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Abstract

Regular physical activity (PA) is essential for healthy aging, offering numerous health benefits
such as a reduced risk of chronic diseases, improved mental health, and enhanced independence and
cognitive function in older adults. Despite these benefits, significant portions of the global and U.S. older
adult populations remain physically inactive, contributing to increased healthcare costs and mortality.
With over half of the global population now living in urban areas and the number of older adults in cities
rapidly rising, ensuring access to safe and inclusive places for PA is critical. Urban green spaces (UGS),
including parks, gardens, and greenways, are vital components of city infrastructure that promote physical
activity, mental well-being, and social interaction, particularly among older adults. While research
confirms their positive impact, ensuring that these spaces are inclusive and accessible to all age groups,
especially older adults, is essential. Qualities such as size, proximity, maintenance, and available
amenities significantly influence how older adults use these spaces. The overall goal of this dissertation
was to examine how the accessibility and quality of UGS influence PA behavior among older adults,
aiming to enhance access, promote active aging, and inform age-friendly initiatives in Honolulu.

This dissertation reports on three studies to achieve this goal. Study 1 was a systematic review of
peer-reviewed articles published between 2015 and 2024 that explored UGS qualities that enhance
accessibility and promote PA among older adults globally. Although the review found limited
examination of the relationship between PA and UGS quality among older adults, existing articles
generally reported positive relationships between UGS qualities and PA. For example, UGS land cover,
trail length, activity areas, and availability of outdoor fitness equipment were positively related to older
adults' PA levels in parks. The limitations of the studies were that none incorporated qualitative methods
to gather in-depth insights into the park's qualities and to understand which qualities are most desired by
older adults. Study 2 aimed to explore older adults’ preferences for park qualities that enhance
accessibility and support PA using the Photovoice method. Seven senior club members in Honolulu
participated in photo-taking, and five joining a focus group discussion. Important UGS qualities identified
through the Photovoice discussion included safety, paved walkways, shaded seating, clean restrooms,
adequate parking, proper signage, ramps, open spaces, and overall park maintenance. Participants ranked
these qualities according to their importance for engaging in PA in parks, with safety as the top priority.
Drawing on Studies 1 and 2, Study 3 developed a method to create a UGS accessibility score. The extent
to which Honolulu's UGSs (parks) met the spatial accessibility and age-friendly infrastructure criteria that
encourage PA among older adults was explored using publicly available data, GIS technology, and
Photovoice participants’ rankings. In general, district parks scored higher than mini parks, beach parks,

and regional parks.
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The findings from this dissertation can guide funding priorities for improving parks in
underserved areas and support zoning and transportation policies to enhance older adult’s
connectivity to UGS. GIS-based tools can help older adults, caregivers, and service providers
identify parks that meet specific needs, such as accessible paths, shaded seating, and safety

features, enabling informed decisions based on mobility and preferences.
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Chapter 1 Introduction

Regular physical activity (PA) is vital for healthy aging as it contributes to many positive health
outcomes, including reduced risk of cardiovascular diseases, diabetes, certain cancers, obesity, and
improved mental health.! Older adults aged 65 years and over are recommended to engage in moderate-
intensity activity for at least 150 minutes a week.? In 2022, globally, 27.5% of adults did not meet the
recommended PA levels, and the lack of adequate PA has become the fourth leading risk factor for
mortality.? In 2021, 31.2% of individuals aged 65 and older in the United States (US) were not engaging
in regular PA, and 25% of older adults in Hawai’i were physically inactive in 2022, which is well below
the national average.® Diseases attributable to physical inactivity will cost US$27 billion annually
between 2020 and 2030 if governments do not pay adequate attention to promoting PA in their
populations.*

PA is one of the most popular health promotion strategies for preventing chronic diseases.
Regular PA can prevent or delay many health problems that can become more common with aging,
including heart disease, cancer, hypertension, diabetes, arthritis, and dementia.* For older adults, PA
improves strength and flexibility, strengthens motor skills, and reduces the risk of falling and fracturing
bones, all of which help maintain the ability to live independently. Regular PA also improves cognitive
function, lowers the risk of vascular dementia in older adults, and promotes healthy aging. However,
several studies have established that, globally, people tend to become less active as they age, and many
older adults are often physically inactive. PA improves strength and flexibility for older adults and
enhances overall well-being.*”

The World Health Organization (WHO) has stated that more than 55% of the world's population
now resides in urban areas, and this number is expected to rise to 68% by 2050.® Around the world, the
number of adults aged 65 and over living in urban settings increased from 160 million to 355 million
between 1990 and 2015 and is projected to rise to 1.5 billion by 2050.” As urban areas face rapid aging,
creating an urban environment that provides equitable access to places for PA is crucial for promoting PA
and fostering healthy aging among urban older adults.

Recognizing this urban-aging trend, the WHO launched the Age-Friendly Cities initiative in 2006
to promote active aging in urban areas. In the Age-Friendly Cities guidelines,'® WHO proposed eight
interconnected domains to promote the health and well-being of older adults (Figure 1.1). One of the
domains focuses on outdoor spaces and buildings. This domain aims to promote healthy and active aging
by creating age-friendly outdoor spaces, including public areas, open spaces, green areas, parks,
buildings, sidewalks, and walkways. The United Nations (UN) also recognizes the importance of
accessible urban areas through Goal 11 of its Sustainable Development Goals.!! Goal 11 focuses on

creating sustainable cities and communities, aiming to "provide universal access to safe, inclusive and
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accessible, green and public spaces, particularly for women and children, older persons and persons with

disabilities" by 2030.

|
o)
g‘.

Civic participation
and employment

Figure 1.1. Eight interconnected domains to promote the health and well-being of older adults

Urban green spaces (UGS), an essential component of urban structures, have been recognized by
WHO as one of the nature-based interventions to promote the health and well-being of urban dwellers.'?
The United States Environmental Protection Agency defines UGS as urban land partially or entirely
covered with grass, trees, shrubs, or other vegetation.'* UGS includes parks, sports grounds, urban forests,
greenways, community gardens, and cemeteries.
Quality of Urban Spaces for PA
Numerous studies investigating the effects of UGS on city dwellers' health and well-being have
established that UGS improve health and well-being by providing a setting to promote PA and mental
and psychological relaxation and to build social connections. UGS are also a source of oxygen for

breathing and purifying air pollutants.'>!4"'¢ In collaboration with Kaiser Permanente, a 2022 study by
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the College of Behavioral, Social, and Health Sciences of Clemson University found that the presence of
neighborhood green space lowers the healthcare costs of the neighborhood residents.!’

While UGS can be used to improve the health and well-being of urban dwellers, creating an
inclusive, accessible physical and psychological environment for all ages is critical. Previous research
investigating the relationship between UGS and human health emphasized the importance of evaluating
the accessibility and quality aspects of UGS for health, specifically for older adults.!”2° Qualities of UGS
refer to the characteristics of UGS that affect patterns of use and interaction with UGS, including size,
proximity, features (e.g., facilities or amenities), and fitness of purpose (e.g., maintenance or condition).?!
In the literature, the term accessibility is also included as the quality of UGS, and people with better
access to green spaces tend to engage in more PA.?>?* Studies that tried to find the influence of UGS use
on older adults' health and well-being have found that UGS not only improve physical health but also
provides an opportunity for social interaction and community engagement.?*2°

However, in a systematic review?’ I conducted in 2021, including peer-reviewed articles
published between 2013 and 2022, I found that research exploring the effect of accessibility and quality
of UGS on older adults' health and PA behavior was quite limited. Only seven articles were found at that
time, and none had been conducted in the United States or Hawai‘i. All seven studies used a cross-
sectional design to investigate the relationship between older individuals' PA and UGS quality. Proximity
was the quality that was studied the most. Other qualities studied in UGS were seating provision, paved
paths, long trails, activity areas, and park safety. Only one study explored the relationship between park
safety and PA among older adults. All the studies relied on quantitative methods to assess physical and
psychological accessibility to UGS and its relationship with PA. None of these studies included or
considered the specific qualities of UGS or parks that older adults prefer, nor did they incorporate a
ranking of UGS qualities involving older adults in the research. Understanding the overall ranking of
UGS qualities from older adults can be very helpful in determining which qualities need more focus than
others to enhance accessibility, promote PA in UGS among older adults, and create an age-friendly
environment.

Moreover, while many cities worldwide have adopted frameworks for assessing age-friendliness in
outdoor and public spaces, there remains a critical gap in localized, data-driven tools that systematically
measure accessibility to UGS (parks) in ways that reflect the lived experience of older adults. In Honolulu,
where the aging population is growing and urban density is increasing,”® no comprehensive tool currently
exists to assess and compare UGS (parks) based on their accessibility and suitability for older adults’ PA.
A comprehensive assessment tool can be valuable for public health professionals, city planners, and

community organizations to identify and target improvements where they are most needed.
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Therefore, the overall goal of this dissertation was to examine how the accessibility and quality of
UGS influence PA behavior among older adults, aiming to enhance access, promote active aging, and
inform age-friendly initiatives in Honolulu.
Conceptual Framework

Figure 1.2 displays a conceptual framework for measuring the quality of UGS, which was
generated for use in this dissertation from my earlier literature review. Although there is evidence that
UGS can influence the health outcomes of older adults and the general population, several moderators
influence PA behavior and use of UGS among older adults. Authors who have attempted to explore the
causal relationship between UGS and various health-related outcomes, such as mental health, physical
health, and physical fitness, have considered three main qualities or characteristics of UGS: availability,
accessibility, and attractiveness.?*>° These three aspects of UGS were adopted from a causal model of the

impacts of UGS on health and well-being presented by WHO in 2017.%!
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Physical
Characteristics
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— a‘;{::‘;;’:‘:; s Characteristics

Accessibility
Can I freely enter this greenspace?
Am I welcome there?

Attractiveness
Does this greenspace correspond with my
needs, expectations, and preferences?
Do I want to spend time here?

Figure 1.2. Conceptual framework: Influence of UGS accessibility and quality on PA among older adults.

(The author developed this figure based on the previous literature.)

Biernacka and Kronenberg*® organized these three aspects hierarchically, as shown in Figure 1.3,
for use in evaluating the accessibility of UGS. The authors argued that for UGS to be considered
accessible, it must first be available for use, then it needs to be accessible, and finally, it needs to attract
the targeted population. Furthermore, accessibility encompasses both physical and psychological

characteristics, meaning that UGS should not only have accessible physical characteristics but also
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provide an inviting and comfortable environment for individuals to use. Therefore, the assessment of
UGS accessibility should encompass physical or spatial attributes and reflect the population's preferences.
This framework also aligns with the WHO's recommended good practice component of accessibility for
UGS.!? Accessibility should encompass physical or spatial attributes and the population's perceived
characteristics and experience. Previous research examining the connection between the quality of UGS
and PA has underscored the importance of considering the needs and preferences of older adults in the
design of these spaces. Incorporating the specific needs and requirements of older individuals is crucial

for encouraging their behavior toward regular PA.

Availability
Does a greenspace exist?

Accessibility
Can I freely enter this greenspace?
Am I welcome there?

Attractiveness
Dwoes this greenspace correspond with my
needs, expectations, and preferences?
Do I want to spend time here?

Figure 1.3. Three dimensions of UGS provision for barrier-free access.*

Based on the above conceptual framework, in my dissertation, I conducted three studies: 1) an
updated systematic review of peer-reviewed articles published between 2015 and 2024 to explore the
relationship between infrastructure and qualities of UGS and PA behavior among older adults; 2) a
Photovoice study with the Senior club members of the City and County of Honolulu's Department of
Parks and Recreation (DPR) to gather data on their perceptions and preferences of UGS qualities that
would encourage them to use UGS for regular PA, and 3) a quantitative study to explore which UGS
(parks) meet the spatial accessibility and age-friendly infrastructure criteria to promote PA among older
adults in Honolulu using publicly available maps and facilities data.

Research Questions

The three research questions are aligned with my conceptual framework, as shown in Figure 1.4.



Nargis Sultana

RQ 1: What qualities of UGS enhance accessibility and promote PA in literature globally? To
answer this research question, I updated my previous systematic literature review to include peer-
reviewed articles published between 2015 and 2024 and explored UGS qualities that enhance accessibility
and promote PA among older adults.?’ In this study, I organized the studied qualities of UGS based on the
framework developed by Biernacka and Kronenberg.*® To understand the physical and perceived
characteristics assessed in the literature concerning PA, the extracted data was summarized based on three
hierarchical categories mentioned in the framework by Biernacka and Kronenberg.*

RQ 2: What are older adults' perceived needs and preferences regarding UGS qualities that would
enhance accessibility and encourage them to engage in PA in urban Honolulu, and how do they prioritize
these UGS qualities? In this qualitative study to identify older adults' needs and preferences regarding
UGS qualities that enhance accessibility to UGS and promote PA, I conducted a Photovoice study. The
Photovoice study was conducted with the Senior Club members of DPR. Photovoice is a community
participatory research method that uses photos taken by the participants to express their needs. It is thus
used as a participatory health promotion strategy.*> Previously, this method has been used by studies that
tried to assess and identify barriers to PA and facilities.>***

RQ 3: To what extent do Honolulu's UGSs (parks) meet the spatial accessibility and age-friendly
infrastructure criteria that encourage PA among older adults? This study examined the current status of
park accessibility for older adults by combining spatial and psychological accessibility measures,
evaluating age-friendly infrastructure, and incorporating park quality rankings based on the lived

experiences of older adults using publicly available secondary data.
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RO3: To what extent do Honolulu's UGSs (parks) meet the spatial accessibility and age-friendly
infrastructure criteria that encourage PA among older adults?

a N
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bk o of older adults regarding UGS qualities that would
enhance accessibility to UGS and encourage them to
engage in PA in urban Honolulu, and how do they
prioritize these qualities ?

RQ1: What are the qualities of UGS that enhance accessibility and
promote physical activity in the literature globally?

Figure 1.4. Research Questions with Conceptual Framework

Positionality

My interest in this topic originates from my previous professional, academic, and personal
experiences. My undergraduate degrees were in the field of urban and rural planning. Growing up in a
developing country, I witnessed planning and policy as a top-down approach. I also observed how
urbanization was altering the lifestyle of urban dwellers. After completing my undergraduate studies, 1
began working with a non-profit organization utilizing Geographic Information Systems (GIS) to monitor
food insecurity resulting from urbanization. While pursuing my master's in urban and regional planning, |
focused on environmental planning to enhance the living environment for urban dwellers. Upon
completing my master's degree, I had an opportunity to work on a project exploring the link between
urbanization and disease. This project inspired me to pursue my PhD in Public Health to enhance further
my capacity to improve urban dwellers' health using urban design. In my dissertation, I intend to
combine my professional and academic skill set to contribute to changes that would positively
impact the health and well-being of urban populations like older adults.

