkensaand why they were or were
not. If some were carried out, but others were that evaluation report should address
what could have been done differently for the dhas were not followed through
(UCLA 2011) Some indicators that can be used during the impaadtiation are

(Quigley and Taylor 2004):

» Effective partnerships created
* Local representatives/community organizations stpgarnered

» Health issues were prioritized
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* Knowledge among non-health professionals abouttheapacts of built
environment improved

* Recommendations considered by decision makers

» Extent to which recommendations were adopted

» Changes in proposal implemented

Finally, it must be determined whether the recomuaéinns of the HIA resulted in the
enhancement of positive health impacts and theyation of negative health impacts.
For those recommendations that were successfuévdleation report should describe
what can be learned from them and applied to thes@mmendations that were not
successful. Also, it should identify anything thats learned from identified mistakes
regarding the failed recommendations (UCLA 201tlis necessary to create a
monitoring plan to assess the actual health outs@asociated with the project or policy.
The plan is modified through an iterative processutcome monitoring and

modification of management strategies (Bhatia aretnilvam 2008). The monitoring plan

should include the following components:

Performance indicators to assess the successlobéfoe HIAS

recommendations (Harris, et al. 2007)

* Short -term and long-term monitoring goals (Bha@enscomb, et al. 2010)

» Lead individuals or groups responsible for moniigr(Bhatia, Branscomb, et al.
2010)

* Mechanism for reporting to stakeholders and degisiakers (Bhatia,

Branscomb, et al. 2010)
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» Thresholds for triggering review and/or changesnplementation (Bhatia,
Branscomb, et al. 2010)

* Monitoring resources (Bhatia, Branscomb, et al.(301

3.2 Challenges of implementing HiA

While the importance of understanding the effectess of the HIA process is rarely
disputed among its practitioners, extensive momgpand evaluation of the HIA’s
impact on decision making and the actual healtbaues associated with projects or
policies implemented is uncommon. While a few & tlase studies encountered during
the literature review and webscan included a pegaluation (Morgan 2011) and
perhaps a brief impact evaluation (Mathias 2008s@R2007) the majority of them did

not include a formal evaluation of any kind.

This section discusses three commonly cited rea®omot completing an evaluation, as
identified in a British study (Quigley and Tayldd@3) (Quigley and Taylor 2004) that
looked at five HIAs performed in various fields.éTltdentified barriers are: limited

funding, need for baseline data, and attributicnes.

3.2.1 Barriersto health impact evaluation

Limited funding levels and staff resources tendtike it difficult to maintain
momentum and interest in the HIA beyond the recondagon phase (Quigley and
Taylor 2003) The literature suggests that the HHéommendations are often viewed as

the final outputs of the HIA process, and thereforee they have been submitted to and

? portions of this section are featured in the yet-to-be-published work: (Ingles, et al. 2013)
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considered by decision-makers, the staff membeatshthd been working on the HIA are
moved to a new project. This limits the abilityldfA practitioners to evaluate whether or
not their recommendations and the methods usedrteedthem influenced the decision-
making process and/or had a positive impact ortlhealtcomes. Evaluation is needed to
improve upon the HIA process and identify actiatteat lead to positive health

outcomes.

Another often cited barrier to conducting healtbcome evaluations is the fact that early
planning is required to collect baseline healttaddtthe beginning of the HIA and prior
to implementation of the policy. This is resourngnsive and may not be feasible for a
single HIA (Quigley and Taylor 2003) (Quigley andylor 2004). Agencies carrying out
HIAs do not typically have the resources to cortingly monitor a project or policy to
determine its outcomes. It is necessary to haveréeind after data to compare health
outcomes over a time period. These data can betadetlp determine what impact, if

any, the decisions that were made had on healttomgs.

Finally, HIA is still in a developmental phase, amldile there is increasing consensus
regarding the most effective methods for assedsdadth impacts, it is still difficult to
draw direct causation pathways. Indeed, the HlAigpants in the British HIA

evaluation study (Quigley and Taylor 2003) (Quigéey Taylor 2004) agreed that health
determinants are based on complex and interdepepdtways that can lead to
confounding variables, making evaluation of outcerificult. Extensive public health

data and long-term funding are necessary to supip@rtvaluation of HIAs on a
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systematic basis. Consistent evaluation of HIA$ iedd to a stronger evidence base,

which will help inform future decision making.

3.2.2 Need for a new approach

The lack of extensive evaluation of HIAs in trangption creates a barrier to
legitimizing the HIA process and using its evidet@enake investment decisions. In
order to truly utilize health impact data to infotransportation decision making, an
iterative evaluation process must be in placedhattie health impacts back to
investment decisions. Potential impacts to coneaiali human health impacts are
covered to some degree by the National Environnh&utiicy Act (NEPA) Process. For
example, NEPA addresses water and air qualityt\safeise, environmental justice, and
economic development (Esselman 2012). However ANddes not provide a
framework for measuring and analyzing a broad raridgesalth impacts identified in the
literature mentioned in Chapter 2, and it doesimdtide an iterative monitoring process.
Clearly, a new approach to considering health ingctransportation is necessary.
Chapter 4 introduces performance management antlfids its linkages to the HIA
processes. It then demonstrates how these linkagks performance management a
suitable approach for monitoring health impacts iaedrporating their outcomes into
transportation planning. Finally Chapter 4 discasshy multidisciplinary, interagency

collaboration must be a core component of suctpanoach.
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CHAPTER 4: Proposed Approach for Cogssidering HealtRransportation Decision
Makin

4.1 Performance Management as a Successful Evaiudethod

Performance measurement is defined in a repotiédynited States Government
Accountability Office (United States Government Aaatability Office 2011) as “the
ongoing monitoring and reporting of program accasfphents, particularly progress
toward pre-established goals.” The report goewadentify the breadth of appropriate
measures as those that address the activities catjihe products and services
delivered, and the results (or outcomes) of thesdyzts and services. Performance
management, as defined in by the Federal HighwawiAdtration (FHWA), is an on-
going, strategic, and systematic process thatsystem information to allow decision
makers to understand the consequences of invesamdrolicy decisions so that this
understanding may be used to make future decismonisler to achieve national goals
(FHWA 2013). The distinction between performance measuremenparfdrmance
management is that the latter encompasses the famdeutilizes performance
information to make informed decisions regarding@ect, program, or policy. This
process is summarized in Figuré Bhe dashed arrow leading from the bottom to tipe to

indicates that the process is iterative.

