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ABSTRACT

The past literature suggest that transportation can impact quality of life (QOL) both directly
and indirectly. The first part of this dissertation attempted to comprehensively evaluate the impact
of transportation (specifically public transit, and walkability) along with physical built
environment, and sociodemographic indicators on community QOL, and overall life satisfaction
(OLS) of an individual living in his community. The study used an advanced technique of
structural equation modeling (SEM) to evaluate the impact of these factors on community QOL
and individual’s OLS. The study results revealed that physical built environment, public transit
need for a community, perceived public transit importance for a community, quality of public
transit services, quality of walkability conditions, ease of travel in a community (mobility
indicator), and sociodemographic indicators significantly impact community QOL, and also
individual’s OLS either directly or indirectly through community QOL mediating variable.

The literature review suggests that accessibility to important non-work amenities improve
people’s QOL. So, it is important to examine social equity in terms of individual’s ability to access
non-work amenities that are important for their daily life interests. The second part of dissertation
focused on equity analysis in terms of people’s ability to access non-work amenities through public
transit, and walk in the US. The non-work amenities considered in this study are: 1) grocery store
or supermarket, 2) personal services, 3) other retail shopping, (4) recreation and entertainment,
and (5) health care facility. It is concluded that equity in terms of public transit access to non-work
amenities is regressive for the older age people, people without driving license, individuals who
are covered under Medicare/Medicaid program (elderly, low income, people with disabilities), and
non-metro area residents disadvantaged groups. In terms of walk access to non-work amenities, it

is concluded that older age people, people without driving license, physically disable people,



unemployed and students, people living in non-metro areas, and females face injustice. These
groups are already disadvantaged in society because of their financial, and physical health
constraints and should be having sufficient and easy public transit and walk access to their daily

needs.
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CHAPTER 1. INTRODUCTION

1.1. Background

Quality of Life (QOL) had been recognized as a multidimensional construct that comprise
of objective life indicators (health, and education etc.,) and qualitative subjective measures of life
(feeling positive or negative, and happiness etc.,). The factors that can impact QOL range from
personal level, such as income, age, physical disability etc., to more broad societal level, such as
culture, safety, environment, and physical infrastructure etc., (Delbosc, 2012) (Atkinson, 2013).

World Health Organization (WHO) defined QOL in the broadest of its context, and
identified six domains of QOL. They are: 1) physical health, 2) psychological health, 3) social
relationships, 4) level of independence, 5) environment, and 6) personal beliefs (WHOQOL,
1998). Among the six domains, environment comprise of home environment, transportation, social
care and health, satisfaction with work, physical environment, and options for
recreation/entertainment activities participation. Within transportation sector, Lee and Sener
(2016) identified four QOL dimensions i.e. physical, social, mental, and economical dimensions
that are influenced by built environment, mobility/accessibility, and vehicular traffic dimensions
of the transportation system. The authors of the study also recommended QOL dimensions need
to be included into future transportation planning process (Lee & Sener, 2016).

Evidence from the past literature suggests that transportation plays a key role in well-being
of people and can impact QOL both directly and indirectly. Three of the most significant factors
that can affect QOL are health, meaningful social relationships, and poverty/unemployment. All
of these three factors can be affected directly by availability of proper transportation (Delbosc,

2012).



To include QOL impacts in transportation decision making process, transportation
planners, and policy makers should first identify the relation between transportation system and
QOL. Such an understanding of relationship between transportation and QOL can assist with better
planning of communities by considering various dimensions of QOL,; this strategy will
simultaneously reduce the burdens related to urban congestion and also improve overall QOL (Lee
& Sener, 2016).

Availability of good public transit service also plays a key role in improving QOL of
people, especially for public transit dependent population that include elderly people, people with
disability, individuals who cannot drive, and individuals with no private vehicle (Godavarthy &
Mattson, 2016). Similarly, neighborhoods with better walkability conditions can improve physical
health conditions of people through greater fitness, which inturn improve QOL of people (Frank,
et al., 2007) (Delbosc, 2012). The first part of this study will attempt to evaluate the relationship
between transportation (specificlly public transit, and walkability) and QOL at national level in
the United States.