There is no neutrality while engaging with a community; there is only awareness of one's
biases.?>3¢ This self-awareness enables researchers to navigate complex social dynamics, build trust with
community members, and ensure that findings are credible, equitable, and meaningful. As a researcher, |

am learning and engaging in action research challenges, I needed to understand my position in
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approaching the research to engage with my research community, older adults in Honolulu. Since [ am
not from Hawai'i, as an outsider, I recognized the value of understanding the older adult community
before engaging in research activities. Awareness of one's insider and outsider positionality helps the
researcher understand where the biases might hinder the research validity, processes, and outcomes.’” To
understand the older adult community well, I started working as a graduate assistant (GA) at the
Center on Aging (COA) at the University of Hawai'i at Manoa (UHM). For my GA work, I have
contributed to various projects that allowed me to interact with older adult participants and
organizations dedicated to improving the health and well-being of older adults in Honolulu and
across the state of Hawai‘i. I have worked on a project evaluating an innovative and
comprehensive congregate meal program that includes home-delivered meals and volunteer
grocery delivery services, with authorized access to Supplemental Nutrition Assistance Program
(SNAP) benefits. I was also involved with the Age-friendly Honolulu project and was able to
leverage my GIS skills to develop a web-based map interface that displays organizations
providing support to senior citizens. I was also involved in a project that involved data analysis
and map visualization to evaluate the services and support provided by Adult Protective
Services. These work experience provided an opportunity to interact with and understand the older adult
community here in Honolulu. This reciprocal relationship has not only allowed me to learn about the
older adult community but has also led to a better understanding of my research and the three studies |
conducted for my dissertation.
Community Partners

I worked with several community partners while conducting this dissertation. Center on Aging
was my anchor as the interim director of COA introduced me to the City and County of Honolulu's DPR,
which oversees all the parks across the O‘ahu Island and manages 32 Senior Clubs, serving approximately
3,500 senior citizen members under the Senior Citizen Program. For study 2, I recruited my participants
from among McCully Senior Club members. Their participation provided firsthand insights regarding
their preferences for park quality that enhances their PA. For Study 3, I obtained information from the
City and County’s official websites.



Chapter 2 Quality of Urban Green Spaces and Older Adults Physical Activity: A Systematic
Review
Introduction

Regular physical activity (PA) can prevent or delay many health problems that can become
increasingly common with aging, including heart disease, cancer, hypertension, diabetes, arthritis, and
dementia.*® For older adults, PA improves strength and flexibility, strengthens motor skills, and reduces the
risk of falling and fracturing bones, all of which help maintain the ability to live independently.** Regular
PA also improves cognitive function and lowers the risk of vascular dementia in older adults.*’ Adults over
65 are advised to engage in 150 minutes of moderate-intensity activity weekly.*® Unfortunately, research
has established that people become less active and prone to sedentary behavior as they age.*” Globally,
27.5% of adults did not meet PA recommendations in 2022, posing a significant mortality risk.*

Around the world, the number of adults aged 65+ living in urban settings increased from 160
million to 355 million between 1990 and 2015, and the number will rise to 1.5 billion in 2050.8 The built
environment around older people significantly impacts their levels of PA activity and sedentary
behavior.*'*? Improving access to a built environment that can promote an active lifestyle can enhance the
overall well-being of the aging population. World Health Organization (WHO) recommended using urban
green spaces (UGS) as an intervention to enhance urban dwellers' health and well-being.'> Numerous
studies have found that UGS can improve health and well-being by providing a setting to promote PA,
mental and psychological relaxation, and social connections, as well as being a source of oxygen for
breathing and purifying air pollutants.'>!4'® A US-based study also found that the presence of
neighborhood green space lowers healthcare costs.!”

While UGS can be used to create an inclusive environment for all ages to be physically active,
research findings have also pinpointed disparities in UGS accessibility and emphasized the need to assess
the quality aspects of UGS for health, specifically for vulnerable groups like older adults.!”?° The quality
of UGS refers to the attributes of UGS that impact the pattern of use and interaction with UGS, including
characteristics (e.g., size or proximity), features (e.g., facilities or amenities), and fitness of purpose (e.g.,
maintenance or condition).*

Three published reviews**** have explored the relationship between older adults’ health and
UGS,* open space and park,?® and physical environment.* The review by Xu et al.*! explored UGS
characteristics or qualities and subjective well-being of older adults. Review findings suggested that key
features of UGS that significantly enhance the well-being of older adults include accessibility, the type
and size of parks, and biodiversity, which promote PA and social interactions. Additionally, the quality,
safety, and environmental factors of these spaces, such as shade and pleasant microclimates, further

encourage usage and positively influence mental health outcomes.
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reviewed articles on the overall physical environment and concluded that
knowledge about the relationship between the physical environment and PA in older adults was limited.
Few studies have reported significant relationships, which could have been due to methodological issues.
They recommended that future research use standardized, reliable, and validated measures for the
physical environment and PA.

Levy-Storms et al.? reviewed articles on the impact of open space and parks on PA. They
concluded that parks with walkable paths, shaded areas, seating, restrooms, and proper lighting are
attractive to older adults and promote PA. However, key barriers to park use included safety concerns,
accessibility issues, and a lack of age-friendly park designs. The review pointed out the limitations of the
included studies, including reliance on correlational study designs, inconsistent measures of PA, and a
lack of research on diverse populations and longitudinal impacts. They also found that some cities (e.g.,
Shanghai, Taipei, and London) are redesigning parks to include age-friendly exercise equipment and
dedicated senior areas. In contrast, U.S. cities have fewer recreational spaces designed specifically for
older adults.

The three reviews share similar limitations, including a reliance on quantitative research methods,
which may not capture personal experiences and perceptions of UGS or the physical environment. The
included studies relied on surveys and employed correlational analyses, which limited the depth of data
and understanding of the complex interactions affecting the health and well-being of older adults.
Furthermore, the studies included in these reviews relied on self-reported data for health outcomes and
lacked longitudinal data collection, reducing the generalizability of the findings. Among the three
reviews, only Levy-Storms et al.?° reviewed the quality/characteristics of parks and open spaces that
influenced PA among older adults.

Thus, this review aimed to examine the published literature using the accessibility lens. The
research question was: What qualities of UGS enhance accessibility and promote PA among older adults?
Materials and Methods
Conceptual Framework

Authors who have explored the causal relationship between UGS and various health-related
outcomes have considered UGS's three main qualities or characteristics—availability, accessibility, and
attractiveness.”’*%* These three aspects of UGS were adopted from a causal model of the impacts of UGS
on health and well-being presented by WHO in 2017.%!

Biernacka and Kronenberg**+

organized these three aspects hierarchically, as shown in Figure
2.1, to evaluate the UGS accessibility. The author argues that availability is a prerequisite of accessibility,
so it is related to the existence of UGS. In this framework, availability refers to the presence of green

spaces in an area, the distribution of parks, and proximity to green spaces within walking or driving
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distance. Accessibility refers to both physical and psychological aspects of accessibility. Physical
accessibility relates to the ease of entry, and psychological accessibility relates to the psychological
barriers, such as feeling unsafe or unwelcome, that may discourage use of UGS. Thus, a UGS is
considered accessible if a person can reach and enter freely without any restrictions and if it has the
necessary infrastructure, such as barrier-free space entries, walking paths, bike lanes, car parking spaces,
guiding signage, handicapped adaptations, public transport connections, and road safety. Attractiveness is
the third quality. Attractiveness is related to the preferences and expectations of the UGS users. A UGS is
considered attractive when people want to use it and spend time there, particularly when the environment
aligns with their personal requirements, expectations, and preferences. This includes features related to
the general maintenance and cleanliness of the area, the presence of amenities (e.g., benches,
playgrounds, restrooms), water fountains, seating and benches, and public toilets, as well as the primary

surface materials (e.g., pavement vs. ground or grass).

Availability
Does a greenspace exist?

Accessibility
Can I freely enter this greenspace?
Am I welcome there?

Attractiveness
Does this greenspace correspond with my
needs, expectations, and preferences?
Do I want to spend time here?

Figure 2.1. Three dimensions of UGS provision for Barrier Free Access

Biernacka and Kronenberg?® argued that for UGS to be effectively utilized by the target
population, it must first be available for use, then accessible, and finally, it needs to attract the targeted
population. Furthermore, accessibility encompasses physical and psychological characteristics, meaning
that UGS should not only have physical characteristics that are accessible but also provide an inviting and
comfortable environment for the individual to use UGS. Therefore, the assessment of UGS quality that
enhances accessibility should encompass not only physical or spatial attributes but also consider and
reflect the perceived characteristics of the population. This framework also aligns with the WHO's
recommended good practice component of accessibility for UGS.!? This review used this conceptual

model to explore how UGS qualities support PA among urban older adults.
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Search Strategy and Search Terms
A systematic search was performed in three electronic databases, PubMed, CINAHL, and Web of
Science, to gather evidence of effectiveness from the latest studies. The search terms were constructed using

the PICOS (participants, interventions, comparisons, outcomes, and studies) framework (Table 2.1).

Table 2.1. Search terms used to search the databases

Domains Search Terms

Population Aged, elderly, older adults, and senior/s

Intervention | Park, playground, green space, sport field, recreation area, public ground, public park,
outdoor, greenway, green infrastructure
Comparison | Any

Qutcomes Exercise, physical activity, physical health, walking, moderate-to-vigorous exercise,
cycling, biking, bicycling, active play, leisure, sports
Study design | Quantitative studies only

For the population, keywords such as aged, older adults, elderly, and seniors were used. Although
older adults are frequently defined by age 60 and older or 65 and older,*® in this review, the definition of
older adults was accepted as defined by the studies. For "intervention," the databases were searched using
the following terms: UGS, parks, playground, green space, greenway, sports field, recreation area, public
ground, public parks, and outdoor. This review included studies that considered any quality or
characteristic of UGS, for example, proximity, density, size, pattern, features (facilities, amenities),
conditions (safety, maintenance), or design improvement.

For “outcomes,” the following keywords were used: exercise, PA, physical health, walking,
cycling, biking, bicycling, active play, leisure, recreating, and sports. To be included in the review, the
studies must have included measures of PA, including subjective and objective measures of overall PA,
walking and cycling-specific measures, or recreation measures in older adults. The "study design" was
limited to the quantitative studies to compare the statistical direction of the relationships between quality
elements of UGS and older adults' PA. Articles were only included if published in English, peer-reviewed,
and available in full-text. Additionally, since the Levy-Storms et al.?® review included articles published
through 2015, this review was limited to the articles published from 2015 through 2024.

Exclusion Criteria

Studies that did not examine any quality of UGS in the analysis were excluded. Studies that
evaluated activities in national parks were excluded because national parks are usually in regional settings
and often have an entry fee, whereas the goal of this review was to evaluate the impact of no-cost UGS at

a local level. Other excluded articles were systematic reviews, literature reviews, scoping reviews, study
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protocols, and conference abstracts. Also excluded were articles not published in English and were not
published between 2015 and 2024. Studies that used qualitative study design were also excluded to allow
a comparison of the strength of the outcome among the selected studies.
Study Screening and Selection

The keywords were used to identify articles. The retrieved articles were then exported to Zotero, a
reference manager software, and the duplicated articles were removed. The titles and abstracts of the
remaining articles were screened in Rayyan, a Systematic Review Screening Software. Those that did not
fulfill the eligibility criteria were removed through title and abstract screening. Articles that met the
eligibility criteria were further assessed by reading the full text, and the inclusion and exclusion criteria
were again applied.
Data Extraction

MS Excel was used to organize the extracted relevant information for evidence. The information
extracted from the articles included the place/country where the study was conducted, study population
age group and sex distribution, study design, sample size, outcome measured, UGS type, UGS quality,
tools used to measure UGS quality, PA outcome measure, and tools used to measure PA outcomes.
Data Analysis

Information from retrieved articles was organized and analyzed based on the hierarchy dimension
framework recommended by Biernacka and Kronenberg?® (Figure 2.1).
Study Quality Assessment Tool

To evaluate the quality of each study, an appraisal checklist by the Joanna Briggs Institute (JBI)*
was used. JBI offers specific checklists to address the quality of various study designs. In this systematic
review, the appropriate JBI checklist was used, and each item from the JBI checklist was classified as
met, not met, and not clear. The percentage of total items met was calculated to compare the studies that
used different study designs. Reporting of methods and findings followed the guidelines outlined in the
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement.*’
Results

The initial search yielded 2,343 articles. After removing duplicates, 1,567 unique articles were
included for the title and abstract review, from which 32 articles were identified for further screening.
After screening the full text, another 21 articles were excluded for not meeting the eligibility criteria. Nine

articles were included in this systematic review**>¢ (Figure 2.2).
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Figure 2.2. PRISMA flow diagram of selection of studies for review

General Description of Studies

Six of the nine articles were published in environment and health-related journals (e.g.,
International Journal of Environmental Research and Public Health). The remaining three articles were
retrieved from journals dealing with the urban green environment (e.g., Urban Forestry & Urban
Greening, International Journal of Urban Policy and Planning). The nine articles were published
between 2018 and 2022.

Table 2.2 details the characteristics of each study. The studies in the selected nine articles were
conducted in five different countries. One study was conducted in cities in Australia®®; four studies were

conducted in China,**31535¢ three were conducted in cities in the European region—one in Belgium*’, one
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Table 2.2. Characteristics of the studies included in the review

Age range;

Study Location Szlslld}l’l Population SaSIiI;[;le Means age; Soc10eC(;l§(]);;1;c Status Gr(?;,nszace
g % of Female yp
Level of education
[literate 28%
Cross- Older adults >65y; Literate17% Parks and ercen
Huang et al.>® (2018) Taiwan, China sectional living in urban 2,214 T4y; <6 years of education s acesg
areas 54.7% 30.4% P
>7 years of education
24.5%
Cross- . .
. . >45y; Majority non speaking
Chong et al *# (2019) New South Wales, sectlonql, Re.51der.1ts of the 18,094 59.5y: English, 1/4 did not Parks and green
Australia Prospective | city with T2D o . spaces
52% complete high school
cohort
-UGS within the
Miralles-Guasch et al.* . Cross- Residents of the lzge undefined; High and low-income city’s urban
Barcelona, Spain . ) 122 | 54% aged 65- 75y; . continuum
(2019) sectional senior centers o neighborhood .
44% - Size between
0.5 and 2 ha
.. From Social >65; . . .
Zandieh et al.5* (2019) Bn‘mmgham Crgss- centers and eight 173 74.2y: High and Low deprivation | Neighborhood
United Kingdom sectional areas greenspaces
selected wards 57%
Hong Kong, China 317 | >60y; 69.96y; 42% Six randomly
Zhang et al.>* (2019) erss- Park users not mentioned selectgd urban
o sectional 311 >60y; 72y; 47.2% parks in each
Leipzig, Germany - T city
Cross- 60y; neighblcfrhood
Zhai et al.>° (2020) Shanghai, China . Park users 234 60y; not mentioned s
sectional 43 7% parks size 3-10

ha




Age range;

. Study . Sample . Socioeconomic Status Greenspace
Study Location Design Population Size 0Means age; (SES) Type
% of Female
From inner city,
the fringe of the >60y .
Liu et al.’! (2020) Dalian, China seccrt(i)s;;il city and the area | 336 | Equally distributed not mentioned Nerlegglriorahccz:(;d
between the inner 49.7% & P
city and the fringe
Cross- Residents, more >60y Neighborhood
Zhang et al.>* (2021) Guangzhou, China sectional than 6 m’on ths 882 79% aged 60- 75y not mentioned Parks and
56.3% squares
. Baseline .
o 431 community- >65y Occupational level before .
Poppe et al.* (2022) Bci?eirllltr,n Lorll)gel ;lildrllnal dwelling older F3131(1)w 72-74y retirement, educational Urbazrilslbhc
& & adults up 147 52-54% level, p
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in the United Kingdom® and one in Spain®>—and one was a comparison study between Hong Kong
and Leipzig, Germany.>*

Studies differed in their inclusion criteria regarding participants’ ages. Four studies included
participants aged 60 years and older,**!*** three studies limited participation to those 65 years and
older ¥3336; one considered 45 and above as older adults*®, and one did not mention any age group but
just used the term "elderly" to describe its participants from senior centers.’? Eight of the nine studies
used a cross-sectional study design to examine the relationship between UGS quality and PA
outcome, and one used a longitudinal research design.*’ Study sample sizes varied from 122 to
18,094. The percentage of female participants was between 42 and 57 percent.