* Portions of this chapter are featured in the yet-to-be published work: (Ingles, et al. 2013)
* This figure is featured in the yet-to-be published work: (Ingles, et al. 2013)
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Figure 3: Simplified Performance Management Proedsgted from (Cambridge
Systematics, Inc. & High Street Consulting Groug@0

At state DOTSs, goals that drive the performanceagament process often come from
strategic plans or long range transportation p{&es, Fischer and Amekudzi 2010). This
means that the goals and objectives are agencyamdeystem-wide. For example,
Minnesota DOT has five strategic directions, citetheir strategic plan (MnDOT 2012).
These strategic directions are more or less coadéotMnDOT’s ten policy directions
described in the Statewide Transportation Poli@anPlt is to these policy directions that
specific performance measures are linked througte rspecific objectives. Some health-

related examples of these policy directions, objest and measures are shown below:

* Policy Direction: Traveler safety
o Objective: Reduce the number of fatalities andosesrinjuries for all
travel modes

= Measure: Traffic fatalities on all state and logsds
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» Policy Direction: Community Development and Transaton
o Objective: Support local efforts to increase jabgand housing, and
improve community livability through more coordirdtplanning,
complementary design, and timely communication agriand use and
transportation authorities
= Measure: Pedestrian signals that comply with theedcans with
Disabilities Act: % of state highway intersectiomsh Accessible
Pedestrian Signals
= Measure: Bike, walk, and transit share of commuips in large

MN metropolitan areas

Another useful example is Georgia DOT (GDOT). GD®3trategic plan from 2012
shows twelve strategic objectives that are condectéour strategic goals. Many of
these objectives are measureable in some way. dgetbtive has a champion from the
division assigned to it. The champion is respdeditr assuming a leadership role in the
development of performance measures, collectiatatd to support performance
measures, and reporting of performance (GDOT 20$&jilar practices are used at
other agencies (Amekudzi, et al. 2012). In the ¢haea DOT would include health
metrics as performance measures, a public hedltiabfrom a partner agency could be

the champion for the objectives related to thesasmes.

The literature suggests five distinct categoriepaaformance measures: input, output,
process, outcome, and efficiency measures. Ingassores refer to the resources used,;

output measures track any product or service peakigrocess measures refer to actions
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taken; outcome measures are the effects of théiemsicand efficiency measures are
expressed as a ratio of outputs (or outcomes)asn(\Wholey, Hatry and Newcomer
2010) (Cambridge Systematics, Inc., PB Consult, &dexas Transportation Institute
2006) (Otto 1999). Outcome measures are the ratestant to health concerns, however
there can be issues with attribution: some outcaamesmpacted by a range of factors,
some of which are outside of an agency’s contrathsas human behavior (Cambridge
Systematics, Inc., PB Consult, Inc., & Texas Tramigtion Institute 2006). Despite
attribution issues, many DOTs track performancesuess that they cannot necessarily
link directly to any specific DOT activity. For exgle, Minnesota DOT tracks the share
of commuter trips that are completed by bike, wadkior riding transit. They have an
overall desired trend for tracking indicators sastthis; however they do not associate

them with specific targets (MnDOT 2010).

Regarding target-setting, it is beneficial to havieamework in place for determining
targets that are both challenging and achievaldlany factors impact target-setting,
including political influence, stakeholder percepti agency experience with
performance management and specific performanceures reporting capabilities,
scope of agency control over performance measfinascial resources, and temporal
constraints (Cambridge Systematics, Inc., Bostoat&gies International, Inc., Gordon
Protor and Associates, & Markow, M.J. 2010). Wegards to health-related
performance measures, input from public healtlciaff and participation from the
affected population will likely be a critical compent of target-setting. However, targets
can be policy-driven, in which they are set by megnagement or a political authority.

They can also be derived from models, through bolative planning processes among
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various stakeholders, or by using a benchmarkimpgageh to compare performance to
other transportation agencies (Cambridge Systemjdtic., Boston Strategies
International, Inc., Gordon Protor and Associaged)arkow, M.J. 2010). The City of
Alexandria, Virginia outlines several transportati@lated targets in its Environmental
Action Plan 2030, which were derived with the hefpublic input (Environmental
Policy Commission City of Alexandria & The Urbanfaifs and Planning Program of

Virginia Polytechnic and State University 2009):

Beginning in 2012, reduce the number of daily VEhMiles Traveled (VMT) on

a per capita basis by 5% every five years

* Increase the number of commuters who use publispartation by 25% using
2000 Census data as the baseline

» Create three high capacity transit corridors a$as#t in the 2008 Transportation

Master Plan

* Increase the number of non-single occupant vebmbemuting trips to 50%

An important part of integrating performance infaton into decision-making processes
is demonstrating the connection between systenopeaince and investment to senior
management and other decision makers. AccordiagRidWA study on performance-
based planning, the Southeastern Michigan Couh&lowvernments (SEMCOG)
attempts to demonstrate this connection by follgwarfive-step approach: 1) define
performance metrics for key program areas; 2) detex relationship between program
investment and actual performance; 3) create siwmnaased on these relationships that

take advantage of investment opportunities; 4)cs@eeferred alternative; and 5) monitor
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and compare actual performance to predicted (L@0dI2). Similarly, GDOT uses
predicted performance data to do trade-off analystaieen different programming
scenarios. According to their 2011 Strategic Pladdle (GDOT 2010) the agency also
incorporates a feedback loop to make asset managel®esions that are based on
actual system performance. This is another exaof@esituation where transportation
agencies and public health officials can work tbgetand share data and analysis results
to make more informed decisions about the builiremynent. Through the use of
projected and observed public health data and sisalyansportation agencies can
compare the baseline health of a community to atiwepredicted health after a project

has been implemented.

One goal often associated with performance-basathpig is to integrate performance
reporting and decision-making throughout the erggency. This concept takes two
forms: horizontal and vertical integration. Hortal integration involves
communicating performance results and coordinatexgsions across various divisions,
for multidisciplinary input on decisions. Vertidakegration refers to incorporating
performance into decision-making at various leyelg. strategic planning versus
project-level) (Cambridge Systematics, Inc., Bosstrategies International, Inc., Gordon
Protor and Associates, & Markow, M.J. 2010). Ipooating health performance data
into decision-making and seeking input from pubkalth professionals can help
promote horizontal integration by broadening thepgcof the evaluation. An example of
this kind of horizontal integration is the interagg subcommittee of the Colorado DOT,
the Transportation Environmental Resource Coui&RC), which includes members

from, Colorado DOT, FHWA, Federal Transit Admington (FTA), regional transit
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providers, local and regional government, and mutdialth and environmental groups.