The next part of this study will focus on transportation equity analysis. Equity in
transportation can be referred to as the fair distribution of transportation benefits and costs across
different members of society, such as different age groups, income groups, and race etc., (Bills,
Sall, & Walker, 2012). McCahill and Ebeling (2015) presented a transportation equity framework
that outlined four key dimensions of equity. They are: 1) accessibility, 2) affordability, 3) health
and safety, and 4) procedural equity. Accessibility in general, measures the ease of reaching
important destinations, such as shopping, work, school, and to various services from a specific
location within certain travel time/cost threshold. Affordability refers to the monetary out of pocket

travel costs that transportation users have to spend rather than travel time or distance traveled.



Health and safety dimensions covers the possible impacts of transportation on health and safety
incurred to different social classes of a community. The procedural equity dimension refers to the
procedure of how the transportation projects are executed and delivered. This include participation
of people from different social groups and providing their feedback to the agencies (McCahill &
Ebeling, 2015).

In transportation system, accessibility has been considered as primary motivation for travel
and is considered most valuable equity indicator tool because it adequately describes relationship
between different locations and people (Brodie, 2015) (Grengs, 2015b). Sundquist et al., (2017)
categorize accessibility in two general types: employment accessibility (ease of reaching job
locations from home) and non-work accessibility (ease of reaching parks, grocery stores, schools
and other such destinations from given origin point) (Sundquist, McCahill, & Dredske, 2017).

A good public transit system should provide better access to jobs, and other services
because it is important to recognize that private automobiles are not equally accessible to everyone
as a means of travel (Knox & Steven, 2010). Particularly, for people who cannot drive, or cannot
afford an automobile leading to limited accessibility to perform their daily activities, especially if
there is limited or no public transit services (Bertolaccini, 2015).

Walkability is defined as the level to which the built environment motivates walking by
providing a safe, convenient, comfortable, and attractive travel corridor to pedestrians
(Southworth, 2005). Walking in combination with other modes such as public transit, driving, etc.,
serve as a vital form of access particularly for people with disabilities, children, older age people,
and low income people indicating walk access to services as an important indicator for equity

assessment in transportation system (Litman, 2018a). The second part of this dissertation will



investigate the social equity in terms of people’s ability to access non-work amenities through

public transit or walking.

1.2. Problem Statement

Research conducted in the past suggested that improved QOL should be the ultimate social
goal in transportation policy, instead of improved accessibility or mobility. Without considering
‘improved QOL’ as a final goal, the transportation social policy may just end up encouraging
enhanced accessibility or mobility for the sake of it, and without combining these policies with
specific QOL objectives (Stanley & Stanley, 2007) (Stanley & Vella-Brodrick, 2009).

Despite QOL being identified as potential important contributor towards transportation
planning, little attention has been given by researchers to evaluate QOL in transportation planning
purposes. QOL is complex in nature and can be influenced by several different factors related to
transportation e.g., quality of public transit services, traffic safety, walkability in community, and
quality of roads conditions etc. Physical built environment components (e.g., availability of quality
public schools, health care services, and parks and recreation facilities etc.,) also plays a critical
role in improving QOL of people. Similarly, personal characteristics, such as age, income, and
physical disability etc., can impact QOL of individuals irrespective of the facilities available. So,
considering these factors within a single study can provide more accurate and comprehensive
measure of QOL.

There have been no published studies available on how different aspects of transportation
specifically public transit, and walkability along with other physical built environment, and
sociodemographic/personal characteristics can impact QOL within a single framework. This study

comprehensively evaluates the impact of transportation (specifically public transit, and



walkability), physical built environment, and sociodemographic indicators on community QOL
and overall life satisfaction (OLS) for an individual living in his community in the US.

Second part of the dissertation will focus on equity evaluation at national level by
considering accessibility to non-work amenities through public transit or walking as an equity
indicator. Accessibility is a valuable tool to evaluate equity because it adequately places
importance on the relationship between people and different locations, thus making it a suitable
indicator for direct comparison across different social groups (Grengs, 2015b). It is evident from
the past literature that accessibility to important life activities plays a key role towards person’s
QOL and life satisfaction (Delbosc, 2012) (Schneider, Guo, & Schroeder, 2013). So, it is important
to investigate social justice in terms of people’s ability to access destinations that are important for
their daily life activities.