The participants of the studies were selected from various places within urban areas. Park users
were considered participants in three studies.’***¢ One study included older adults with Type2
diabetes in a specific neighborhood.*® Residents of the senior centers® and visitors of the
social/community center™ were the study participants in two studies. The other three studies selected
participants from various neighborhoods of a city. "33

Participants in one of the two UK-based studies, Poppe et al., were required to speak Dutch to
meet eligibility criteria,* whereas Zandieh et al. included only English-speaking participants.*> Zhang
et al. conducted the study in the UK and China; the participants spoke English and Chinese."’
Although the study conducted by Chong et al.,* was based in New South Wales, Australia, it included
participants born in English-speaking countries and from Middle Eastern, Asian, and other language-

50,51,53,56

speaking countries. The four studies based in China and one study conducted in Spain * did

not explicitly mention the participants' language.

Description of UGS Studied

Table 2.2 describes the type of UGS studied to measure PA. Parks and greenspaces were
evaluated in three studies.*®*2¢ Neighborhood greenspaces, defined as open, undeveloped land with
natural vegetation within neighborhoods, were evaluated in four studies.’*3"333 Urban public parks
were included in two studies.*** Neighborhood or urban parks are publicly owned land in the
neighborhood to serve the recreational needs of "people living or working within one-half mile radius
of the park."*” Miralles-Guasch et al.* studied parks in the city area that are larger than 1 hectare.

Zhai et al.*° selected parks between 3 and 10 hectares.

Measures Used in the Studies

PA measures. Tables 2.3 and 2.4 summarize the association between specific UGS qualities
included in the study and the type of PA measured, along with the tools and methods used to collect
UGS as well as PA data. These were categorized into one of the three dimensions of the broader
quality domain—availability, accessibility, and attractiveness (Figure 2.1)—based on the definitions
by Biernacka and Kronenberg.*** The nine selected studies measured four types of PA outcomes--

walking, active time in the UGS/park, energy expenditure through PA, and general PA or exercise.
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Table 2.3. Accessibility domains and PA measures

Study UGS PA
S - . . . o Energy
Availability Accessibility | Attractiveness | PA or Exercise | Walking Active time .
expenditure
GIS (Buffer
56
Huang et al.™ (2018) distance) Self-reported
GIS (Network Self-
48
Chong et al. = (2019) analysis) reported
GPS device,
Miralles-Guasch et al.> |GIS (Generate UGS GIS (Generate accelerometers,
(2019) location) UGS location) and PALMS
software
Zandieh et al.s 2019) |91 (Network GIS (Network GIS
analysis) analysis)
System for
Observation
Play and
19 -
Zhang et al.”” (2019) Self-reported Recreation in
Communities
(SOPARC)
Pedometer;
Zhai et al.>* (2020) Self-reported Self-
reported
Liu et al.>! (2021) GIS (Network Self-reported
analysis)
GIS (Buffer
53
Zhang etal.™ (2021) distance) Self-reported
GIS (Buffer
49
Poppe et al.*” (2022) distance) Accelerometer
Total 9 2 4 3 2 3 1
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Table 2.4. UGS characteristics and PA measures studied

Quality dimension

Study General | 100l usedtol g ;tical Factors adjusted Type of PA measure UGS quality | Direction of .
catesories identify or analvsis in and tools used measured effects® UGS details
& assess UGS y statistical analysis to measure
Availability
GIS analysis Walking; "pedestrian route
Zandieh et  |[Number of (prox1m1ty, Hierarchical network™ which is the length Number of Neighborhood
al.’* (2019) |parks attractiveness, |;. car regression SES of all map-made roads and parks ©) greenspaces
' size, and paths, using GIS
number) GPS devices
Huang et Presence of GIS (Buffer Multl-leyel Median income of the |Exercise, Presence of Parks and
al.>® (2018) parks and distance) hierarchical | township Self-reported parks and ) greenspaces
’ greenspaces linear modelings greenspaces
: : o o
St e ving
Chong et Proportion of |GIS (Network Multiple ender. country of ‘E)ir h) moderate to vigorous PA olygon-based |(0) Parks and
al.*® (2019) |UGS analysis) P g ’ Y (MVPA); POYE greenspaces
regression and area-level road network
- Self-reported
deprivation score buffers
Parks and
gardens
Miralles- Proortion of Mixed-effects Active time; Proportion of within the city’s
Guasch et U Gg GIS multilevel Not clear GPS devices, accelerometers, U Gg ) urban
al.’2 (2019) regression and PALMS software continuum
- size <1 ha
Generalized MVPA:
Linear Mixed Ae. Occupational Moderate-to-vigorous physical Number of (+) <75 yrs
Poppe et al.* Proximit GIS (Buffer |Models Cl%i s,s Ph Eical Activity (MVPA), Light parks within  |(younger Urban public
(2022) Y distance) (GLMMs) Func t’ioni}lll Intensity Physical Activity 500 m, 1000 |older adults), [parks
Longitudinal & (LPA) m, and 2000 m |(-) for >75
Analysis yIs
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Quality dimension

Study General T.O ols l.lsed to Statistical Factors'adj usted Type of PA measure UGS quality | Direction of .
. identify or . in and tools used a UGS details
categories analysis . . . measured effects
assess UGS statistical analysis to measure
Logistic LPA:
Regression 0)
Liu et al.”! Proximit GIS (Network |Mixed Not clearlv mentioned Walking and Proximity (0- ) -Neighborhood
(2021) Y analysis) multinomial logit y Self-reported active time 800) m greenspaces
model
-Parks and
Miralles- Mixed-effects Active time; ‘f";i?}fﬁls the
Guasch et  |Proximity |GIS multilevel Not clear GPS devices, accelerometers, |Distance (-) citv’s urban
al.>> (2019) regression and PALMS software v
continuum
- size <1 ha
CIS st aling T ke
Zandieh et . Proximity, (also known as £ o Neighborhood
5 Proximity |attractiveness, . . SES of all man-made roads and Proximity 0)
al.> (2019) . multilevel) linear . greenspaces
size, and regression paths, using GIS
number) & GPS devices
Zhang et al."” - Self-reported |Hierarchical Hong Kong: Age, Active time; . Hong Kong:
(2019) Proximity uestionnaire |regression gender SOPARC Proximity (0
d & Leipzig: Marital status Leipzig: (+)
Age, gender, marital
status, education level, |Self-reported PA; Neiehborhood
Zhang et al.>? Proximit GIS (Buffer Linear reeression income, lifestyle, and  |MOS 36-Item Short-Form Distance ) Parl%s and
(2021) y distance) & individual preferences, |Health Survey squares
including travel model, |(SF-36) d
smoking, and drinking
Zandieh et Size GIS analysis  |Hierarchical SES Walking; "pedestrian route Size ) Neighborhood
al.>®> (2019) (proximity, linear regression network" which is the length greenspaces
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Quality dimension
Study General T.O ols l.lsed to Statistical Factors'adj usted Type of PA measure UGS quality | Direction of .
. identify or . in and tools used a UGS details
categories analysis . . . measured effects
assess UGS statistical analysis to measure
Attractiveness, of all man-made roads and
size, and paths, using GIS
number) GPS devices
. -15
Zhai et al.> 1s\g: 1&?:: Pedometer; Self-reported neighborhood
© |Size Self-reported pWIS Demographic attributes » ETED Park area () parks
(2020) regression energy expenditure " size between 3
analyses and 10 ha
Accessibility
. -15
Zhai et al.>° 1s\:[eu lgllij;z Pedometer; Self-reported neighborhood
" |Infrastructure|Self-reported pwis Demographic attributes » SCTCP Trail length (+) parks
(2020) regression energy expenditure " size between 3
analyses and 10 ha
Zhang et al."’ Self-reported |Hierarchical Hong Kong: Age, Active time; Hong Kong:
(2019) Infrastructure questionnaire |regression ger.lde.r . SOPARC Park features (O). .
Leipzig: Marital status Leipzig: (+)
i . |Six randomly
Zhang et al."’ Self-reported |Hierarchical Hong Kong: Age, Active time; Hong Kong: selected urban
Safety . . . gender Park safety 0) .
(2019) questionnaire |regression . . SOPARC L parks in each
Leipzig: Marital status Leipzig: (+) city
Attractiveness
Hong Kong: Age Hong Kong: Six randomly
Zhang et al."’ . Self-reported |Hierarchical g & A8 Active time; Types of & & |selected urban
(2019) Amenities questionnaire |regression gender SOPARC activity area ) parks in each
Leipzig: Marital status Leipzig: (+) city
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Quality dimension

Study General T.O ols l.lsed to Statistical Factors'adj usted Type of PA measure UGS quality | Direction of .
. identify or . in and tools used a UGS details
categories analysis . . . measured effects
assess UGS statistical analysis to measure
-Parks and
Miralles- Land cover Mixed-effects Active time; Forest, _g\j,i?;?ls the
Guasch et tvpe GIS multilevel Not clear GPS devices, accelerometers, |[Shrubland, 0) citv’s urban
al.52(2019) |VP regression and PALMS software Grassland, Y !
continuum
- size <1 ha
Multiple ;1163? hborhood
Zhai et al.*® |Land cover stepwise . . Pedometer; Self-reported Total paved &
Self-reported . Demographic attributes . . 0) parks
(2020) type regression energy expenditure activity zone e b
analyses - size between 3
and 10 ha
. -15
Multiple i
. . Presence of neighborhood
50 . -
Zhai et al. Amenities  [Self-reported stepwise Demographic attributes Pedometer; Sel.f reported outdoor fitness |(+) parks
(2020) regression energy expenditure . .
analyses equipment - size between 3
and 10 ha
Multiple hlefghborhood
: 50 : . -
Zhai et al. Amenities  [Self-reported stepwise Demographic attributes Pedometer; Sel.f reported Presence of 0) parks
(2020) regression energy expenditure court .
analyses - saz&l:(l):)itween 3
an a
GIS analysis Walking; "pedestrian route
Zandieh et  |Attractivenes (p roximity, Hierarchical network™ which is the length . Neighborhood
55 attractiveness, |;. . SES of all man-made roads and Attractiveness |(0)
al.> (2019) |s . linear regression . greenspaces
size, and paths, using GIS
number) GPS devices
19 . . . Hong Kong: Age, o . Hong Kong: |.
Zhang et al."” |Attractivenes |Self-reported |Hierarchical ender Active time; Attractiveness 0) Six randomly
(2019) s questionnaire |regression & SOPARC (visual appeal selected urban

Leipzig: Marital status

Leipzig: (+)
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Quality dimension

Study General T.O ols l.lsed to Statistical Factors'adj usted Type of PA measure UGS quality | Direction of .
. identify or . in and tools used a UGS details
categories analysis . . . measured effects
assess UGS statistical analysis to measure
and overall parks in each
pleasantness) city
. -15
Multiple .
Zhai et al.>° . stepwise . . Pedometer; Self-reported Presence of neighborhood
Amenities  |Self-reported . Demographic attributes . water 0) parks
(2020) regression energy expenditure .
analyses body/feature - size between 3
and 10 ha
-Parks and
Miralles- Land cover Mixed-effects Active time; _gva:/rif[i;irrllsthe
Guasch et e GIS multilevel Not clear GPS device, accelerometers, |Pavement ) citv’s urban
al.>> (2019) yp regression and PALMS software v
continuum
- size <1 ha
-Parks and
Miralles- Land cover Mixed-effects Active time; {g;rl?}fﬂls the
Guasch et e GIS multilevel Not clear GPS device, accelerometers, |Gravel ) citv’s urban
a2 (2019) P regression and PALMS software Y
continuum
- size <1 ha
. -15
Multiple i
. 50 . ] neighborhood
. P . . ;
Zhai et al Land cover stepwise Pedometer; Self-reported Total natural
Self-reported : Demographic attributes . . +) parks
(2020) type regression energy expenditure area in the park .
analyses - size between 3
and 10 ha

*Direction of effect is presented as + (Positive association), - (Negative association), 0 (No association)
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For details about the type of PA measured, see Table 2.3. Chong et al.* measured both
walking and MVPA in the UGS. Poppe et al.,* measured both MVPA and LPA. Three other studies
measured only walking as the outcome.>*>!:35 Active time in the park was measured by two
studies.***® One study did not explicitly mention the measured PA.> Two studies reported metabolic
equivalent (MET) values to measure the impact of PA levels.’*>* One study examined the
recommended level of PA from self-reported national data.>

UGS measures. Secondary data sources from various periods were used to collate UGS data
for analysis (Table 2.4). These included data sources from local administrations (e.g., city and
council), satellite-based remote sensing images, and other open-source maps (e.g., Baidu map,
StreetPro). Geographic Information Systems (GIS) was used to extract proximity, size, shape, land
cover type, and other infrastructure information. Some other quality-related information, like
attractiveness and safety, was collected through self-report questionnaires.>%->!-33

Out of nine studies, only one used accelerometers to measure active time in combination with
a Geographic Positioning System (GPS) and GIS.>> GPS devices save time-stamped movement data
and location information as coordinates. This information can be downloaded and analyzed using GIS
software. GPS was also used in the study conducted by Zandieh et al.>® to measure the average
walking activity of the neighborhood participants. Only one study mentioned collecting informed
consent from the participants before handing over the GPS to wear on their wrists during their time in
the park.’> Pedometers were used in the study by Zhai et al.> to track steps taken by the participants.
One study used the System for Observation Play and Recreation in Communities (SOPARC) to
collect PA data in the park by trained observers.>* Three studies.*®>!3 collected self-reported PA

information.

Relationship between UGS Quality and PA

Regression analysis was used as a tool to evaluate the relationship between UGS quality and
PA activity in all the studies (Table 2.4). All the studies incorporated control variables into their
regression analysis to assess the relationship between UGS and PA outcomes and stated, except for

two studies.’'?

UGS Qualities Studied

Table 2.4 summarizes the domain of accessibility that the nine studies explored. The nine
studies considered 10 types of UGS qualities (Figure 2.3). These were categorized into one of the
three dimensions of the broader quality domain—availability, accessibility, and attractiveness—based
on definitions by Biernacka and Kronenberg.*® Three studies evaluated accessibility and
attractiveness.’*>** Two studies, Zhai et al.’® and Zhang et al.>* covered all three dimensions of
accessibility. Each study included various qualities or properties of UGS to examine which features

demonstrated a higher correlation with PA. Figure 2.3 summarizes the distribution of the UGS
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qualities studied by the nine studies across different accessibility dimensions. Each bar represents a

specific accessibility dimension explored in the studies.

Number of parks

Presence of parks and greenspaces
Proportion of UGS

Size

HH
51 IS

Proximity
Safety
Infrastructure
Attractiveness
Amenities

Land cover type

B Availability Accessibility Attractiveness

Figure 2.3. Summary of UGS qualities studied

Availability. Availability refers to the extent to which greenspaces exist in an area, e.g., the
presence and number of UGS in an area, the distribution of UGS, and the proportion and size of UGS
in an area. It also includes the distance from the residential area or proximity to the park. Among nine
studies, qualities that fall into availability were studied by all nine studies. In one study, Zandieh et
al. evaluated the number of parks within the neighborhood and found no significant relationship
between walking and the number of parks. The presence and size of UGS were found to be positively
related to PA by Huang et al., ¥ Zandieh et al.,’> and Zhai et al.’*® Two studies 3*3 examined the
impact of UGS size on the PA pattern of older adults, and both found a positive relationship.