The TERC creates a forum for local, state, andriddayencies to discuss initiatives for
environmental stewardship (CDOT 2013). The goati® subcommittee are to share

best practices, create a uniform policy for allrages to use, develop performance

measures, and create a sustainability rating sy&etsman, et al. 2011).

As indicated in Figure 3, the process of perforneamanagement is iterative.
Performance data collected after investments haea lmade will help to inform future
goals and objectives, adjustments to performanasure suite, target-setting, evaluation

processes, and investment decision making.

4.2 Linkages between HIA and Performance Management

While the practice of performance management hasrmgamong transportation agencies
over the last decade, none are currently usirggekplicitly analyze health impacts. As
mentioned in Chapter 3, HIA is the method mostroftelected for assessing health
impacts of transportation, though it is still quigge. Chapter 3 also identified several
serious challenges involved in integrating HIA nexnendations into current
transportation decision-making processes. PatiAfs scarce use may be due to the
apprehension of transportation officials to introe@ brand new process into their
decision making. While HIA may at first seem likbrand new process to most
transportation practitioners, a closer look willeal many similarities between HIA and

performance management.

The goal of both HIA and performance managemeitt igilize the analysis of

performance data, whether projected or actualpnaspat to feed back into the system
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and improve outcomes of a project, program, orggolrigure 4 shows the linkages
between the various steps of HIA and performanceagement. The yellow arrows on
the right side of the figure denote the four maj@ps that can summarize both HIA and
performance management: 1) plan, 2) act, 3) mqratwt 4) evaluate, which come from

the concept of adaptive management (Stankey 200gse linkages are further

explained in Table 8.

e ———————————

Plan

Py et

e —————

| P [o-m==m===--

I —— I Evaluation

Figure 4: Linkages between Health Impact AssessamrahiPerformance Management

> This figure is featured in the yet-to-be published work: (Ingles, et al. 2013)
® This table is featured in the yet-to-be published work: (Ingles, et al. 2013)
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Table 3: Linkages between Health Impact AssessarhPerformance Management

Plan

Act

Monitor

Evaluate

(PM)
HIA PM
Screening
Goals &
; Objectives*
Scoping* J
Performance
Measures*
Target Setting*
Assessment* Evaluate
Programs &
Projects*
Decision Making & Allocate
Recommendations* Resources,
Budget & Staff**
o Measure &
Monitoring Report
Performance

Outcome Evaluation

Activities

. Consider potential health

impacts

. Determine whether or not HIA

is relevant and feasible

. Develop working knowledge

of possible outcomes

. ldentify health related goals

and objectives

. Determine performance

measures that will indicate
progress

. Collect baseline data
. Determine potential magnitude

and direction of health impacts

. Set targets based on available

information

. Evaluate ability of programs

and projects to reach targets

. Recommend actions to

decision makers based on
evaluation

. Allocate resources based on

decision makers’ feedback

. Measure actual performance

and report to stakeholders

. Assess effectiveness of the

program or project at achieving
goals and objectives

. Utilize performance data to

inform changes to system

. Analyze performance data to

determine next steps in
continued cycle of
performance management

* Process Evaluation: Evaluate effectiveness dficlancy of the process
** Impact Evaluation: Determine the extent to whitle recommendations were carried out
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The linkages in the collection, analysis, and zatlion of performance data shown in
Table 3 suggest that the processes of HIA and pedioce management can be
performed concurrently, and that their activitias complement one another. The
linkages also show that, if a full HIA is not falsi, health impacts can still be
considered without adopting a brand new procesulgh collaboration with public
health departments and other relevant organizattcarssportation agencies can

incorporate health considerations into their ergsperformance management programs.

4.3 The Role of Collaboration in Ameliorating HlAplementation Challenges

Multidisciplinary collaboration can help to overcersome of the challenges that HIA
has faced when being applied to transportationh\&ipublic health agency conducting
the health analysis portion and the transportaigency conducting the planning and
engineering analyses, the two disciplines can wagkther to achieve the best outcomes.
In a 2011 report released by the National Rese@atincil, several opportunities for

such collaboration were noted (National ResearamCib2011):

* Federal agencies dealing with public health issoedd form interagency
partnerships, such as a working group or task faccdevelop guidance for
considering health in transportation planning anglementation.

» The National Prevention, Health Promotion, and ubéalth Council, formed
by the Affordable Care Act of 2009, could determimsv HIA might be used to
achieve the health objectives also set out in @89 2egislation.

» State departments of transportation could seekheuparticipation of public

health departments in coordinated planning actisiti
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» City and county health departments could partnén plianning agencies to
promote health and use HIA as a tool for collaborat
» Local public health agencies could diversify thetaff expertise by emphasizing

the need for experience in non-health sectors.

Additionally, the Volpe Center (Lyons, et al. 20B2)ggests that MPOs, DOTs, and
public health agencies can help each other byrsipaata and model outputs for analysis
in each other’s fields. Comparatively, transpooathgencies are more likely to use
proxy measures for health, such as the mode slhaiive transportation. These proxy
measures can be used by public health officiath@a connections between
transportation outcomes and health outcomes indhmme evaluation section of an

HIA.

The need for collaboration between transportatiwh@ublic health officials was also
stressed in the keynote address presentationddiqiity in Health and Transportation
Conference in Tacoma, Washington, given by USDOpuUDeAssistant Secretary,

Elizabeth Osborne (Osborne 2012).

4.3.1 Coping with limited funding through partnerships

As mentioned in Chapter 3, limited funding can eaais HIA to be seen as completed
once the recommendations are drawn up. This prevideaccountability to decision
makers in implementing the recommendations, andiges no resources or mechanism
for determining whether or not the recommendatiuars a positive influence on health
outcomes, if they were indeed carried out. Thiseassan be mitigated through a number

of interdisciplinary efforts. An appropriate diwsi of labor can be devised among
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transportation and public health officials dueheit respective functions. By
coordinating health impact assessment and perfarenamanagement activities, officials
can collaboratively contribute to desirable healitcomes through transportation.
Collaborating on tasks such as data collectionaaradlysis could lead to shared labor
costs between various agencies. Many public ageiheee similar goals, so it is more
efficient if they are working together to achiehese goals. In a targeted interview about
MassDOT'’s Healthy Transportation Compact, Cathe@iagle stressed the cost-saving
benefits of collaboration at the local level, espke. When the multiagency Compact
formed, she explained, overlaps were identified @mhections were improved at all
levels within the cooperating agencies. Ms. Cagld that streamlining efforts became a

top priority with the recent economic downturn (&a2013).