Improvement in quality of public transit services, and ability of the people to reach their
desired destinations are vitally important for people who are public transit dependent. The people’s
ability to conveniently access destinations of social, recreational, educational, and civic
opportunity differs across income groups, age, and race which can further leads to significant
consequences not only on individuals but on the whole communities. Similarly, support for non-
motorized transportation improvement e.g. walking and biking is considered very important
particularly for people with disabilities, low-income people, and people who cannot drive but no
attention had been paid to it by policy makers at national level.

Currently, researchers started considering accessibility as an equity indicator in
transportation equity analysis studies. Some studies considered accessibility to jobs through public
transit as an equity indicator. Few research studies considered accessibility to different non-work

amenities as equity indicators in general (mostly through automobile), but not specifically through



public transit or walking. There exists a lack of research in evaluating social equity in terms of
people’s ability to reach non-work amenities specifically through public transit or walk at national
level in the US.

This study will evaluate the social equity in terms of people’s ability to access non-work
amenities through public transit or walking in the US. The non-work amenities considered in this
study are: 1) grocery store or supermarket, 2) personal services, 3) other retail shopping, (4)
recreation and entertainment, and (5) health care facility. The equity evaluation results will provide
useful insights to transportation planners and policy makers about social justice/injustice that exists
in the U.S. in terms of people’s ability to access non-work amenities through public transit or
walking.

1.3. Study Objectives

The primary objective of this research is to evaluate impacts of public transit and
walkability on community QOL and individual’s OLS in the US. Results from this research effort
will help planners and policy makers regarding direct and indirect impacts of public transit and
walkability on community QOL and individual’s OLS in the US. This research will also assess
equity in terms of people’s ability to access non-work amenities through public transit and walking.
The equity analysis results will provide useful insights to transportation agencies about which
social groups and geographic areas are disadvantaged in terms of their ability to reach non-work
amenities using public transit and walking. To achieve these goals, following are the objectives
set for this study:

1. Conduct a comprehensive literature review of impact of transportation on QOL, and life

satisfaction, and equity analysis in transportation.



2. Evaluate the impact of public transit and walkability on community QOL and OLS for
residents in US communities by using structural equation modeling (SEM) technique.
3. Evaluate equity in terms of access to non-work amenities through public transit and
walking as equity indicators in the US.
1.4. Organization of Dissertation
This dissertation is comprised of seven chapters. Chapter 1 provides background for the
need and importance of assessing public transit, and walkability impact on QOL, and equity
analysis in terms of public transit, and walk access to non-work amenities in the US. The chapter
then continues with the problem statement, and objectives set for the study. Literature review is
presented in chapter 2 of this dissertation. This chapter includes a brief discussion about QOL
definition, studies that evaluated transportation impact on QOL and life satisfaction, discussion on
Karel Martens theory of transportation justice, and studies related to accessibility and equity
analysis in transportation overall as well as public transit. The study used national level survey
data called National Community Livability Survey (NCLS) to achieve desired objectives. The
survey data is presented in chapter 3 of this dissertation. In chapter 4, the methodologies to evaluate
public transit, and walkability impact on QOL, and equity analysis in terms of public transit and
walk access to non-work amenities is presented. SEM was developed to evaluate public transit,
and walkability impact on QOL, while for equity analysis purpose the logistic regression models
were developed for assessing likelihood of access to non-work amenities through public transit
and walking. The SEM model results along with its implications for transportation professionals
and researchers are discussed in chapter 5. The equity analysis results are presented in chapter 6
of this dissertation. Chapter 7 provides a summary of dissertation, overall conclusions, limitations,

and directions for future research.



CHAPTER 2. LITERATURE REVIEW

2.1. Defining Quality of Life

Early QOL definitions fall under four general categories: Objective, subjective,
combination of objective/subjective and domain specific (Lee & Sener, 2016). Objective level
QOL indicators include crime rate, household income, and divorce rate etc. These objective
indicators were appropriate for community/societal level QOL assessment but, failed to apprehend
individual level life perceptions (Farquhar, 1995) (Felce & Perry, 1995) (Sirgy, et al., 2006).
Subjective component comprises positive and negative feelings, and overall life satisfaction has
been acknowledged and validated against objective indicators (Diener, 2000) (Oswald & Wau,
2010). However, subjective indicators also insufficiently capture state of one’s QOL through
measures of overall life satisfaction and being independent of objective indicators (Lee & Sener,
2016).