Proximity was evaluated in six studies. **°'"3 The goal of using the proximity is to examine if
the distance to UGS from participants' residences influences the PA pattern among older adults. Three

studies *49-1

used preset distance buffers to examine the relationship between distance and PA levels
among older adults. Chong et al.*® used 500 m, 1 km, and 2 km buffers around participants'
residences. Liu et al.’! used 0 to 800 meters and more than 800 meters buffer to calculate the distance

to the nearest neighborhood park and green space. Poppe et al.*’

evaluated the number of parks within
500 m, 1000 m, and 2000 m. No preset distance was used in the other four studies 2. A mixed-
impact result was found in those six studies. Poppe et al.* found a positive relationship with PA
among younger older adults and a negative relationship among older adults more than 75 years old.
Additionally, no significant relationship was found between proximity and LPA among all

1. Zhang et al.>* found no correlation between distance to park and

participants studied in Poppe et a
PA in Hong Kong but a positive correlation between shorter distance to park and PA patterns in
Leipzig. Liu et al.’! and Miralles-Guasch et al.’*> found a negative correlation between distance to the

parks and walking or active time there. Zandieh et al.> did not find any significant relationship
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between proximity to neighborhood greenspace and walking. Self-reported PA and distance to the
neighborhood park revealed a positive relationship in the study by Zhang et al.>

Accessibility. Accessibility to UGS refers to the ease of accessing the UGS. It includes
physical barriers to the park, such as barrier-free entries, fences, walking paths, bike lanes, car parking
spaces, building signage, handicapped accessibility adaptations, and slopes. Three accessibility-
related qualities were discussed in two out of the nine studies (Table 2.3). Infrastructures, trail length,
and park features were evaluated in two studies.’®** Zhai et al.>® found a positive correlation between
trail length and walking patterns among older adults. Zhang et al.>* considered park features and the
presence of active areas. The study was conducted in two countries and found mixed results between
park features and active time in the park.>* However, the presence of an active area had a positive
relationship regardless of the country.

Attractiveness. For attractiveness, various land cover types were examined in three studies,
and a mixed relationship was found. Land cover could be natural (i.e., tree cover, bush cover, grass
cover) or man-made (i.e., gravel, dirt, paved, or similar). Zhai et al.>® measured the association of PA
in older adults with the number of natural areas in parks. They found that the amount of natural area
positively influences the PA pattern of older adult users. However, Miralles-Guasch et al.** found no
relationship. Man-made land cover, like paved surfaces, showed a positive relationship in Miralles-

1.2 but no relationship in Zhai et al.>® Gravel surface showed a negative relationship in

Guasch et a
Miralles-Guasch et al.>
Zandieh et al.>® defined attractiveness as the presence of specific features, such as a café, lake

or reservoir, toilet, wildlife, woodland, farm, or conservation area. Attractiveness in terms of visual

1‘55 1.54

appeal and overall pleasantness about a park was studied by Zandieh et al.>>, and Zhang et a
Zandieh et al.>® found no significant relation, while Zhang et al.* had conflicting results in Hong
Kong (no relationship) and in Leipzig (positive relationship).

Perception of park safety refers to how safe older adults feel in a park environment based on
factors such as crime risk, lighting, visibility, and other park users.’* Zhang et al.>* considered the

perception of park safety on older adults' PA patterns and found a positive relationship in Leipzig but

not in Hong Kong.

Study Quality Assessment
The study quality of the eight cross-sectional studies and one longitudinal study is shown in

Tables 2.5 and 2.6, respectively. Among the eight cross-sectional studies, two met all eight JBI

54,55 52,56

criteria,*>* one study met seven criteria,*® two met only six criteria,>>¢ and the remaining three
studies met five or fewer criteria.®"53 The longitudinal study met 10 out of 11 JBI criteria. All
studies clearly described the inclusion criteria of the sample population and the study's subjects,
settings, and specified the criteria for measuring exposure validity and reliability. Overall, three

studies met over 91% of the criteria, three met 70-88%, and three met 50-63%.
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Table 2.5. Study quality assessment for cross-sectional studies.

Were

Were the Wsifﬁithe Was the objective, s tr\z:rei:es (:?llfcrgntlhez Was
criteria for ey exposure standard Were & . o
. . subjects . .. .| todeal |measured |appropriate Total % of
inclusion in measured in| criteria used | confoundi . . X . o oo
Study and the . with in avalid | statistical criteria | criteria
the sample settin a valid and for the ng factors confoundi and analysis met met
clearly Ne reliable | measurement | identified? . y
described in ng factors | reliable used?
defined? 1o way? of the o 9
detail? condition? stated? way”
Huang et al.>® (2018) 1 1 0 1 1 1 0 1 6 75
Chong et al.*® (2019) 1 1 1 1 1 1 0 1 7 87.5
Miralles-Guasch et al.>? (2019) 1 1 1 1 0 0 1 1 6 75
Zandieh et al.>® (2019) 1 1 1 1 1 1 1 1 8 100
Zhang et al."” (2019) 1 1 1 1 1 1 1 1 8 100
Zhai et al.>* (2020) 1 1 1 1 1 1 0 - 5 62.5
Liu et al.>' (2021) 1 1 1 0 0 0 0 1 4 50
Zhang et al.>* (2021) 1 1 1 0 1 1 0 - 5 62.5
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Table 2.6. Study quality assessment for the longitudinal study.

X;éi:?:s Were the Was the fz))}]lis“gluep
Were the | measured | Was the Were gtriililpsgz:r Were the foli;:)lve-up complete, Were
two groups | similarly to | exposure strategies p outcomes and if not, . Was
similar and assign | measured Were to deal free of the measured reported were the strategics appropriate| Total | % of
. . . | confoundi . outcome at| . . and to address . o o
Study recruited | people to |in a valid with in a valid . reasons for |. statistical |criteria|criteria
from the both and ne faptors confoundi the start of and sufficient the loss to incomplete analysis | met | met
same exposed | reliable identified? ng factors the study reliable to be long follow-u follow-up used?
opulation? snd way? %tatedV (or at the way? enough for describeg utilized? '
pop i unexposed Y " |moment of Y outcomes and
? ?
aroups? exposure)? to occur? explored?
Poppe et al.” 1 1 1 1 1 1 1 1 0 1 1 10 | 99.9
(2022) '
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Discussion
This review aimed to explore how the quality of UGS influences the PA activity levels of

older adults. Nine articles published between 2015 and 2024 were included. Parks, neighborhood green
spaces, and urban public parks are the three categories of UGS that were examined in relation to PA,
with neighborhood green spaces and parks being the most commonly studied UGS. Data for UGS
analysis were sourced from local administrations, satellite images, and open-source maps, while
quality-related information was collected through self-report questionnaires. The availability
dimension was the most studied, including UGS presence, distribution, proportion, size, and proximity.
In most studies, UGS presence, distribution, proportion, and size were positively associated with PA,
though one study found no link between park numbers and walking. Proximity to UGS was included in
six studies, and conflicting relationships (positive, negative, and zero correlation) with PA were found.
Some studies found positive relationships between shorter distances to UGS and PA, while others
reported no significant effects or negative correlations.

Accessibility to UGS refers to the ease of reaching parks, considering factors such as barrier-
free entrances, walking paths, bike lanes, and ramps. Two out of nine studies examined accessibility-
related qualities. While two evaluated infrastructures, trail length, and park features. Zhai et al. found
a positive correlation between trail length and walking patterns in older adults, while Zhang et al.
reported mixed results on park features but found that the presence of active areas consistently
promoted active time in the park.

The Attractiveness dimension, including land cover type and park features, also demonstrated
mixed results with PA among older adults. Natural land cover positively impacted PA in one study,
while man-made surfaces, such as paved areas, showed varied effects across studies. The presence of
specific park features (e.g., cafés, lakes) had a significant relationship with PA and park features.
While studying park safety in two countries, the relationship was positive, and no significant
relationship with PA.

The size and presence of neighborhood parks and green spaces have been found to be

1.2 also found a

positively affect self-reported PA outcomes among older adults. Levy-Storms et a
similar association between the density of parks in a neighborhood and self-reported health status
among older adults. Proximity was found to be the most studied UGS quality in this review. Six
studies considered proximity to assess its impact on PA in older adults. Varied results were found in
the relationship between PA and distance to the park from the participant residents or proximity to the
park, contradicting the findings of Levy-Storms et al.?® and Kemperman et al.®* Older adults may
prefer more attractive green spaces rather than the closest ones. Even if a park is nearby, factors like

poor sidewalk conditions, traffic hazards, and crime concerns may hinder older adults from going to

the park to do PA.
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Amenities like outdoor fitness equipment positively related to the PA behavior of older
adults. This finding is consistent with Chow,®!, who found that low-impact fitness equipment
encourages older adults to engage in PA. The paved pathway and walkable surface positively
impacted seniors' PA. The finding echoed Kemperman et al.,** who stated that paved trails encourage

PA among older adults. Lau et al.®

also reported that barrier-free access to the UGS encourages urban
older adults to engage in regular PA.

Aesthetics and attractions were found to have a conflicting relationship with older adults' PA.
One reason could be using objective and perceived measurements for attractiveness. Levy-Storms et
al.?® also found a conflicting relationship between UGS attractiveness and PA in older adult samples.
However, Barnett et al.®* found that “aesthetically pleasing scenery and walking-friendly
infrastructure" positively correlated with the outdoor PA pattern of older adults. One of the reasons
for these mixed results could be related to the locational settings of the park. Traditionally, lower SES
areas face lower quality public goods than higher SES areas. If more participants responded from
lower SES or depreciation areas, the result skewed towards the no relationship or negative
relationship between UGS and PA.

The influence of perceived safety was not inconsistent across the study area, which

contradicts the findings of Barnett et al.®* However, perceived safety might differ from person to

person depending on socioeconomic conditions, the location of the park, and culture.

Quality of Study Design/Limitations

None of the studies incorporated transportation-related accessibility like bike lanes, car
parking spaces, guiding signage, handicapped adaptations, public transport connections, and road
safety. Evaluating the above-mentioned factors is important to ensure physical accessibility for older
adults who walk and drive to the park.®*

Overall, the study design of the selected studies was not robust. Data used to measure UGS,
its quality, PA, and older adult demographics were collected from various sources and periods.
Secondary data sources were used to gather demographic data and measure some of UGS's quality
domains. Both subject and objective measures were used to gather PA data (for example, self-report
using a pedometer, accelerometer, or GPS). Some studies included the perceived measurement of
UGS quality.

Out of nine studies included in this review, eight were cross-sectional, and one used a
longitudinal study design to investigate the relationship between older individuals' PA and UGS
quality. Previous systematic reviews that examined the association between older adults' PA or health
and well-being and UGS or quality of UGS also presented similar results.?64463%5 Although cross-
sectional studies can be susceptible to selection, measurement, and confounding bias, they help to
examine the association between two variables. Perceptions of the quality aspects of UGS may

depend on older adults' culture, location of residence, and socioeconomic status. To better understand
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which UGS qualities influence the PA pattern of older individuals, involving participants' opinions in
the analysis will be very insightful. Thus, a mixed-method (combining both quantitative and
qualitative) study design could provide a more effective indication of which quality aspects should be

considered when designing UGS to influence PA patterns among older adults.

Strengths and Limitations

The strength of this review is its focus on the quality aspects of UGS, which is not a common
focus of studies regarding older adults' PA activity patterns in UGS or parks. However, the current
review has several limitations. First, the literature search was limited to only articles published in
English. Articles published in other languages on older adults' health and UGS could not be included
in this study. Given the limited number of research articles on the quality of UGS and older adults'
PA, adding studies published in other languages could enrich the findings. Second, no U.S.-based or
Hawai‘i-based studies were retrieved. Third, the topic of UGS is multidisciplinary and complex,
including geography, social science, urban planning, and public health. Limiting the search to
PubMed, CINAHL, and Web of Science might leave out many other potentially relevant articles.
Fourth, compared to studies focusing on youth and adults, only a few articles considered older adults

while exploring quality aspects of UGS.

Conclusions

The review indicated that proximity and barrier-free paved pathways in UGS influence older
adults' PA patterns. Also, outdoor fitness equipment for older adults encourages them to engage in
PA. However, to identify which qualities of UGS encourage seniors to engage in more PA, it is also
crucial to understand the preferences of the specific community. While quantitative studies can
provide evidence of the strength of the relationship between UGS quality and PA pattern of urban
older adults, conducting an in-depth investigation using focus groups might help design UGS.
Involving the community in designing UGS would help precisely address the community's needs and
preferences.

Most of the qualities studied in UGS fall under the attractiveness domain. While the
accessibility domain enhances the functionality of UGS, incorporating additional features such as
sidewalks, intersections leading to the park, signage, and nearby bus stops could further improve
accessibility and promote PA among older adults. More scientific studies are needed to address the
unique needs of the aging population while ensuring inclusivity for all age groups. Creating
environments that cater to older adults' needs and preferences can enhance their PA and interaction
with UGS or parks.

The findings from this systematic review are valuable for urban planners, landscape
designers, and public health professionals in designing UGS with features that promote PA among
older adults. These findings also support WHO's Age-Friendly initiative by addressing the growing

needs of the aging population.
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Chapter 3 Older Adults’ Perception and Preference on Accessibility and Quality of Urban
Green Spaces for Physical Activity: A Photovoice Study.

Introduction
Importance of Physical Activity

Physical activity (PA) is one of the most recommended health promotion strategies for preventing
chronic diseases. Regular PA can prevent or delay many health problems that can become more common
with aging, including heart disease, cancer, hypertension, diabetes, arthritis, and dementia.®® Physical
inactivity, which has become a leading public health problem in the United States, is particularly
prevalent in older adults. About 30 percent of adults in the USA meet the PA guidelines set by the
Centers for Disease Control and Prevention (CDC), which recommends at least 150 minutes of moderate-
intensity activity per week. Compared to younger adults, PA levels are lower among individuals aged 65
and older, 23.1%,%” contributing to a higher incidence of chronic conditions such as cardiovascular
disease, diabetes, and obesity in the older age groups. PA rates in Hawai‘i are generally higher than the
national average due to the state’s favorable climate, outdoor culture, and abundant natural spaces. Data
from the Behavioral Risk Factor Surveillance System (BRFSS)% indicates that the percentage of physical
inactivity among older adults 65 and over is lower in the state of Hawai‘i compared to the national level
(Figure 3.1). Although older adults tend to be more physically active than the national average, disparities

in the physical environment still affect their levels of PA.
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Figure 3.1. Physical inactivity percentage among adults aged 65 and above
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UGS and PA

Urban green spaces (UGS), an essential component of urban structures, have been recognized by
WHO as one of the nature-based interventions to promote the health and well-being of urban dwellers.'?
UGS such as parks, gardens, and walking trails, play a vital role in promoting physical and mental well-
being, particularly for older adults. These spaces provide opportunities for PA, social engagement, and
exposure to nature, all of which impact improved health outcomes and enhanced quality of life."”
Research investigating the relationship between UGS and human health emphasized the importance of
evaluating the accessibility and quality aspects of UGS for health, specifically for older adults.'”-2°

The quality of UGS refers to the attributes of UGS that impact the pattern of use and interaction
with UGS, including physical characteristics (e.g., size or proximity), features (e.g., facilities or
amenities), and functional aspects (e.g., maintenance or condition).?! In the literature, the term
accessibility is also included as the quality of UGS and notes that people with better access to green
spaces tend to engage in more PA.?>?* Studies that tried to find the influence of UGS use on older adults'
health and well-being have found that UGS not only improves physical health but also provides an

opportunity for social interaction and community engagement.?*2°

Three systematic reviews?64!144

examined the relationship between UGS and the health of older
adults, focusing on UGS characteristics and well-being, the impact of the physical environment on PA,
and the role of parks in promoting PA. To improve the well-being of older adults, Xu et al. (2020)*!
emphasized accessibility, park size, biodiversity, and environmental elements. Cauwenberg et al. (2018)*
highlighted the need for standardized assessments and noted that little is known about the relationship
between the physical environment and PA. Levy-Storms et al. (2018),%¢ found that walkable paths,
seating, and shade encourage PA, while accessibility and safety concerns hinder use. A common
limitation across these reviews was their reliance on quantitative methods, which may overlook the
personal experiences and complex interactions that shape older adults' engagement with UGS.
Furthermore, none of the included studies considered ranking UGS quality based on older adults'
preferences, which could have provided insights into which qualities were most valued by older adults.
Obtaining an overall ranking from older adults would be vital in determining which qualities require more
attention than others to encourage older adults to use parks more often for PA or other recreational
purposes.