With the combined expertise of transportation anblip health officials, truly evidence-
based decision-making is within reach. This caadieeved by utilizing all available

data sources, both quantitative and qualitativeatong avenues for open communication
between disciplines, and diversifying planning degielopment teams. The CDC
supports this type of approach, and has offeregxpertise in evaluating transportation
programs and policies for their effectiveness girmming health and safety. In return
they have requested that transportation agencpsosiuhealth-related data collection and

analysis in the following ways (Centers for Dise@smtrol and Prevention 2010):

* Rework cause-of-injury coding for transportatioridents so that they are more
specific to how transportation mode was involvethim accident, vehicle type,

and occupant status (i.e. driving alone or withspagers)
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Improved data collection with regards to transgmtarelated deaths and

injuries, including pedestrians and bicyclists

» Systematic counts of bicycle and pedestrian traffic

» Targeted, community level data collection to trankacts of specific projects,
policies

» Consider all modes of transportation in demand riogle

* Include health questions in household travel sigvey

Additionally, there are several grant programslace that can help agency partnerships
fund health-related activities. The reauthorizatéthe Older Americans Act in 2006
provides grants to fund transportation projectsherelderly. The CDC also has offered
grants or other partnerships with MPOs to promot@ transportation initiatives, such
as the Community Transformation/Healthy Communigiemnts. The Partnership for
Sustainable Communities runs a grant program feir@mmental justice issues called the
Environmental Justice Small Grants Program. Thadesaveral other organizations that
provide training on HIAs and incorporating heatltkoi planning are explained in greater

detail in a 2012 white paper from the Volpe Celfitgons, et al. 2012).

4.3.2 Broadening scope of assessment through data sharing

Because agencies carrying out HIAs often do nokhlg resources for continued
monitoring of health determinants, this eliminates motivation to collect baseline data
to begin with. This situation creates an opportufot public health professionals to
partner with transportation agencies or planningad@enents, who may be able to work

together to apply for and implement grants for cargd monitoring. For example,
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Hennepin County, Minnesota planners are workingp wieir Human Services and Public
Health Department to implement a Community Tramsfdron Grant from CDC to
encourage active living and collect data such egche and pedestrian counts (Nikolai
2013). Any form of innovative planning requiresheampion who can harness the
political will and technical expertise necessarypésform the task (Slotterback 2011).
These champions could be found in local public thedpartments or other public health
officials. Through the data and analysis sharirgcdbed above, transportation agencies

could have access to health information that camsled in the evaluation.

4.3.3 Building an evidence base

It is true that many transportation agencies culydrack indicators over which they do
not have full or direct control, such as mode shdmvever, this information is still
valuable for making decisions, and health data lshioel no different. Proxies for health
such as number of people bicycling to work car Isélat least partially attributed to
agency performance. Also, including health metncdhe whole process of performance
management can help to “test” causation pathwaysdrgasing data input and thus
improving the evidence base. With health perforneateta collection and analysis
procedures in place, full HIA outcome evaluatioas begin to be conducted, which will
help validate HIA as a process and hopefully l@ath¢reased funding for health-related

activities.

An argument can be made for collecting qualitatiaea where quantitative data may be
lacking or inconclusive. Qualitative analysis effeely allows the public to contribute to
the HIA process through surveys, workshops, in&avgi etc. Some examples of

gualitative impacts include increased social irdtBom, encouragement of physical
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activity, and improved social equity (Dannenbetgle2008). A common critique of
gualitative analysis asserts that it produces thatlacks repeatability, is subject to
misrepresentation, and is not standardized aneéftbrernot easily compared. The
problem with this argument is that is assumesdhatata must be repeatable,

generalizable, and comparable (Love, et al. 2005).

Integrating health into decision-making does noteht® mean a sweeping overhaul of an
agency’s procedures. Health considerations candrementally integrated into decision-
making through various approaches. Updating asitgimprehensive plan, for example,
can create an opportunity for open public discussaioout health issues surrounding the
built environment, which can lead to goal-settiot\aties to drive the comprehensive
plan. Specific amendments to the plan can be matiehe intention of influencing
positive health outcomes (Design for Health 20@rnply adding a handful of health-
related tracking measures and coordinating analisiisthe local public health
department can lead to a greater understandingadtthwithin the agency. The next
section describes some best practices regardinggdisaiplinary, interagency

collaboration.

4.4 Current Best Practices in Collaborative Heattt Transportation Planning

While none have systematically integrated healthted performance information into
decision-making processes, several MPOs and a Warfdflanning departments and
DOTs have begun to consider the health impactsaoportation planning activities in a
variety of ways, often incorporating interagencltatmoration. From the results of the

literature review and webscan, seven MPOs werdifteghas having public-health
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related goals in their Regional Transportation RPI@TPs): Nashville MPO, San Diego
Association of Governments (SANDAG), Mid-Americagkenal Council, Wasatch
Front Regional Council, Boston Region MPO, PugetrsioRegional Council, Baltimore
Regional Transportation Board, and Sacramento Emacil of Governments. The
Boston Region MPO also aligns their Transportalioprovement Program (TIP) with
the recent Massachusetts Healthy Transportationp@otnwhich coordinates public
health, land use, and transportation decision ngairfoster positive health outcomes
(National Association of Regional Councils 2012)eTCompact is part of transportation
reform legislation signed into law in 2009, andlsired by the Secretary of
Transportation and the Secretary of Health and HuSevices and including the
Secretary of Energy and Environmental Affairs, M33 Highway Administrator,
MassDOT Transit Administrator, and CommissionePuoblic Health (MassDOT 2013).
The Nashville MPO created a staff position thatufss on the interaction between
transportation infrastructure and health and haat #ffects the programs, policies, and
projects of the MPO. This type of position couideen more often in regional

government as planners become more attuned tocpudmilth considerations.

4.4.1 Health-related performance measures
Some MPOs and other agencies have recognized traetance of collecting data on
health-related measures. Some are beginning tafimdy to use them in transportation

decision making. Below are some notable examples:

* The San Diego Association of Governments (SANDAG 2010) created a Draft
Health and Wellness Policy Framework which inclugeals and objectives that

incorporate urban form to promote safe, walkableets; equity in mobility and

37



access to healthy foods, medical care, recregbbs, and schools; social equity
and environmental justice; multimodal facilitiesdleamenities; and healthy food
and nutrition. Performance measures will be deteechias part of the Regional
Comprehensive Plan update.