More recently, researchers have agreed that QOL is comprised of both objective indicators
of life and qualitative overall life satisfaction measurement (Atkinson, 2013) (Ferkany, 2012)
(Sarch, 2012). This recognition of considering QOL as combination of both subjective and
objective indicators provides a more comprehensive definition of QOL. It covers both objective
goals of life (e.g., employment gains, health, and reduction in crime rate etc.,) and subjective life
measures, such as overall life satisfaction, and happiness that may vary based on individual’s
perceptions and circumstances. WHO also recognizes the QOL as combination of these subjective
and objective indicators in its definition:

“WHO defines Quality of Life as individuals' perception of their position in life in the
context of the culture and value systems in which they live and in relation to their goals,

expectations, standards and concerns. It is a broad ranging concept affected in a complex way by



the person's physical health, psychological state, level of independence, social relationships,
personal beliefs and their relationship to salient features of their environment” (World Health
Organization, 1997).

The fourth and final class of definition captures impacts of QOL within specific disciplines
or domains. Researchers from social sciences, health, and transportation have discovered
relationships between QOL and housing, job-related impacts on QOL, impact of health conditions
on QOL of an individual, and increase in car pricing impact on QOL (Kyle & Dunn, 2008)
(Drobni¢, Beham, & Prig, 2010) (Bize, Johnson, & Plotnikoff, 2007) (de Groot & Steg, 2006).
Researchers argued that domain specific QOL measures/definitions can be more useful to experts
within their respective disciplines. It will help researchers in more accurately identifying the
possibilities about how specific domain-related variables interact with QOL (Lee & Sener, 2016)
(Atkinson, 2013). The next section describes past studies that evaluated transportation’s impact on
QOL and life satisfaction.

2.2. Transportation, Quality of Life, and Life Satisfaction

Three of the most significant factors that can affect QOL are health, meaningful social
relationships, and poverty/unemployment (Delbosc, 2012). All of these three factors can be
affected by the transportation system. The transportation system can impact health of an individual
in a number of ways. Basset et al., (2008) conducted a study to investigate the impact of active
transportation (walking and cycling) on obesity rates in North America, Europe, and Australia.
The authors used survey data conducted between 1994 and 2006. The study results revealed that
obesity is inversely related to active transportation in these countries (Basset, Pucher, Buehler,

Thompson, & Crouter, 2008).



In UK, Jones et al., (2008) found that survival rates of cancer are higher in areas where
people have better access to health care facilities (Jones, et al., 2008). Similarly, air and noise
pollution, and road collisions can lead to hypertension, post-traumatic stress disorder, depression
and anxiety problems (Mayou, Bryant, & Ehlers, 2001) (Barregard, Bonde, & Ohrstrom, 2009).
Traffic safety is recognized as the most direct connection between transportation and physical
well-being (Lee & Sener, 2016). According to WHO, traffic accidents are the leading cause of
fatality among young people worldwide aged between 15 to 29 years (WHO, 2013). In the US,
over two million individuals are injured every year in traffic accidents (NHTSA, 2014). Such
traffic crashes often involve severe financial and psychological burdens, and can be physically
overwhelming for crash victims (Lee & Sener, 2016).

Some studies linked increase in public transit use with better health conditions. Sener et
al., (2016) conducted a review study focused on relationship between public transit use and
physical activity. The past literature consistently emphasizes that increase in public transit use is
directly associated with increased physical activity and improved health conditions. The authors
also concluded that despite general agreement of past researchers regarding health and increased
physical activity benefits of public transit use, there is still uncertainty regarding the magnitude of
these public transit use benefits (Sener, Lee, & Elgart, 2016).

Reuda et al., (2012) estimated the benefits and health risks of modal shift from car to public
transit and cycling in the greater metropolitan area of Barcelona, Spain. The authors conducted
Health Impact Assessment (HIA) by creating 8 different scenarios based on replacing long and
short car trips by bike and/or public transit. The primary outcome measure used was change in life
expectancy and all-cause mortality based upon two assessments: 1) traveler’s exposure to physical

activity, road traffic fatality, and air pollution to particulate matter (PM2.5); and 2) the general
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population exposure to PM2.5. The study results revealed that interventions to replace car trips by
public transit and bike can produce significant health benefits for both general population and
travelers of the city. These interventions can also help in reducing greenhouse gas emissions
(Reuda, Nazelle, Teixido, & Nieuwenhuijsen, 2012).