An observational study® conducted on Asia Pacific Communities in six urban parks in Honolulu
found that approximately 60% of park users were sedentary, 26% were engaged in moderate activities,
and 14% performed vigorous activities. The study did not disaggregate the age range but highlighted the
need for further research to identify barriers and facilitators to park use, particularly among

underrepresented populations.
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Qualitative studies are employed to explore and understand complex phenomena, gaining insights
into aspects of human behavior, experiences, and social contexts that cannot be easily quantified. A
qualitative study is recommended by Creswell and Cresswell’°®2°® when limited literature is available, and
participants' perspectives can offer valuable insights about the issue.

For example, a qualitative research study conducted on international students in Berlin during the
first COVID-19 lockdown revealed unique insights about the subjective perceptions and influence of UGS
on mental health, stress alleviation, and general well-being.”" Another qualitative study conducted in
Sheffield, UK, examined park users' motivations for visiting parks and the effects derived from their
interactions with parks and UGS.” Findings from both studies shed light on the importance of using
qualitative study to capture the nuanced perspectives and experiences and provide a deeper understanding
of the importance of UGS as a valuable public health resource.

Photovoice Approach

Photovoice has been used across many disciplines to collect information from underserved
populations.** 37 The wide range implementation of the Photovoice method across various departments
with diverse participants makes the Photovoice highly flexible and provides the opportunity to tailor the
method to meet specific community goals and address their health and well-being issues.”® Photovoice
can be effective, as this method aims to include the voice of vulnerable community members in the
decision-making process. For older adults, this might involve identifying and addressing barriers to their
well-being, promoting age-friendly environments, or advocating for policies that enhance their quality of
life.

Using pictures to gather information for research is an opportunity to give voice to different
perspectives, experiences, and meanings be heard.” Taking photos and inputting their thoughts on
accessibility, safety, and overall well-being in their environments, particularly in spaces like parks, makes
them active research project participants and can increase feelings of empowerment. Thus, Photovoice
can act as a powerful instrument to elevate the voice of older adults so that they can talk about their
unique needs and preferences. Research studies that included older adults as participants gathering
information using the Photovoice method have documented the impact of neighborhood physical and
social environments on older adults' PA and social participation.”®’” These studies highlighted the
importance of local environmental factors like safe, accessible physical environmental features as
facilitators of PA and social interactions, emphasizing the significance of neighborhood environments in
promoting active lifestyles in older members of society. Those studies also documented that the
Photovoice method increased the awareness among the older participants regarding the neighborhood's

built environment for walking or PA.
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While previous studies have demonstrated that Photovoice is a useful method for gathering
information about the needs and perceptions of older adults, there is a lack of in-depth exploration into
how Photovoice can be utilized to identify and address specific barriers that older adults face when
accessing parks or UGS for their PA. In Hawai‘i, two Photovoice studies examined dietary behaviors on
cardiovascular disease (CVD) and facilitators and barriers to being physically active. One by Jin et al.
(2028)"® explored the dietary habits among older Filipino adults diagnosed with CVD. The study
highlighted that dietary behaviors were influenced by household dynamics, the physical environment,
economic constraints, and cultural health beliefs. The study done by Hafoka and Carr (2018)" looked at
the facilitators and barriers to PA activity among Native Hawaiian and Pacific Islander (NHPI) adults in
rural communities. The study found that outdoor amenities and cultural activities, such as dances,
motivate the NHPI community to engage in PA. Safety concerns, limited availability of amenities,
cultural norms, and environmental factors emerged as barriers to PA. Both studies emphasized the
effectiveness of Photovoice in capturing community-specific insights. However, no one has conducted
any study using Photovoice to evaluate accessibility to the park for older adults.

Hawai‘i has the highest life expectancy in the USA (80.7 years), and one in three residents in the
state of Hawai‘i will be over 60 years old by 2035.%° Among the state’s four counties, Honolulu has the
highest percentage (66%) of older adults who are 60 years and over.?! In the state of Hawai‘i, only 25%
of older adults aged 65 and above were physically inactive in 2021, well below the national average
(31%).% Although the percentage of older adults with sedentary behaviors in the state of Hawai‘i was
lower than the national average, it is important to pay attention to the demographic growth of the aging
community and create an inclusive environment where we all can have a chance to be aged in place and
contribute to the society.

Community Partners

The City and County of Honolulu’s Department of Parks and Recreation (DPR) was my
community partner for the Photovoice study. My graduate assistantship with the Center on Aging has
allowed me to engage with DPR. DPR oversees all the parks across the O‘ahu island and also manages 32
Senior Clubs around the island, serving approximately 3,500 senior citizen members under the Senior
Citizen Program.

Purpose of the Study

Qualitative research provides a valuable approach to examining the relationship between UGS
accessibility and older adult PA in the UGS, offering insights into the lived experiences, challenges, and
preferences that shape their engagement with UGS (park). Factors such as proximity, safety, maintenance,
and available amenities can significantly influence their decision to use greenspaces for exercise. Previous

research on older adults emphasized the importance of considering specific needs and perceptions when
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evaluating the quality of UGS. Additionally, previous research does not reveal how older adults rank or
prioritize UGS qualities that enhance their accessibility to UGS and encourage PA in the park.
Understanding the overall ranking of UGS qualities from the perspective of older adults is crucial for
informing urban planning and policy decisions aimed at promoting active aging and designing age-
friendly communities. This insight can help identify which qualities require greater emphasis to enhance
accessibility and promote PA in UGS among older adults.

With the overarching goal of enhancing UGS accessibility for older adults in Honolulu, Hawai‘i,
this qualitative study engaged participants from DPR's Senior Club members using Photovoice. The
research question this study attempted to answer is: What are older adults' perceived needs and
preferences regarding UGS (park) qualities that would enhance accessibility to UGS and encourage them
to engage in PA in urban Honolulu, and how do they prioritize these UGS qualities?

Methods
Study Design

This study used the Photovoice method to gather valuable insights from older adults. In the
Photovoice process, participants are requested to take photographs that reflect their needs and concerns
for a given issue in the community and are also asked to write or express their thoughts to complement
their photographs.” Three main goals of Photovoice are: 1) give a voice to those often unheard, allowing
them to capture and reflect on their experiences and community conditions; 2) foster critical awareness by
engaging participants in choosing, discussing, and reflecting on important community issues of their
photos in large and small group settings and 3) drive positive change by reaching policymakers,
advocating for improvements in conditions, and enhancing lives through the impactful use of visual
narratives.’

Positionality

The researcher’s position is critical when engaging with the community in a qualitative study.
Although I am familiar with the culture and environment of Hawai‘i, I still consider myself an outsider as
I was a new face to my research participants. To engage with my research community, older adults in
Honolulu, I prepared myself by taking on a Graduate Assistant (GA) position at the Center on Aging
(COA) at the University of Hawai‘i at Manoa (UHM). Through this role, I had the opportunity to work on
various projects, allowing me to gain valuable insights into the aging community. I also participated in
multiple events organized by the Senior Citizen Club, for example, sorting items for the Annual Craft
Sale, participating in the Halloween party, and helping the DPR staff to set up the room before the senior
club members' meeting. By participating in those events, I built a relationship and gained trust with my

community.
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Recruitment of Participants

Participants in this study were selected from senior club members of the City and County of
Honolulu's DPR. Since Senior Club members are frequent park users, they meet frequently. There are 32
senior clubs in O‘ahu, with about 3,500 members who are 55 years old and older. Anyone aged 55 or
older is eligible to join any senior club on the island. They do not have to reside in the same
neighborhood. These clubs are part of the DPR's Senior Citizen Program, which aims to enhance the
quality of life for older adults.”® Representatives of Senior club members meet periodically. With the help
of my DPR collaborator, I presented my research goals and outcomes to the representatives of senior club
members. Observing their interest in this project, a flyer (Appendix A) providing a brief overview of
Photovoice research was sent to the DPR collaborator for circulation to aid in recruitment. McCully
Seniors, senior club members of McCully District Park, were able to accommodate time for the
Photovoice study.

Photovoice Sessions

The University of Hawai‘i’s Institutional Review Board approved the study prior to its initiation.
Four forms were given to the participants who wanted to participate in the Photovoice project. The
consent form (Appendix B) explained the research and how participants' information would be used. It
also stated that the risks of participating in the study were minimal. Additionally, participants were
informed of the potential benefits of the study, such as providing insights to the DPR on senior club
members' perceptions of facilitators and barriers to PA in parks. The form also emphasized that
participants' personal information would not be used in the research. Participants were given the consent
form and asked to sign and return it to the researcher before the focus group discussion.

The demographic information form (Appendix C) included both closed and open-ended
questions. Closed-ended questions included marital status, education level, self-rated health, PA
frequency, and park visits. Marital status categories included Single, Married, Separated/Divorced, and
Widowed. Participants were asked to indicate their highest level of education by selecting from the
following options: Did not complete high school, High school diploma or equivalent (e.g., GED), Some
college or associate degree, or Bachelor's degree or higher. Participants are asked to assess their health on
a 1 to 5 scale ranging from poor to excellent, with options including poor, fair, good, very good, and
excellent. Frequency of PA included options "Once a week," "Twice a week," "Daily," and "Do not
engage in regular PA." Options included in the frequency of park visits questions were "Once a week,"
"Twice a week," and "Daily." Open-ended questions included inquiries about participants' age, ethnicity,
gender, the distance they traveled to reach the park, the mode of transportation they used to get there, and

the reasons they were not visiting the nearest park from their residence.
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In the written instructions for taking photos (Appendix D), participants were asked to take photos
of park features in and around the park that pose a barrier or facilitator to accessibility to the park and
hinder or promote PA. Participants were asked to send the photos by email or text to the researcher’s cell
phone. Each participant was asked to take a minimum of 3 photos, at least one photo displaying the
facilitator and at least one showing the barrier. They had the option to take as many photos as they
wanted. They were asked to avoid taking photos with other park users. Instruction was given to assign a
number for each photo and complete the modified SHOWed® checklist (Appendix E). The SHOWeD
questions include: What do you See here? What is really Happening? How does this relate to Our PA?
Why does this problem or strength exist? What can we Do about it? The SHOWeD questions were also
used to engage participants in the focus group discussion and guide the conversations about the
photographs. The goal was to document their thoughts while taking the photo and using the notes for
focus group discussion.

The Photovoice study involved several steps, including four interaction meetings with the
participants between October 2024 and January 2025. The description of each step is described below:
The first meeting was on information dissemination, the second meeting was to collect the photos, the
third meeting was the focus group discussion, and the fourth meeting was focused on member checking.

Orientation session. This was the first meeting with the McCully Senior Club members. This
meeting served as both an introduction and a recruitment session. A detailed description of the project
was presented to the 20 members of the McCully Senior Club. Members who wanted to participate
received the consent form, the demographic information form, written instructions on taking photos, and
the SHOWeD questions to describe the photos taken. Seven participants expressed interest in joining the
Photovoice study.

Participants were given multiple options to send the photos to the researchers. The options were
to bring their devices to the next session so the researcher could download the photo to the researcher's
device and email or text the photos. In this session, participants were asked to provide a suitable date for
the focus group discussion and another date for the researcher to present the findings of the Photovoice to
the participants.

Photovoice activity. Participants used their cell phones to capture photos. Two weeks after the
orientation meeting, a second meeting was conducted to collect the photos

Focus group discussion. Focus group discussions were scheduled three weeks after the
participants delivered their photos. In the focus group discussion session, participants shared their
thoughts about the photos they had taken. The focus group discussion ran for about 60 minutes.

The discussion of the Photovoice session was audio-recorded with the participants' approval. The

researcher printed out all the photos and brought those photos to the focus group discussion. Each
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participant was asked to select two photos from their photos, one representing the facilitator and one
representing the barrier. Each participant shared their thought using the SHOWD questions. After each
participant described their photograph, everyone was encouraged to share their thoughts on those photos.
They were allowed to express their thoughts or ask follow-up questions to the individual presenting their
photograph. The discussion of the Photovoice session was audio-recorded with the participants' approval.
Besides Photovoice and focus group discussions, field notes were also gathered by the researcher while
talking to participants during the recruitment and orientation sessions, both formally and informally. The
findings of the Photovoice were generated by triangulating information from photos, focus groups, and
field notes. Participants were given a cultural gift from Bangladesh to show appreciation for their
participation.

Members checking. Four weeks later, the researcher presented the findings to the participants to
verify the accuracy of the information and receive feedback. During this session, participants were also
asked to rank the park qualities that emerged from the Photovoice study. The average value of each
quality was then calculated to establish the overall ranking of each quality. In Study three, these rankings
were then converted into scores between 0 and 100 to serve as weighted factors. In Study Three, each
quality was used as an accessibility indicator. To generate the overall accessibility score, the value of each
accessibility indicator was multiplied by its associated weight to produce a composite accessibility score
for each park in Honolulu.

Data Analysis. Descriptive statistics of the demographic data were generated using SPSS
(version 29.02). Descriptive statistics helped to understand the participants' backgrounds, the nature of
park use, and the ZIP codes to which they belonged. To track the photos, the participants provided were
numbered and entered in an Excel sheet with the associated participants' names.

The focus group discussion session audio recording was transcribed verbatim using Otter.ai. |
used an inductive approach® and captured which qualities or characteristics of the park surfaced from the
focus group discussion. I used park qualities as the theme, within which I included the facilities and
barriers experienced by the participants associated with each theme.

Results
Participants

Table 3.1 displays the demographic information of the seven Photovoice participants. The
participants resided in three different ZIP codes. Six participants were from the same (96826) or nearby
(96822) ZIP code areas of McCully District Park, while one participant was from a more distant ZIP code
(96817) area (about 6 miles away). Their ages ranged from 65 to 90 years, with the majority being female
and of Japanese descent. Marital status varied, including widowed, married, and single individuals.

Educational backgrounds ranged from some college or an associate's degree (n=3) to a bachelor’s degree
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(n=4). Self-rated health scores ranged from 3 to 4, indicating a moderate to good perception of personal

health. Most participants engaged in regular PA, with frequencies ranging from twice a week to daily.

Common PA types included walking with a dog, playing Pickle ball, and engaging in water exercise or

Zumba. Park visits were frequent, with most participants visiting multiple times per week. The distance to

the nearest park varied from just across the street to a 15-20-minute drive. The primary mode of

transportation to parks was by car, though some participants who lived close by walked. Although living

nearby, one participant did not walk to the park because of disability issues.