Nashville MPO (Nashville MPO 2013) utilizes a point-based systeracore
transportation projects in the regional transpameaplan based on positive
outcomes for air quality, active transportationlfaes, multimodal injury
reduction, personal health, and equity of trangtiom facilities in underserved
areas. They also incorporated health-related mumssinto their household travel
survey and used this information to make connesthm@iween transportation
access and mobility and various health and wellmeisators including
respiratory illness, physical (in)activity and tteld diseases, and crashes.

Clark County Public Health in Washington State conducted a comprehensive
HIA on the County’s bicycle and pedestrian planjohncludes a monitoring
and evaluation plan using the Community Assessni@anning, and Evaluation
(CAPE) report (Clark County Public Health (2) 20®hich reports numerous
health indicators including physical activity anoesity. The CAPE report
compares a wide variety of health metrics acros®esoonomic status, race, age
of children, gender, and between County and SGieek County Public Health

2010).
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4.4.2 Tools for Analyzing Health Impacts

In analyzing health impacts, a variety of toolsénédeen employed by MPOs and other

government entities. Some are developed and olwpnéoe agency, while others are

established tools created by outside organizations.

The Healthy Communities Atlasis a collection of maps created by SANDAG
that communicate data on current social and phlydetarminants that affect
health outcomes and disparities. Four topics avered: physical activity and
active transportation, injury prevention, nutriti@mnd air quality. It uses retail
floor-area ratio, intersection density, net restidgdmensity, and land use mix to
determine walkability. Access to parks and greanspdaycare facilities,
libraries, elementary schools, health care faegittransit stations, healthy food,
and non-motorized trails are considered on thelkdadwoup level. Two composite
measures were created: 1) youth physical activppert, which combines access
to non-motorized trail access, park access, elamgsthool access, and
sidewalks, and 2) physical activity inhibitors, wihicombines property crime
rate, violent crime rate, vacant parcels, artel@dsity, and traffic volume density.
The atlas is used as a communication tool for engagith communities on
health issues. It is available on the SANDAG webgit/rban Design 4 Health
2012).

The Healthy Economic Assessment Tool (HEAT) and the Walkability
Assessment Tool (WAT) were used by the Philadelphia City Planning
Commission (PCPC) in partnership with the Philadgepartment of Public

Health (PDPH) as part of a series of HIAs on 18isPlans that make up the
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city’'s comprehensive plan. HEAT (WHO 2013) was tedaby the World Health
Organization and estimates the monetary value atthbenefits accrued. WAT
was piloted by the PDPH and allows for the recagdihdata on a set of
indicators shown to affect pedestrian safety (P@QBLL). PCPC and PDPH also
created two other tools part of their Healthy PlagiToolbox (PCPC 2011): The
PHILATool (Planning & Health Indicator List & Assessment Tool), which
allows for tracking and analysis of dozens of ealemographics, and built
environment indicators derived from health-suppertbbjectives of the Citywide
Plan; and th&EAT (Bicycling Environmental Audit Tool): characterizes
intersections and street segments by their corinibtio a safe and comfortable
cycling environment. All are currently available faublic use, except the
PHILATool, which will soon have an online versiovedable.

Pedestrian Environmental Quality Index (PEQI) (SFDPH 2013) was
developed by the San Francisco Department of Ptiadaith (SFDPH) as a
project prioritization tool for pedestrian infrastture. The tool is used by
observing the physical environment with regardstiicators in five different
categories: intersection safety, traffic, streedigie, land use, and perceived
safety, which are aggregated to a composite inBERPH collaborated with
various experts including city planners, planningsultants, and pedestrian
advocates in the development of indicators and tkeepective weights and
scores. PEQI has been used in many projects if-&atisco as well as in other

cities, and is publicly available for free via tBEDPH website.
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Comprehensive Plan Review Checklists, created by Design for Health (Design
for Health 2013), were utilized by the MinnesotgpBement of Public Health
and the City of St. Louis Park to conduct an HIAitsncomprehensive plan. The
checklists are comprised of over 100 indicatorbvi@ areas: Land Use,
Transportation, Water Resources, Parks & Open $SpaceUrbanization,
Redevelopment, Economic Development (Minnesota eyt of Health

2011). A full version of the checklist, as wellseparate checklists for the
individual indicator areas, is available online.

The Walkability Index (Frank 2009) and thidousing and Transportation
Affordability Index (Center for Neighborhood Technology 2012) weraduse
Clark County, Washington in conducting an HIA ogitibicycle and pedestrian
(Clark County Public Health 2010). The Housing dnansportation

Affordability Index is available for public use, tihe Walkability Index is not.
The Active School Neighborhood Checklist was created by the Arizona
Department of Health Services and Arizona DOT &adates to School Program
to assess the walkability, bikeability, and safgftgchool locations. The tool is
intended to be used to identify existing barrieradtive transportation in
schoolchildren (Arizona DOT & Arizona DepartmentHdalth Services 2013).
The checkilist is available for use by any schoarugpproval from Arizona

Department of Health Services.
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4.4.3 Formalized Relationships with Stakeholders

Aside from pursuing technical developments, maagdportation agencies found it

valuable to work closely with various stakeholdéms|uding the public, and by engaging

with public health officials.

The Public Health Stakeholders Group was formed by SANDAG to advise
Healthy Works/Communities Putting Prevention to WEPPW) projects. The
group is comprised of public health professionadé¢sign professionals, land use
and transportation planners, engineers, and contynstakeholders (SANDAG
2013).

Active Living Hennepin County was created to form a partnership between
cities, businesses and nonprofits that would wogdether to increase
opportunities for active living through policy clggnand infrastructure planning.
The partnership is comprised of public health, bhess, recreation, transportation,
community development, and other professionals (ldpm County 2013).