Studies also consider social life impacts of transportation along with physical health. An
efficient transportation system provides access to different recreation and social activities which
help people building social networks and improve their relationships. Although, many of the
socializing activities can be accomplished through online means now a days, transportation
provides greater life participation which in turn enhances QOL (Metz, 2003). Delbosc (2012)
suggested that transportation systems that severely restrict people, especially older adults from
maintaining social networks should target policies that remove these barriers and help improve
their well-being (Delbosc, 2012).

A study by Hart and Parkhurst (2011) found that higher traffic volume on streets have
considerable negative influence on social life and physical environment. People living in higher
traffic volume streets were associated with fewer number of friends and social relationships,
compared to people living in low and medium traffic volume streets (Hart & Parkhurst, 2011).
Newman and Matan (2012) stated that disconnected land use, and incompetent transportation
systems results into creating car dependent and un-walkable environments, that causes loneliness,
lack of social inclusion with family and friends, and a lack of belonging which further leads to
major health problems (Newman & Matan, 2012).

Velho (2018) conducted a qualitative study to evaluate the accessibility of public transit to
wheelchair users and its impact on their social life and health. The interviews were conducted in

London for the qualitative analysis. The study describes the social and physical barriers that
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wheelchair users face in the public transit network and also the negative emotions that these
barriers incurred on the wheelchair users. The article highlighted the problem solving techniques
that these wheelchair users have developed to cope with these barriers. The study also discusses
the impact of these barriers on wheelchair users in terms of access and social life. At the end, the
article considers the importance of wheelchair user’s responses to physical and social barriers for
policy makers and transportation engineers to take insights for public transit network accessibility
improvement (Velho, 2018).

The third component, that was mentioned earlier that can significantly impact QOL was
poverty/unemployment. Transportation policies that support finding and keeping of employment
are likely to enhance QOL. A lack of efficient transportation system has been cited as a major
obstacle to finding employment (Social Exclusion Unit, 2003). Also, transportation system should
provide less expensive transportation options such as public transit, walkability etc. to reduce the
burden on poor people and unemployed (Delbosc, 2012).

The research regarding direct and/or indirect impact of transportation on QOL or life
satisfaction as a holistic measure is very limited (Delbosc, 2012) (Lee & Sener, 2016). Early work
in transportation related QOL dimension by Banister and Bowling (2004) evaluated the influence
of mobility on QOL of elderly people using categorical analysis in Britain. The survey data used
in the study was derived from the three Omnibus Surveys in Britain conducted in 2000 and 2001
as part of the Office for National Statistics (ONS). The authors found that older people
experiencing longstanding illness and their inability to walk 400-meter distance were associated
with lower level of QOL. However, study results also revealed that nearness to shops, and
availability of higher quality local health care services, and social activities were related with

higher level of QOL (Banister & Bowling, 2004).
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De Groot and Steg (2006) conducted a study to examine the impact of transportation
pricing policy on potential car use and how it may affect the QOL of individuals. The authors also
investigated acceptability, and intention of respondents to change car use by implementing new
transportation pricing policy. The study was based on questionnaire survey conducted in
2004/2005 in five countries: Sweden, The Netherlands, Italy, Austria, and Czech Republic. The
authors also made comparisons across these five countries. The study results revealed that in
general, a minor decrease in QOL of respondents was expected by doubling the car use price.
Regarding the acceptability of the policy, the respondents were not sure about their reaction when
proposed policy is implemented. Austria, Czech Republic, and Italy were more optimistic about
the QOL consequences of the proposed policy, more motivated to reduce car use, and the policy
was more acceptable compared to Sweden and The Netherlands (de Groot & Steg, 2006).

Stanley et al., (2011) explored the relationship between individual’s travel patterns, social
exclusion, and personal well-being in Melbourne metropolitan area, and at regional level in
Victoria. The study results revealed that increased trip making (increased mobility) is significantly
associated with reduced social exclusion risk at both metropolitan, and regional level. The authors
also found that although, increased mobility or t