Table 3.1. Description of the participants

Participants characteristics

Description

96817 (Nuuanu) = 1; 96822 (Manoa) = 4; 96826 (McCully-

ZIP codes Mo’ili’ili)= 2

Age 60 to 90 years (mean = 76)

Gender Female = 6; Male = 1

Ethnicity Japanese = 5; Filipinos = 1; White =1

Marital status

Married = 3; Single = 3; Widowed = 1

Education Some college or associate degree = 3; Bachelor degree = 4
Self-rated health 3to4

2 times a week = 1; 4 times a week = 1; 5 times a week = 2;
PA pattern )

Daily =3

Walking for pleasure = 4; Zoomba, water exercise = 1;
PA type

Zumba-Pickle ball = 1; Line dance =1

Frequency of park visit

Once a week = 1; Twice a week = 1; 4 times a week = 3; Daily = 1;

Not answered = 1

Distance to the park from the

residence

2 blocks = 1; Live close by = 2; Less than 1 mile = 1; 1-5 miles = 2;

15-20 minutes one way = 1

Mode of transportation to go to

the park

Walk = 2; Car =5

Photovoice Findings

A total of 46 photos were taken, ranging from 3 to 13 photos taken by each person. Photos were

taken in eight different parks: Ala Moana Regional Park, Honolulu Stadium State Park, Kalihi Valley
District Park, Keehi Lagoon Beach Park, Kilauea District Park, Makiki District Park, Manoa Valley
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District Park, and McCully District Park. Out of seven participants, five participants were able to join the
focus group. One participant had to schedule surgery, and the other participant was sick. Participants who
could not join the focus group were asked to send notes with the description of the photos to the
researcher.

Five participants picked 10 photos (2 photos each) to discuss in the focus group discussion. Two
participants who could not join the focus group later provided their notes to the researcher. Since this
Photovoice aimed to explore which park characteristics or qualities facilitate or hinder accessibility for
older adults, themes were based on the park characteristics or qualities mentioned by the participants.
Facilitators and barriers were the subcategories of each theme if mentioned by the participants. The
following sections discuss each quality or theme that emerged from the focus group discussion or
SHOWeD notes (who could not join the focus group) with examples of photographs and associated
participants' comments.

Safety and security. The safety aspect of park use by older adults refers to the security concerns
of older adults while visiting the park. Feeling safe in the park encourages older adults to use the park
more often. Four participants took photos that represented safety concerns in the park. One participant
noted that having cops in the park makes them feel safe to come to the park (Figure 3.2). Another
participant noted that the presence of some individuals who live in the park (Figure 3.3) made them go to

a different park that is further from their current neighborhood.

Figure 3.2. The presence of cops ensures safety concern

“I noticed that the cops were almost always here, and I felt safe walking through the park...
before that, I avoided the park.”
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Figure 3.3. The presence of individuals without homes poses security issues

“... when we went, had several homeless people in the pavilion, and even along the sides
where there was shade. It keeps the regular people who live around there away from using

the park.”

Parking space. Adequate and well-paved parking ensures easy access for older adults visiting the
park. Three participants captured photos highlighting the importance of sufficient paved parking space.
As shown in Table 3.1 most participants relied on cars to reach the park, making adequate parking
availability a key factor in accessibility. One participant's photo showing adequate paved parking
encouraged her to visit the park (Figure 3.4). Another participant expressed concern that while paved
parking ensures easy access and ease of movement, sometimes it attracts non-park users to occupy the

parking space, potentially limiting access for those visiting the park (Figure 3.5).

Good amount of parking
space with paved parking.

Figure 3.4. Paved parking space as a facilitator

“...Good amount of parking space with paved parking.”

42



T g

Fire 3.5. Pring space occupied b non-park users -

“...this picture was taken like before nine o'clock, and our class starts at 930 and already it's

Sfull.” “Some people have actually gone home... no parking. They waited a long time, so decided

»

to go home.’

Accessible surfaces. Three participants took photos representing the importance of having a
barrier-free surface. The park should have smooth and even surfaces to prevent tripping hazards and
ensure accessibility for people with mobility issues. One participant highlighted the comfort of having a
smooth slope connecting all the facilities in the park, as it made navigation easier and more accessible for
individuals with mobility challenges (Figure 3.6). Another participant highlighted the importance of
barrier-free surfaces, which facilitate ease of movement when walking and running. Participants

expressed concern about having uneven surfaces in the park, which could lead to injury (Figure 3.7).

Figure 3.6. Barrier-free surface facilitates moving around the park freely
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“... pickleball courts or to the baseball - soccer fields, there is a ramp as well as stairs.

Otherwise everything is on the same level as the parking. Very easy to get in and out.”

Figure 3.7. Uneven surface poses a danger to injury

“Sometimes if you walk on the grass... people walking on the grass..... hiding a hole, and

they go into the hole and they injure their ankle.”

“you have to go over all these little routes, which can be kind of dangerous, especially
with kids too running around and trip over the roots, or people like us that are older, it's

easy to trip and fall, and you can hit your head on the sidewalk..”

Paved walkways. Two participants took photos related to paved pathways. However, nearly all
participants expressed concerns about the need for paved paths for recreational walking, including

walking with dogs or strolling in the park (Figure 3.8). They emphasized that designated, well-maintained

paths improve accessibility.
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Figure 3.8. Lack of a paved pathway discourages them from going to the park for a walk

“Although they don’t have a designated concrete walkway which would encourage joggers and

>

walkers... this is the main reason why I drive all the way to the gym.’

Participants also highlighted that regular upkeep is essential to keep parks safe and functional for

older adults (Figure 3.9).

Figure 3.9. Paved sidewalk but not maintained

“...this is the sidewalk that you can see, but this is kind of dangerous,”
“I saw one area where they fixed it... they cut the root up into the sidewalk area, so the sidewalk

is all level.”
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Ramp. Two participants highlighted the convenience of having ramps in the park. Having ramps
in the park not only improves accessibility but also represents a feature of inclusivity (Figure 3.10). One
participant mentioned that she loves going to her park because it has a ramp to go to the swimming pool.

Also, the pool has handrails that help her enter it safely.

Figure 3.10. The presence of a ramp helps to move freely

“there is a ramp as well as stairs to go to the swimming pool that is located on the second

floor”

Restrooms. Three participants highlighted how restrooms impact their park visits for PA in both
positive and negative ways. One participant mentioned the importance of having accessible and adequate
restrooms to encourage park visits for PA. Another participant mentioned that sometimes the restrooms

are not clean, and the floors are slippery.

Figure 3.11. Clean restrooms encourage park visits
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“This is a lovely, clean bathroom in Ala Moana park. It has good lighting. The stall
doors lock and there is always toilet paper. Many parks do not have such nice facilities.

None have soap dispensers or hand dryers or paper towels. Better patrolling of

’

bathrooms so they are like the picture.’

Figure 3.12. Lack of adequate restrooms prevents accessibility

“There’s only one restroom... and when they gotta go, the guy gotta go with them...

you never know who's in the women’s restroom.”

Seating arrangements. Altogether, six photos were taken by four participants, and the photos
displayed seating arrangements in the park. One participant mentioned that having shaded seating places
is important for her to take frequent breaks while walking alone or with her dog (Figure 3.13). Another

participant noted that having a nice designated area for seating encourages them to come to the park to

have a social time after walking or planning to walk together.
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Figure 3.13. Shaded seating area encourage park visit

“Benches with back under shade increase older people to go to park because we have a place

>

to rest out of the sun.’

Street signage. One participant pointed out problems related to lack of street signage for both car

drivers and park users (Figure 3.14).
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Figure 3.14. The lack of signage or traffic lights on the busy road near the park's entry/exit creates

accidental hazards

“...people trying to turn left might not like going all around. ...those cars come down pretty fast,
and they don't have traffic light over there. They got to just wait and wait and wait until they can

cross.”

Another participant mentioned the signage of park buildings affects usability and accessibility

(Figure 3.15). Clear and visible signage helps visitors navigate the park and understand its facilities. One
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participant mentioned not knowing that the park had two entry points because there was no signage of

entry or exit.

Figure 3.15. Lack of signage hinder park accessibility

“...my biggest minus is the lack of signage on the building... people who have lived here

for 20 years don’t know it’s a park.”

Intergenerational/Age-Friendly space. One participant highlighted how she likes kids in the
park while walking in the park. A park should be designed to cater to older adults by ensuring

accessibility, safety, and facilities that encourage PA.

Figure 3.16. Intergenerational space enhances park environment
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“...there were kids playing outside on the basketball court and just having fun and visiting

with each other in the shade benches and stuff. And it was really nice to see.”

Exercise area. Participants also mentioned having an exercise area equipped with an age-friendly
design, such as a swimming pool with a railing so older adults can go into the pool safely.

Other qualities. One participant also mentioned building maintenance, explicitly highlighting the
poor condition of the building as a concern as it reduced the opportunities to engage in PA in the park,
such as Zoomba and aerobics. Participants also emphasized the importance of park maintenance,
including cleanliness, the presence of bird feeders, and regular grass cutting, all of which contribute to a
more pleasant and welcoming environment. Participants also shared the benefits of having open spaces to
participate in group PA.

Findings from Members' Checking

Participants agreed with the summary of the Photovoice findings and expressed
appreciation for the opportunity to be involved in the research process. They felt that their
contributions were valued and helped shape the study. However, they recommended extending
the study to include members from other senior citizen clubs, believing that a broader range of
perspectives would enrich the findings and provide a more comprehensive understanding of the
needs of older adults.

Participants also ranked the qualities or characteristics of the park that influence their PA pattern
or visit to the park. Thirteen park qualities emerged from the Photovoice findings. Each participant had
the option to assign a ranking value between 1 and 13, with 1 being the lowest and 13 being the highest,
to each quality. Out of seven participants, six participants were present in the members' checking session.
Some participants did not rank some qualities. Table 3.2 shows the six participants' average rankings of

the park's qualities. Safety had the highest rank, and intergenerational space had the lowest value.

Table 3.2. Weighted park qualities by the participants

Rank |Indicators Average score Rank (Indicators A;’:;‘;lege

1 |Safety 12 5 |Building condition 5
2 |Parking 9 5 |Seating 5
2 | Park maintenance 9 5  |Signage 5
3 |Restrooms 8 6 |Ramp 4
4 |Paved walkways 7 7  |Physical activity areas 3
5 |Flat surface 5 8 |Intergenerational space 3
5 |Open space 5
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Discussion

The study aimed to explore older adults’ perceptions and preferences regarding the accessibility
and usability of parks for PA. The photovoice method was used to gather data from seven older adults
who were members of the McCully Senior Club sponsored by DPR. Wang and Burris,™ suggested six to
eight participants for the Photovoice. Following the suggestion, this study included seven participants in
the Photovoice; however, five participants were able to join the focus group discussion. The findings
identified park qualities that are key facilitators to accessibility to park ensured safety, well-maintained
paved walkways, exercise areas with safety equipment, ramps, shaded seating, adequate paved parking,
and clean restrooms. Barriers that hinder older adults from utilizing parks for PA or recreational purposes
related to park qualities include the lack of paved walkways, poor signage, the presence of homeless
individuals, and insufficient restrooms. Overall park maintenance and designated exercise areas also
indicate the park quality that impacts older adults' preference for park quality for PA.

The UGS quality of availability in Biernacka and Kronenberg*®*> framework was not
applicable to the study because the participants were already using the park, indicating that it was
available. Although proximity was not mentioned by any participants, five participants were
from different ZIP codes. Four of them lived in nearby ZIP codes, and one participant was from
a ZIP code located six miles away. Although those ZIP codes have multiple parks, they preferred to
come to the McCully park, the study park, because the facilities and infrastructure were more favorable
for their use.

Safety, which is one of the UGS qualities of accessibility domain strongly influenced older adults'
park usage. Safety concern received the highest average ranking from participants. Older adults often
avoid parks due to fears related to personal safety. Participants highlighted that police presence improved
their comfort. A previous study also found that the presence of law enforcement agencies improves park
safety in UGS.% This suggests that while safety measures are present, additional protection can help
maintain consistent security. Another UGS quality of accessibility domain, parking, followed the safety
ranking, received second priority ranking, indicating its importance for older adults' access to the park.
Adequate parking ensures that older adults, particularly those with mobility challenges, can easily reach
the park without the stress of finding suitable parking spots, promoting more frequent visits and
engagement in PA. Adequate and well-paved parking ensures easy access for older adults visiting the
park. In addition to paved parking spaces, other studies also emphasized that providing wider, accessible
parking spaces is crucial for accommodating older park visitors.*® Ramp ranked sixth addressing the
importance of having ramp in the park to make the park accessible to roam around the various facilities
within park for older adults who are on wheelchair. Americans with Disabilities Act (ADA) recommends

to have ramps in and outside of the building to enhance accessibility for individuals who use wheelchair.®’
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UGS qualities within the attractiveness domain mentioned by the participants included park
maintenance, restrooms, shaded seating area, signage, PA area, paved pathways, flat surface, open space,
building condition, and intergenerational space. Park maintenance ranked second in overall priority,
following safety and tying with parking, both in the accessibility domain. Park maintenance includes
cleanliness, the presence of bird feeders, and the regular upkeep of park facilities, all of which were
highlighted as crucial for creating a welcoming, pleasant environment for older adults. Restrooms ranked
third by the participants. Accessible restroom facilities are crucial for making parks inclusive, allowing
older adults to enjoy outdoor spaces comfortably and confidently.** Paved pathways ranked fourth, and
flat surface and open space ranked fifth. The paved pathway and walkable surface positively impacted
seniors' PA. Participants mentioned how uneven surfaces and overgrown roots posed tripping hazards.
These findings echoed those of Kemperman et al.® and Chow.®'!

The shaded seating area, ranked fifth by the participants, also encourages older adults to visit the
park more often and engage in PA. The need for seating areas was also highlighted in the study to
understand the relationships between the physical environment and PA in older adults.®® The lack of clear
signage, tied for fifth, was mentioned, making it difficult for new visitors to navigate the park or access
information about available activities. The finding is similar to the finding by Perry et al.,** which
highlighted that proper signage maximizes park use by older adults.** PA areas ranked seventh. Although
ranked very low, participants mentioned having an intergenerational or age-free environment in the park.
Creating intergenerational or multigenerational outdoor space is one of the goals of the action plan
developed for Honolulu's Age-Friendly City?® initiative.

None of the participants took photos of having adequate bus stops, how walkable the
neighborhood is, or how safe the neighborhood is. Since most participants were driving to the park,
transportation-related accessibility issues did not arise.

Strengths and Limitations of the Study

The strength of this study is using the Photovoice method to gather data and engage participants
in ranking the UGS qualities that enhance their accessibility and promote PA in the park. By
incorporating images as a qualitative research tool, the study gathered valuable insights regarding older
adults' preferences when visiting parks. Furthermore, to the researcher's knowledge, no studies have yet
engaged older adults in ranking UGS qualities.