Walk First is a collaborative effort between the San Francidepartment of
Public Health, Municipal Transportation Agency, itlang Department, and
County Transportation Authority to improve pedestrsafety in the city and
encourage walking for transportation. The projéctsato identify key pedestrian
streets in the city and develop criteria for ptianng pedestrian improvements

(City and County of San Francisco 2011).
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4.5 Working towards Common Goals

MPOs, DOTSs, and other levels of government arerimigg to recognize the potential
role of public health in their planning activitiaad are responding in a multitude of
ways. Through increased collaboration and condistmmunication with public health
officials regarding performance on a broad rangmetfrics, transportation agencies can
improve progress toward several common goals, wdnielwell-aligned with national
objectives set by the U.S. Department of Transgiortdo improve health outcomes
associated with transportation (FHWA 2013): 1) Redvehicle miles traveled (VMT)
through encouraging alternative modes includingzradtansportation; 2) Improve equity
in access to quality transportation options; anBr#)ance quality of life through the

creation of livable, safe, and healthy communities.

4.5.1 Reduce VMT

The reduction of VMT is a common goal of DOTs, MRP@sd local governments.
Beyond congestion mitigation and reduction in &issions, VMT reduction has many
co-benefits associated with public health. Redutiregneed to drive can encourage
people to use active modes of transportation, wimialg increase their daily physical
activity levels (Ragland 2011). Using health da¢searchers within transportation and
public health agencies can help transportatiortiafs better understand the relationship
between VMT and illness related to air quality @hgsical activity levels. Health data
on diseases associated with poor air quality aralgadentary lifestyle such as
respiratory disease, cardiovascular disease, @spand high blood pressure could be
used to determine if a reduction in VMT causes asueble change in these health

problems over time.
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4.5.2 Equity

Equity is a major concern in transportation plagnificcess to quality transportation that
connects to jobs, medical care, healthy food, dhdraamenities is a critical component
of healthy living. Access to these amenities fdnevable groups (e.g. transit-dependent,
elderly) can be analyzed using mapping tools ssaeagraphic information systems
(GIS). This information can be used in planningléermine how projects will impact
access for various population groups or communigésilarly, modeling local air

quality effects of a project and mapping poterttial spots in relation to disadvantaged

communities can be an effective way to identifyissrvmental justice issues.

4.5.3 Quality of Life

Enhancing quality of life and livability is a gadlat has gained popularity among
transportation agencies in recent years. Thoughigha very broad term, an important
element of it can be argued to be the equitableigion of safe and effective
infrastructure for non-motorized transportation m&dncluding connecting these
facilities to transit service. Recent studies hawggested that people who use transit,
have higher levels of daily physical activity thear commuters (Litman 2010) and
experience less stress (Wener and Evans 201iatives like adopting a complete
streets policy can impact investments in orderaiatice the access to motorized and
non-motorized transportation infrastructure. Thevpsion of additional facilities for non-
motorized transportation near transit facilitiesiidoalso help boost transit ridership by
providing potential riders with the often neglect&dst-mile/last-mile” connection
(Ragland 2011). By incorporating health-relatedsgjo@s in travel surveys and

conducting longitudinal health studies in areathwigw infrastructure for walking and
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biking, transportation officials can better undanst the impacts of these types of

projects on physical activity levels.

4.5.4 Use of Proxy Measures to Enhance Collabor ative Performance Management

Health related metrics can be direct health outsoongroxies for health. Depending on
the resources available, the performance objectarasthe scope of influence of the
agency, one type may be more appropriate thanttiee m any given situation. Proxies
may be used to represent a health outcome thahaag confounding factors, such as
using participation in active transportation ag@xy for obesity. Proxies may also be
used when the agency is lacking sufficient datafoertain health outcome, such as
measuring the days with air quality that goes bedovertain threshold as a proxy for
asthma flare-ups. The ability to acquire induspeesfic data and, in turn, the fidelity of
the proxy compared to the actual health outcomEikaly be driven by the strength and
quality of the interdisciplinary relationships foeoh between a transportation agency and
the relevant public health professionals. Tabla@gs some example measures that
represent both health outcomes and proxies fottheahich have been taken from

various resource7s.

4.6 Incorporating Health into Different Levels cgformance Management

DOTs are currently practicing performance manageraewidely varying levels. Four
“generations” of performance management were itledtin the literature (Amekudzi, et
al. 2012), which characterized program maturitydwel of organization present in the

suite of measures, linkage of measures to stratggils, development of targets, level of

” This table is featured in the yet-to-be published work: (Ingles, et al. 2013)
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sophistication in reporting, and use of performané@mation in decision-making,
benchmarking, and trade-off analysis. These lasethctivities—using performance in
decision-making, benchmarking, and trade-off anghysre commonly regarded as the
ultimate goal of a mature performance managemegram. Consistent flow of
information between DOTs, MPOs, and public headfareies can help integrate health
performance management at various points in thenpig process and eventually can
create a feedback loop of performance informatna ¢an be used to make planning and
programming decisions. At this time no transpootatigency has created and
implemented such a feedback loop that incorpoatiesic health data. This section
references the best practices from previous sextiod explains how these practices can
be improved upon through the use of collaboratedgsmance management. The

various steps of performance management coverédresre used to guide the reader.

4.6.1 Goals and Objectives

A DOT or MPO can begin by creating a multidisciplin working group that, through
engagement with the public and other stakeholdiengelops a set of goals for the region
or state. Most transportation agencies have afsggency-wide goals; however they are
often not explicitly derived through multidiscipéiry collaboration. This collaboration is
necessary to ensure that goals and objective®alistic and comprehensive. For
example, the MnDOT goal of traveler safety menteébpeeviously and its related
objective to reduce fatalities and serious injuaesoss all modes could be more health
and equity focused by breaking the objectives umbyle. Strategies for improving

driver safety are often different than those fopioving pedestrian safety and thus the
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related outcomes of those strategies will be dsffierTherefore they should be monitored

and evaluated separately.

4.6.2 Performance Measures

Next an agency can develop a suite of health-rlaeasures that are related to the goals
and objectives set through multidisciplinary cotiedtion. The agency can monitor the
measures over a few years, with analysis from puigalth officials providing context

for the data. Once transportation agencies becoare oomfortable with the new data, a
feedback loop can be created to begin tweakingnisgsurement suite to more
seamlessly tie the measures back to the agencgtegic goals. New health-related goals
can even be obtained from trends or deficienciestified in the performance monitoring
process, such as low mode share in active traraportor high VMT. Using MnDOT as
an example again, through this kind of monitoring avaluation process, MnDOT may
find that the percentage of state highway intersestwith Accessible Pedestrian Signals
is not the most useful metric, and should be regglagith an outcome-based measure
rather than an input-based measure. Data for suodasure could be obtained by
including health determinant questions in househalgel surveys, as Nashville MPO
has planned to do. Development of a sophisticatedccamprehensive suite of
performance measures will likely be an iterativegess of data collection and analysis,
performance measure development, and goal formatibich will eventually lead to a
well-defined suite of performance measures dirdaky to strategic goals. Along the
way, the agency can begin to consider what perfocadargets might need to be
associated with the various measures and how,cawtidm, to report performance
achievements.