The study had several limitations as well. The Photovoice method required multiple meetings,
and some participants could not attend all sessions due to personal or health-related issues, which may
have affected the depth of the data. Another limitation of the study was the small size of the focus group,
which was too small to influence DPR policy. Also, the findings might have the effect of sampling bias,

as the study included senior club members who are generally more active and involved in park activities.
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They may overlook or fail to recognize accessibility issues that affect older adults who are less active or
unfamiliar with the park. As a result, the study may not fully capture the challenges all older adults face,
especially those who do not regularly visit the park. Furthermore, the study may have disregarded the
perspectives of older adults who experience significant barriers to accessing and using UGS for
PA, especially those who are socioeconomically disadvantaged. A 2024 study found that limited
access to UGS among lower socioeconomic status groups is associated with reduced PA.¥
Conducting a similar study at multiple senior centers and other parks located at low income neighborhood
would minimize bias, enhance acceptability, and increase validity.

Implications for PolicyPpractice and Research

By focusing on the perspectives of older adults, the study highlights the importance of designing
inclusive parks that enable them to participate safely and comfortably in physical activities, such as
walking, exercising, swimming, or socializing, within these public spaces. The findings strongly
highlighted the importance of ensuring a safe park environment for older adults' accessibility to the park.
Furthermore, the findings suggest that improvements in park design, such as providing adequate paved
parking space, enhanced signage, increased shaded seating, and barrier-free paved pathways, could
significantly enhance accessibility and encourage greater participation in outdoor activities among older
populations.

These findings suggest that city planners and policymakers must prioritize infrastructure
improvements and safety measures to make parks more inclusive for older adults. Photovoice participants
expressed interest in engaging with city officials and planners by creating a visual presentation
highlighting the identified issues for city planners and DPR. Additionally, presenting these concerns to
neighborhood boards can help advocate for age-friendly park improvements.

Accessibility to UGS is critical for urban older adults, as it supports physical and mental health
by encouraging engagement in PA. The outcome of this research can contribute to the design of a more
inclusive and accessible UGS in Honolulu, meeting the needs and preferences of older adults and
encouraging them to engage in a more active lifestyle. Improving older adults' health issues and
enhancing their well-being is one of the goals of the Healthy People 2030.%*° Findings can be used to
ensure that the goals of WHO and UN Sustainable Goal Target 11 are met in achieving accessible urban
facilities and outdoor spaces for older adults. Designing an inclusive environment that grants access and
ensures the fulfillment of older adults' unique needs and preferences will contribute to healthy aging

across all age groups.
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Chapter 4 Assessing the Spatial Accessibility and Age-Friendly Infrastructure of Honolulu’s
Urban Green Spaces (Parks) in Promoting Physical Activity among Older Adults

One of the main concerns about the aging population is addressing the health issues associated
with extended sedentary behavior and inadequate physical activity (PA).*® Regular PA is vital for healthy
aging. For older adults, PA improves strength and flexibility, strengthens motor skills, and reduces the risk
of falling and fracturing bones, all of which help maintain the ability to live independently.®® Regular PA
also improves cognitive function and lowers the risk of dementia in older adults. Previous studies
established that globally, people usually become less and less active as they age, and older people are
often physically inactive.*”’ Both individual and environmental characteristics of older adults' living
environment influence the PA and sedentary behavior in older adults.”!*?

Previous research highlighted that people with better access to greenspaces are more likely to
engage in more PA.?* Ensuring easy access to parks and green spaces allows community-dwelling older
adults to spend time in parks and engage in recreational or other PA.!2 The WHO created a framework for
age-friendly cities and communities to design places that support health and well-being for all age groups,
with a focus on older adults, making them inclusive, diverse, and connected for people of all ages. It
relates to how easily individuals can access, utilize, and navigate public areas like streets, parks, squares,
and (rear) alleys.

Accessibility to Urban Green Spaces

Accessibility is an elementary condition that encourages PA activity in the park and enhances
accessibility to urban green spaces (UGS) or parks, especially for older adults and other community
members who benefit from supportive environments.”>~> Accessibility encompasses both spatial and
psychological aspects. Spatial accessibility to parks refers to size, proximity/distance, transportation
choices, and park features. Spatial accessibility also includes the presence of age-friendly infrastructure
and amenities in the park.®* Psychological accessibility considers safety, security, how welcoming the
environment is, and other social factors. Both spatial and psychological factors play essential roles or
motivation factors in an individual's park visits for PA or leisure time within parks.®4%%7
Measuring Accessibility

Several tools measure UGS or park accessibility or evaluate the quality of park usability. The
ParkScore Index®®, developed by The Trust for Public Land (TPL), is a national ranking system that
evaluates the accessibility and quality of park systems in major U.S. cities. It assesses parks based on four
key factors: access (percentage of residents within a 10-minute walk of a park), investment (park
spending per resident), amenities (features like playgrounds, dog parks, and basketball hoops), and equity

(distribution of parks across different demographic and socioeconomic groups). However, it does not
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evaluate individual parks and overlooks subjective user experiences, particularly those of older adults, by
focusing primarily on objective data.

The RECITAL (uRban grEen spaCe quallTy Assessment tool), developed by Knobel et al.*” is
designed to evaluate UGS quality with a focus on human health. It categorizes UGS qualities into 11
dimensions: surroundings, access, facilities, amenities, aesthetics, safety, and biodiversity. However, the
tool presents challenges due to overlapping categories and complex classifications. For example, site
connection falls under "Surroundings" but could also fit under "Access," and specific sports facilities
appear in multiple categories. Also, this tool does not evaluate the UGS qualities regarding age-
friendliness.

The Outdoor Livability Assessment Tool (OLAT)!'® was developed by Safe & Healthy
Communities and focuses on ensuring age-friendly outdoor spaces and promoting accessibility. This tool
assesses key environmental features such as sidewalks, lighting, seating, and public transportation access
to determine how livable and accessible a space is. This tool only focuses on the internal factors of parks
and outdoor spaces and does not consider external factors like proximity or transportation safety.
Although the tool incorporated qualitative aspects to select and evaluate the indicators, it does not weigh
them based on older adults' preferences.

Purpose of the Study

In light of these limitations, there is a clear need to create a method or tool to generate
accessibility scores for UGS (parks) in a city that directly incorporates the perspectives and rankings of
older adults. By focusing on park qualities ranked by older adults, this tool should incorporate living
experiences and preferences of the park's qualities that are most important to the older adults.
Understanding what older adults value in park design will allow for a more accurate and actionable
accessibility score. By ranking parks based on accessibility and park’s quality for older adults, the
Department of Park and Recreation (DPR) and city planners can prioritize enhancing age-friendly
environments where they are most needed.

Findings from Study One (Chapter Two) and Study Two (Chapter Three) were used to guide this
tool's development and select relevant UGS or park qualities to generate the accessibility score. Study
One, a systematic review, investigated which UGS quality influences PA among older adults, including
peer-reviewed articles published between 2015 and 2024. Nine studies were included in the review. To
organize all the UGS qualities, the review used an accessibility framework by Biernacka and
Kronenberg.>** The framework highlighted that accessibility has three hierarchical dimensions —
availability, accessibility, and attraction. The author argues that availability is a prerequisite of

accessibility, so it is related to the existence of UGS (e.g., proximity, size). Accessibility refers to physical
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and psychological aspects of accessibility (e.g., infrastructure, safety). Attractiveness is related to the
preferences and expectations of the UGS users (e.g., amenities).

All nine studies considered UGS qualities that fell in the availability domain, such as UGS's
presence, distribution, size, and proximity. The size and presence of neighborhood parks and green spaces
have been found to affect self-reported PA outcomes among older adults positively. Proximity was the
most studied UGS quality in this review, which yielded mixed results (some studies found positive
relationships, and others showed negative or no correlation). Accessibility, including UGS qualities like
trail length, barrier-free entries, and infrastructure, was examined in the included articles. Trail length
positively correlated with walking or jogging. Perceived safety among older adults varied depending on
the location. The attractiveness domain included amenities and land cover types. The presence of activity
areas and availability of outdoor fitness equipment positively related to older adults' PA in the UGS or
parks. Natural land cover, paved paths, and outdoor fitness equipment showed a mixed relationship with
the PA of older adults. The limitations of the studies were that none incorporated qualitative methods to
gather in-depth insights into the park's qualities and understand which qualities are more desirable to
older adults.

Study Two aimed to explore older adults’ preferences for park qualities that enhance accessibility
and support PA using the Photovoice method. Seven senior club members from the DPR participated,
with five joining a focus group discussion. Park qualities that surfaced from the Photovoice discussion
included safety, paved walkways, shaded seating, clean restrooms, adequate parking, proper signage,
ramp, open spaces, and overall park maintenance. Additionally, participants preferred intergenerational
park environments and designated exercise areas. Participants also ranked these qualities according to
their importance for engaging in PA in parks.

Drawing on both the systematic review and the Photovoice study, this study developed a method
to create an accessibility score and explored to what extent Honolulu's UGSs (parks) meet the spatial
accessibility and age-friendly infrastructure criteria that encourage PA among older adults using publicly
available data along with park quality rankings provided by Photovoice participants.

Methods
Study area
Honolulu, Hawai‘i. Out of all the residents of the state of Hawai‘i who are age 60 years and

older, 66% live in the City and County of Honolulu.'”!

This indicates that the majority of older adults in
Hawai‘i are concentrated in Honolulu, highlighting the importance of paying attention to the needs and
preferences of this demographic. Promisingly, in Hawai‘i, only 25% of older adults aged 65 and above
were physically inactive in 2021, well below the national average (31%).%* Additionally, adults of Hawai‘i

already reached the Healthy People 2030 target of 21.8%.'°2 However, an age breakdown of the sedentary
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status data from the 2021 BRFSS (Figure 4.1) noted that the sedentary status is higher among the older

adults group who are 55-64 years of age and above 75 years of age.!%?

Adults Who Are Sedentary by Age

State: Hawaii
18-24 16.9%
25-34 17.0%
35-44 18.2%
45-54 20.8%
55-64 N 2.
65-74 20.7%

75+ I 2O 5%
overall - I 21.3%

0 5 10 15 20 25 30 35
percent

== Significantly worse than the overall value
No significant difference with the overall value

Source: Behavioral Risk Factor Surveillance System (2022)

Figure 4.1. Adults' Sedentary Pattern by Age

Parks in Honolulu. DPR manages all the parks, gardens, playgrounds, campgrounds, beach
parks, and botanical gardens on the island of O‘ahu. According to the City and County’s Primary Urban
Center Report'® published in 2018, Honolulu’s parks are generally classified into one of the following
categories: mini parks, neighborhood parks, community parks, beach parks, district parks, and regional
parks. PUC report stated that there are two regional parks, 14 district parks, 12 beach parks, 25
community parks, 26 neighborhood parks, and 25 mini parks totaling approximately 751 acres.
According to the National Recreation and Park Association's (NRPA) Park, Recreation, Open Space, and
Greenway Guidelines,'™ the definitions of various parks are below.

Mini Parks. Mini parks are small parks, usually less than 1 acre in size. These parks are designed
to serve the immediate surrounding community and provide essential recreational space. Mini parks offer
a variety of features, such as playgrounds, benches, or small gardens. They are ideal for quick breaks,
informal gatherings, or light outdoor activities and often serve as important social spaces for nearby

residents. Examples include Kalo Place Mini Park and Piikoi Street Mini Park.
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Neighborhood Parks. Neighborhood parks are typically small to medium-sized parks, ranging
from 5 to 20 acres, strategically located within residential areas to serve the immediate community. A
neighborhood park aims to offer easily accessible green spaces where individuals can engage in
recreational activities. These parks provide various recreational opportunities for residents, especially
families with children. Features often include playgrounds, picnic areas, sports fields, and walking paths
designed to serve the community's daily needs. They are usually within walking distance for most people
and play a central role in enhancing the quality of life in urban and suburban neighborhoods. Examples
include Ala Wai Neighborhood Park and Mo’ili’ili Neighborhood Park.

Community Parks. Community parks are larger than neighborhood parks, usually ranging
between 20 to 50 acres, and serve a wider geographical area, often encompassing several neighborhoods.
These parks provide more extensive recreational and social amenities such as sports complexes, cultural
facilities, large event spaces, and multipurpose fields. They are designed to accommodate a broader range
of activities, from sports leagues and outdoor concerts to family gatherings and festivals. Community
parks serve as hubs for local events, providing spaces where people from different parts of the city can
come together. Examples include Sheridan Community Park and Kaimuki Community Park.

District Parks. Honolulu has district parks that serve four to five neighborhoods. Examples
include Makiki District Park and McCully District Park.

Regional Parks. Regional parks are large-scale parks that can span from 50 acres to several
hundred acres. These parks serve larger areas than community parks and district parks and may serve
larger areas, offering green spaces for diverse recreational and natural activities. Regional parks often
include trails for hiking and biking, nature reserves, sports complexes, and large-scale event venues. They
provide opportunities for various outdoor activities, including camping, fishing, and picnicking, and serve
as environmental preserves. Regional parks are designed to offer significant green spaces that connect
people to nature and provide recreational facilities for entire communities. The two regional parks in
Honolulu are Ala Moana Regional Park and Kapiolani Regional Park. Regional parks are the largest park
category in Honolulu.

Beach Parks. Honolulu also has beach parks. Beach parks are public recreational spaces located
along or near beaches, designed to provide opportunities for outdoor activities, relaxation, and social
interaction while enjoying the coastal environment. These parks typically offer facilities like picnic areas,
walking paths, restrooms, parking spaces, sports fields, and sometimes playgrounds. Sunset Beach Park
and Kailua Beach Park are two examples of beach parks in Honolulu.

Study Design
This cross-sectional study gathered data at a single point in time from different publicly available

sources to assess all the parks across Honolulu. The study was conducted in several steps: 1) selecting key
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accessibility indicators, 2) finding publicly available data, 3) generating data for each park, 4)
incorporating weight factors based on older adults' perceptions and ranking (study 2), and 5) creating the
map.

Step 1 Indicators selection. By leveraging the findings from Study 1 (systematic review) and
Study 2 (Photovoice study), the qualities of UGS (parks) indicators that were selected are as follows:
proximity, size, proportions, presence of park, safety, amenities, paved pathways, presence of open land,
activity area, and walking path. In Study 2 (the Photovoice study), participants highlighted key park
features essential for older adult accessibility: safety, parking space, accessible surfaces, paved walkways,
exercise/activity areas, ramps, restrooms, seating arrangements, signage, and intergenerational/age-
friendly spaces.

Step 2 Data collection from publicly available sources. This step included researching and
locating publicly available data that can be used to create the accessibility score for each type of park
DPR manages. Since availability is the prerequisite of accessibility*> and we were creating a score based
on the available parks, which are already categorized by the DPR, the size and proportion of the parks are
not going to be used in the indicator. However, to explore the park qualities that influence accessibility, a
S-minute walking distance area from the park was considered. Parks within a short walking distance
(often defined as 5—10 minutes or approximately 300 meters for older adults) encourage PA and park
usage.!% The table below shows the crossover between the park qualities found in Study 1 and Study 2

and the publicly available data used to proxy those accessible qualities.