48



4.6.3 Target Setting

Using tools like the Healthy Communities Atlas menéd previously, agencies can take
the next step from simply monitoring performanceaswes to setting targets. Using
tools that can summarize or communicate performegmdts in useful way, such as with
mapping, allows an agency to understand a compseleaverview of the current
system performance according to the various pedaoo®a measures. Using this
information and the goals and objectives previodgiermined, the multidisciplinary
working group can set reasonable yet challengirgeta for health-related measures that

will help the agency achieve its goals.

Some examples of health-related targets were pedviid Section 4.1 which came from
the Environmental Action Plan 2030f theCity of Alexandria, Virginia. Additional examples

include:

» Specific mode share for active transportation itydammutes or of children
traveling to school
* Defined number of miles of complete streets
* Majority of households can walk to a grocery store
» Reduction by a certain percentage of:
0 Asthma-related hospital visits
o Pedestrian injuries
o Poor air quality days

o Crime near transit stations
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The first three example targets are based on @daiehealth, while the last three are
directly related to health and safety, but arecéfé by a number of other factors beyond
the transportation system. As explained in Sectiéd and 4.3.3, these types of
measures can help transportation agencies gaifeadunderstanding of how their system
impacts health. Public health officials will likebe monitoring similar measures and
attributing them to some non-transportation caugs.oordinating results of these
measurements with those of a transportation ageatigyarties can gain an understanding

of their influence on the measures and set tafgeismprovement accordingly.

The literature review and webscan did not produagemevidence that transportation
agencies are creating health-related targets. &atisco Metropolitan Transportation
Commission (SFMTC) has an equity target as patttieif 2035 Regional Transportation
Plan (RTP). They aim to “decrease by 10 percentdnebined share of low-income and
lower-middle-income residents’ household incomescmned by transportation and
housing” as well as several environmental targdtged to reducing VMT and the
emission of particulate matter (PM) and carbon @ieXSFMTC 2013). SFMTC then
graph the trend of these performance measuressad@predicted impact that the RTP

will have on it and the trend associated with nmegthe targets (Figure 5).
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Figure 5: Examples of performance targets comp@redtual and predicted trends
(SFMTC 2013)

4.6.4 Evaluate Programs and Projects/Allocate Resour ces, Budget, and Saff

Eventually, when the performance management progga@smatured, the use of baseline
health data on the statewide, regional, and l@sadllcan aid in the decision-making
process by conducting trade-off analyses. This ofnalysis may involve modeling
system behavior or using evidence-based case stiddetermine what health outcomes
may result from different investment scenarios. Nashville Area MPO currently uses a
technique called scenario planning to produce wiffetransportation and land use
outcomes that are dependent on modeled investroenasos. The model is built using
software called CommunityViz and uses populatiayding, and employment data to
determine the growth potential of subareas througtie region. These growth

predictions feed the region’s travel demand molNekgville Area MPO 2013). A similar
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approach could be taken using health data to deternow different transportation
investment scenarios might impact health. A beréfdgcenario planning is that, as the
dataset becomes more robust and the evidencerbpsaves, the model outputs become
more accurate at making predictions to the poiat thanges in outcomes can be seen
from fundamentally different investment scenariisese predictions and model outputs

can help drive decision making that is driven bgltredata.

4.6.5 Measure and Report Performance

Public health officials’ expertise in collectingdith related data is invaluable at this
stage. Allowing communication between public healtkd transportation agencies will
ensure that data is accurate and not duplicati&blCBAG is hoping to incorporate health
metrics in their next long range plan update. Taetycipate that the San Diego County
Health and Human Services Agency will assist invaling some health-related data

(Vance and Cooper 2013).

Development of an interactive, easy to understapdnting medium, such as a web-
based tool, is an important part of communicatiaggrmance objectives and
achievements to stakeholders. At this point the@portunity for engagement across
various levels of the agency and other decisionargkt is important to receive
feedback from a variety of stakeholders regardapgprting methods. This way data is

not accidentally misrepresented.

SANDAG has compiled a broad range of health and#tfucture data to create a series
of maps called the Healthy Communities Atlas. Ttagpsdepict numerous aspects of

physical activity and active transportation, injgmgvention, nutrition, and air quality.
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Figure @&rror! Reference sour ce not found. on the next page is an example of one of

the maps from the atlas. It shows the spatialibigion of physical activity inhibitors.

4.6.6 Collaborative Performance Management as an Iterative Process

As mentioned in previous sections, performance ig@amant is an iterative process,
where performance data is used to inform the rniesdtion of the cycle. Performance
data collected after investments have been madéeg to inform future goals and
objectives, adjustments to performance measure,sarget-setting, evaluation
processes, and investment decision making. lisspgrformance feedback loop that
makes performance management suitable for consgldre assessment of health
impacts. Health performance data can be measurathdand after program/project
implementation to assess the effectiveness ofribgrgm or project at achieving goals
and objectives. In determining the effectivenessnpfiemented programs/projects,
agencies can determine what changes to the sys$tany, need to be made in order to
achieve better outcomes. Health data on the staéewegional, and local level can help
agencies benchmark progress toward health-relaiald getween different parts of the
state. This type of data can help to identify atbas may be falling behind or leading the
pack. More careful analysis of these areas angrbjects/programs that have been
implemented there can help identify successfultheaitiatives and relate health
outcomes to transportation investments. The digiohb of positive and negative health
outcomes can be observed through mapping. Thisnidim agencies of inequity issues

that exist in the system.
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CHAPTER 5: Conclusions

The scope of published literature on the topichefhiealth impacts of transportation is
broad; however the formal use of health data insppartation decision making is rather
new and requires continued research, especiallyne@gards to analysis methods and the
analysis and use of qualitative and quantitatiia.d@or instance, there is a lack of
guantitative forecasting methods for many healtateel data inputs (Dannenberg, et al.
2008) and much debate centers on how well these foregastethods represent the true
health impacts, particularly when multiple healgtetminants are present (O'Connell and
Hurley 2009). Indeed, one of the most significamitations of qualitative health data
that needs to be addressed is that there are $&viagtors that have a well-defined dose-
response relationship (O'Connell and Hurley 2008gse limitations stress the
importance of determining the optimal relationshgiween quantitative and qualitative

analysis.

MAP-21 has created a unique opportunity to fostealeeady increasing awareness of
the impacts of transportation infrastructure onlutealth, which when complemented
with open communication between various plannindy urblic health agencies, could
bring communities closer to finding solutions taltle problems such as obesity and
asthma and making roads safer for all users. Bedaassportation can impact public
health in so many ways, a framework is necessargdosidering this wide range of
impacts. HIA is a useful tool that could satisfistheed; however it is a process that is
unfamiliar to most transportation agencies, artiesefore not commonly used.

Performance management, on the other hand, isays@émethod that transportation
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agencies are more comfortable with, and under ciegeection has many parallels with
HIA. These parallels suggest that the two processelsl be conducted simultaneously
by separate agencies (i.e., transportation andghéhlth), or their activities could be
combined through collaboration between these agenoibegin incorporating health
considerations into decision-making processes ailéhd MPOs. Similar
collaborations have taken place in transportatgenaies with the intention of improving
public health or at least understanding the rod ttansportation plays with respect to
public health. This element of collaboration idical to the success of health and
transportation initiatives, as each discipline tiéferent strengths that can be used to
achieve their numerous common goals, such as mgl¥v T, promoting equity, and
enhancing quality of life. Data and analysis t@#isuld be shared and discussed to
optimize the process and build a unique framewatgardless of the current maturity of
an agency’s performance management program. Thgsi@iframework should speak to
the unique goals of the state or region and comeoabaito the various stakeholders a
dedication to achieving these goals. A fully intggd transportation planning process
such as this has the potential to improve the wtdieding among decision makers of the
broad impacts of transportation on public healtti enentually begin to affect positive

changes to the health of the transportation sysissrs.
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APPENDIX: Case Studies

The following case studies are a good representafithe level to which some
transportation agencies are performing HIA in thretéd States, in that their strength lies
in the screening and scoping phases. Recommendaiermade, however there is little,
if any, effort to perform the evaluation and follay necessary for determining the
effectiveness of the HIA. These case studies aedan the following HIAs: Atlanta
BeltLine, MacArthur BART Transit Village, and theeBatur Community Transportation

Plan.

Screening, Scoping, and Assessment

Table Al below shows a summary of the results effitist three phases of HIA for each
of the case studies, including the health deternighassociated with the project, the
methods used in the assessment, and the resutiiegtial health impacts determined

though the analysis.

Decision-making and Recommendations

Table A2 shows a summary of final recommendationgéch of the HIA case studies.
Presenting the recommendations in this form dematest the recurring themes

associated with transportation projects and timegacts on public health.

Evaluation and Follow-up

Of the three projects presented here, only thenkdlBeltline included the final phase,
Evaluation and Follow-up. The Advisory Committegatbhow the HIA provided

increased awareness of the impact of major invessran public health, and uncovered
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a great need for elected officials, planners, dgyais, designers, and communities to
strive for a common understanding that leads tops@mn dialogue on HIA in
transportation planning. The committee also ackadged some difficulties
encountered. Namely, they found that certain heddterminants had no standard for
measurement, or for which there was limited avditglof evidence-based data. There
was also a problem of dealing with the evolutionhaf definition and scope of the project

as the assessment progressed (Ross 2007).

Table Al: Screening, Scoping & Assessment Results
(Ross 2007) (University of California Berkeley Héadimpact Group 2007) (Center for
Quality Growth and Regional Development 2007)

Project Health Analysisand Potential
Deter minants Assessment M ethods Health Impacts
Atlanta Beltline * Noise » Advisory Committee | * Access and
with key experts Social Equity
* Injury

e Determined current | « Physical
* Physical activity state of health using activity
mortality data and

* Air quality Behavioral Risk « Safety (Injury
Factor Surveillance and Crime)
« Social capital System (BRFSS)
_ * Social Capital
* Crime * Analyzed newspaper
o coverage of project | * Environment —
* Accessibility air quality,
o » Developed logical water
* Gentrification framework for resources,
determining health noise,
impacts brownfields

* Public Involvement &
Education —
presentations, email
notices, web pages,
newspaper articles,
and survey
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Table Al (continued)

MacArthur * Housing * Literature » Access
BART Transit review
Village * Transportation * Physical activity
* Planning and
« Livelihood assessment |« Social capital
documents of
* Retail goods and nearby  Safety
public services transportation
including food projects
* Education * Field visits
» Parks and natural | « Interviews with
space stakeholders,
' experts, and
» Pedestrian safety public
* Air quality  Mapping of all
. secondary data
» Water quality
_ * Environmental
* Noise data on noise,
) air quality, and
* Community pedestrian
violence environments
* Social cohesion « Quantitative
. . health effects
« Social exclusion forecasting
models
Decatur * Neighborhood * Literature * Physical activity
Community environment review
Transportation * Safety and injury
Plan * Physical activity  Community

» Access and
Affordability

* Environmental
threats

* Social capital

workshops

* Social capital
* Equity and access

* Mental health
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Table A2: Final Recommendations
(Ross 2007) (University of California Berkeley Hbadimpact Group 2007) (Center for
Quality Growth and Regional Development 2007)

Beltline MacArthur | Decatur

BART Community
Transit Transportation
Village Plan
Prioritize Traffic Safety X X
Prioritize Connectivity X X X
Universal Design X X
Increase Mobility and Access of
Vulnerable Groups X X
Promote Physical Activity X X
Encourage Safe Routes to School X X
Plan for Variety of Modes/Uses X X
Improve Safety and Efficiency of Bike
Routes X X X
Ensure Equity in Access Across All
Nearby Neighborhoods X

Promote Measure to Encourage
Affordable Housing and Prevent X
Displacement

Encourage Development Near Transit
Stops X X

Provide Lighting and Security X

Compare Physical Activity Levels
Before and After Project X
Implementation

Institute Maintenance Plan for
Facilities X

Enhance Public Participation and
Transparency X
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Table A2 (continued)

Implement Safety
Education Program X

Design for Social
Interaction X

Protect and Enhance

Natural Land X
Features

Preserve

Neighborhoods X
Monitor Particulate

Matter Levels X
Install Noise

Barriers X

Use Considerate
Construction X
Practices

Discourage Car Use
by Disincentivizing
Parking

Require Certain
Headways for
Transit Vehicles
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