Table 4.1. List of Data and Sources

Park qualities S
ource
from Study 1 and |Matched data Data level | Data type Source
year
Study 2
. City and County of
Restrooms Park amenities By park GIS 2021
Honolulu
.. City and County of
Open space Park amenities By park GIS 2021
Honolulu
. L .. City and County of
Physical activities |Park amenities By park GIS 2021
Honolulu
Intergenerational . City and County of
Park amenities By park GIS 2021
space Honolulu
. . City and County of
Parking Park amenities By park GIS 2021
Honolulu
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Park qualities S
ource
from Study 1 and |Matched data Data level Data type Source
year
Study 2
. iy City and County of
Seating Park amenities By park GIS 2021
Honolulu
. City and County of
Ramp Park amenities By park GIS 2021
Honolulu
. Hawai‘i Statewide
Paved walkways  |Sidewalk Honolulu GIS 2020
GIS Program
. City and County of
Parking Busstop Honolulu GIS 2024
Honolulu
o State of Hawai‘i Statewide
Flat surface Bus Stop Walkability o GIS 2020
Hawai‘i GIS Program
Neighborhood
Flat surface . By ZIP code Excel file |NA Walk Score
walkability
Safety Crime data By ZIP code Excel file |NA Crime Grade.org
Bus stops with nearby .
. . . City and County of
Signage pedestrian accident  |Honolulu GIS 2018
Honolulu
counts

Crime Rate. Crime rate data was gathered from the Crime Grade.org site. Crime Grade.org
generates the crime rate data by combining Federal Bureau of Investigation data, Local law enforcement
agencies, State criminal justice departments, and Best Neighborhood's property data collection. Crime
data in the letter grade system ranged from A+ to F. A+ to A means extremely safe areas with very low
crime, and F refers to significantly higher crime rates than most areas.

Neighborhood Walkability. Walkability data were gathered from the Walk Score!% website,
which aims to promote a walk-friendly neighborhood. They calculated the walkability score based on the
distance to nearby amenities such as shops, parks, schools, and restaurants (closer destinations earning
higher points) and road network, where they considered intersection density of an area. The value reflects
how walk-friendly the neighborhood is. The data represents 100 as the highest level of walkability,
indicating less car dependence, and zero as the lowest, reflecting higher car dependence and reduced
walkability.

Step 3 Using GIS and quantitative tools to generate data by park. ArcGIS Pro's Network

Analyst tool was used to generate a 5-minute (300m) walking distance boundary for each park. 5-minute
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walking distance was selected based on studies showing that parks within close proximity are more likely
to be used regularly by community-dwelling older adults for PA and social interaction.*®

The Intersect tool, by ArcGIS Pro, was used to extract a number of bus stops within 5 minutes of

walking distance from the park. Intersect tools are also used to extract bus stop walkability, pedestrian
crash numbers near the bus stop, and the presence of a sidewalk within 300m walking distance from the
park. The resultant output files contained information by park name and were then exported as Excel files.
The park amenities file already had amenities information by park name. Crime data and neighborhood
walkability data were at the ZIP code level. Crime rate and walkability score were generated for each park
using the park's ZIP code information.

Step 4 Data normalization. Data normalization was needed as data was collected in various
formats, and all the values were converted to a comparable scale ( 0 to 100). Crime data was in grading
scale, which was converted to a percentage. The presence of the sidewalk and Bus walkability area were
categorized as 100 if within 300 m or zero if outside. The park amenities file used 'T' to indicate the
presence of an amenity (true) and 'F' to indicate its absence (false). The data was transformed, assigning a
value of 100 to 'T' and 0 to 'F.'

The number of bus stops in 300m of the parks were standardized using the Min-Max
Normalization formula.

X'= ((X - Xmin) / Xmax - Xmin)* 100

X = Original data value

Xmin = Minimum value in the dataset

Xmax = Maximum value in the dataset

X" = Normalized value (between 0 and 1)
The number of pedestrian accidents near bus stops (within 300m of the park) were
X' = ((X max + Xmin)-X)* 100

X = Original data value

Xmin = Minimum value in the dataset

Xmax = Maximum value in the dataset

"= The transformed value.

Step 5: Weighting the Indicators and Creating a Map. After normalizing the values of each
park quality, they were multiplied by the weighted factors to create a composite score. The weights were
based on the priority rankings from the Photovoice participants, which were converted into percentages to
form the shared weighted factors (Table 4.. After adding all the values and dividing the total score by 100,

a composite score was generated to have a comparable score between 0 and 100, 0 being the lowest
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accessibility and 100 being the highest accessibility. The formula used to create the weighted score is as
follows.

Weighted Score = (Y. (Value of park quality x Weight Factor))/100

Table 4.2. UGS quality ranking by the participants of Study two and their weighted value

UGS quality Available data Ranks Weighted
(Accessibility indicator) value
Safety Safety 12 16.0
Parking Parking 9 11.7
Parking Number of bus stops near the park 9 11.7
Restrooms Restrooms 8 10.0
Paved walkways Sidewalk 7 9.0
Flat surface Bus Stop Walkability 5 6.5
Flat surface Neighborhood walkability 5 6.5
Open space Open space 5 6.5
Seating Seating 5 6.5
Bus stops with nearby pedestrian accident
Signage counts 5 6.5
Ramp Ramp 4 5.0
Exercise area Physical activities area 3 4.0
77 100

Park accessibility score =
(Exercise area*4 + Seating*6.5 + Open space*6.5 + Ramp*5 + Parking*11.7 +Restrooms*10 +
Sidewalk*9 + Number of bus stops*11.7 + Pedestrian crashing count near bus stop® 6.5 + Bus stop
walkability *6.5 +Safety*16 + Neighborhood walkability*6.5)/100

The resultant data file was imported in ArcGIS Pro to generate maps displaying the distribution of
the park accessibility score across Honolulu.
Findings

The City and County of Honolulu manage various parks around O‘ahu Island. This study
included mini-parks, neighborhood, community, district, regional, and beach parks. There are
295 parks in the park inventory file, including future parks and parks under development. Future

parks and under-developed parks were removed from the list as those did not have a full list of
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amenities. There were 268 mini, neighborhood, community, district, regional, and beach parks.
Out of 268 parks, 246 parks had an accessibility score greater than 0. The score ranged from 6.18
to 71.68 (Figure 4.2). When ranked by median value, District Parks shows the best overall
accessibility, followed by the community park (Table 4.3). All 27 district parks received a score,
suggesting they meet the minimum criteria for accessibility indicators. District Parks likely offer
more age-friendly design elements and better infrastructure, making them more accessible to
older adults seeking PA opportunities. Ala Wai Community Park generated the highest
accessibility score, and Kuhio Mini Park scored the lowest (Table 4.2). Within the top 20 accessible
parks (Table 4.3) were five district parks, which scored between 61 and 69, and five community parks,
which scored between 57 and 72. Only one regional park was found on the top 20 accessible parks, and
no mini park was on the top 20 accessible park list. Figure 4.3 shows the park accessibility score with the
older adults' density by census tracts. The map shows that there are areas where park accessibility scores

are lower, but the density of older adults appears to be higher.

Table 4.3. Number of parks in Honolulu generated accessibility score

Score Median
Park type Total Igreater |Range of Lowest score Highest score seore
number than score
zero
Mini Park 31 2916.18 to 40.59 #Kzu hio Mini Park Kamalii Mini Park 294
Neighborhood 14.25 to ngkel Honowai Neighborhood 34
84 77 Neighborhood
Park 66.41 Park
Park
Community Mililani Mauka . . 47
Park 48 47|7 to 71.68 Community Park Ala Wai Community Park
District Park 271 27/9106827  |[EWaMahiko i District Park 315
District Park
. 17.57 to Haleiwa Regional . 43.5
Regional Park 11 10 5378 Park Ala Moana Regional Park
20.18 to Kapiolani Park . 40.27
Beach Park 77 60 65.00 Beach Center Maili Beach Park
Other 17 17 égg? to Pawaa Park Nuuanu Valley Park 2
295 267
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Table 4.4. The top 20 accessible parks in Honolulu

Park

Rank|Park names Accessibility Rank|Park names Accessibility
score score
1 Ala Wai Community Park 71.68 11 Heeia Neighborhood Park 61.42
2 Makiki District Park 68.27 12 |Kaneohe District Park 61.42
3 E;)rrliowai Neighborhood 66.41 13 E:;li Beach Community 61.08
4 Crane Community Park 65.77 14 |Mililani District Park 61.02
5 Neal S Blaisdell Park 65.09 15 |Ewa Beach Park 60.82
6 Kailua Beach Park 64.75 16  |Swanzy Beach Park 60.16
7 Waipahu District Park 64.54 17 | Ala Moana Regional Park 58.78
8 Palolo Valley District Park 62.55 18  |Halawa District Park 58.61
9 Waimanalo Beach Park 62.37 19 | Aikahi Community Park 58.01
jo | Mililani Mauka District 62.02 20  |Fern Community Park 57.79
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Figure 4.2. Park accessibility score for older adults in Honolulu
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Discussion

This study aimed to assess the current state of park accessibility for older adults and create a park
accessibility score map. The study utilized publicly available data to develop a park accessibility score for
Honolulu based on older adults' living experiences in ranking the park accessibility indicators. The
highest score was 71.68, and the lowest park score was 6.18. Five districts and five community parks
were on the top 20 accessible park list.

The findings suggest that district and community parks are more accessible and supportive of
older adults than regional parks.>*%5 Due to their proximity, facilities, and infrastructure, district and
community parks had higher accessibility scores for seniors than regional parks. Community and district
parks typically feature paved parking areas, ramps, walking paths, shaded seating areas, restrooms, and
drinking water fountains. These features encourage older adults to engage in PA, whether through walking
the dog, walking for recreation, stretching, or participating in group fitness programs. These parks
encourage frequent PA with amenities and improved accessibility infrastructure, including bus stops,
sidewalks, paved paths, workout stations, swimming pools, bathrooms, and ramps. These parks also offers
age-friendly community activities encouraging social interaction, including walking groups, club
meetings, and tai chi classes. Regional parks, on the other hand, are less accessible as those are typically
more focused on accommodating larger activities and have fewer amenities suitable for older adults.
Infrastructure and amenities play a crucial role in accessibility.

Mini parks scored between 6 and 41. Although mini parks are not equipped with all the amenities
district or community parks have, research found that community-dwelling older adults prefer to go to the
small parks within neighborhood routes or with short driving distances to avoid crowds at the larger areas
of district and regional parks.?®>> However, mini parks often face issues like overcrowding by individuals
without homes, like Kalo Place Mini Park. This raises safety concerns among older adults who avoid the
park.

Also, according to Biernacka and Kronenberg?’, availability is the prerequisite of UGS
accessibility, yet this domain was not considered in the study because this study focused on creating an
accessibility score based on the parks that already exist. In the second domain, accessibility, UGS
qualities that were included were parking, ramps, the number of bus stops, and crime data. In the
attractiveness domain, UGS qualities were restrooms, open space, designated PA areas, intergenerational
space, seating areas, sidewalks, bus stop walkability, and bus stops with nearby pedestrian accident
counts.

Strengths and Limitations of the Study
The strength of this study lies in its incorporation of older adults' input in identifying preferred

indicators that encourage them to visit the park and engage in PA. By doing so, the score reflected which
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parks met the most accessibility criteria for older adults in Honolulu, Hawai‘i. To compute the
accessibility score, various sources and geographic-level data were integrated to create a comprehensive
dataset that contained all accessibility indicators.

The reliance on publicly available data may limit the accuracy or comprehensiveness of the
information, as it may not fully capture all relevant park characteristics or changes over time. The
rankings provided by the Photovoice participants are based on only seven participant’s personal
perceptions, which can introduce bias or variability depending on individual experiences and preferences.
The rankings might not fully represent the views of the broader older adult population.
Recommendations and Implications

However, this study offered valuable insights for the City and County of Honolulu, pinpointing
areas where park accessibility for older adults can be improved. Utilizing this accessibility score, DPR
can identify parks that may require maintenance to improve infrastructure, enhance amenities, or improve
safety measures for older adults. Although mini-parks did not score highly due to the lack of updated
amenities information in the park database, enhancing mini-park amenities, such as paved walkways and
seating arrangements, could encourage older adults to visit mini-parks more frequently for walking or
light PA. City and County of Honolulu can update their GIS database regularly. By updating park data,
including details on amenities and accessibility features, the accuracy and relevance of accessibility
scores can be maintained. This hands-on approach will enable the city to prioritize investments and make
more data-driven decisions, creating inclusive and accessible green spaces that promote PA and support

aging in place.
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Chapter 5 Conclusion
The overarching goal of this dissertation was to enhance older adult accessibility to UGS to
promote PA and well-being. The three studies investigated previous research to explore which UGS
qualities were included in research on older adults' PA in UGS or parks, reported on a Photovoice study to
gather in-depth input from older adults, and created an accessibility score map for all the parks of
Honolulu.
Summary of Findings

The first study conducted a systematic review, including peer-reviewed articles published
between 2015 and 2024, and explored UGS qualities that enhance accessibility and promote PA among
older adults globally. The review found mixed relationships between proximity, perceived safety, Land
cover, trail length, activity areas, and availability of outdoor fitness equipment was positively related to
older adults' PA in the park. The review also highlighted that few studies have examined the relationship
between older adults' PA and UGS quality compared to other age groups. The limitations of the studies
were that none incorporated qualitative methods to gather in-depth insights into the park's qualities and
understand which qualities are more desirable to older adults. None of the studies examined accessibility
related to transportation, such as bus stop availability, walkability, or pedestrian accidents near the park.
Furthermore, older adults' perceptions and preferences were not considered in the accessibility measure.

The second study employed the Photovoice method to identify older adults' perceived needs and
preferences regarding UGS qualities that they believe would enhance their accessibility to UGS and
encourage them to engage in PA in UGS. Seven senior club members from the DPR participated, with
five joining a focus group discussion. Park qualities that surfaced from the Photovoice discussion
included safety, paved walkways, shaded seating, clean restrooms, adequate parking, proper signage,
ramps, open spaces, and overall park maintenance. Additionally, participants also ranked these qualities
according to their importance for engaging in PA in parks. The participants highlighted safety as their top
priority when visiting the park.

The third study calculated an accessibility score for all parks in Honolulu and found that
community and district parks have comparatively higher accessibility scores than mini-parks,
neighborhood parks, or regional parks.

Implications for Public Health Policy and Practice

The findings from this dissertation suggest that ensuring and enhancing accessibility to UGS to
promote PA among older adults requires a coordinated approach involving transportation, public health,
urban planning, and public health safety. A multi-departmental approach is essential to address the
diverse factors influencing accessibility, including infrastructure, transportation, public safety, and park

amenities. Creating age-friendly cities is inherently a multi-departmental approach because it requires
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addressing diverse aspects of urban life that impact older adults. These efforts involve collaboration
across various sectors to ensure the inclusivity, accessibility, and well-being of aging populations.

The findings can also be used to justify funding priorities aimed at improving parks in
underserved areas, where park quality may be lower and older adults face compounded barriers due to
socioeconomic and environmental inequities. The outcomes can be used to inform zoning and
transportation policies to ensure better park connectivity. This includes prioritizing pedestrian-friendly
infrastructure, implementing traffic safety measures, and improving public transit access. Policy must
address the fact that even when parks are nearby, poor sidewalks or the number of accidents near
intersections raise safety concerns and prevent older adults from utilizing them.

DPR and other community organizations can use GIS-based data-driven tools and digital
decision-support resources to help older adults, caregivers, and service providers locate parks that meet
specific needs. For example, the DPR can host the interactive park map to highlight the park accessibility
status for older adults, like displaying barrier-free paths, availability of shaded seating arrangements,
restroom availability, trail surface type, and distance from residences. These tools can enable older adults
to make informed choices based on their mobility, preferences, and safety concerns. However, the City
and County needs to update the park amenities data regularly so the park accessibility status displays
accurately on the interactive web map.

Recommendations for Future Research

Based on the findings from all three studies of this dissertation, several recommendations for
public health practice can be offered. The recommendations are as follows:
Investigate PA Patterns and UGS Quality

As the systematic review (Study 1) revealed, there is inconsistency in the relationship between
older adults’ PA and certain park qualities (e.g., safety). This lack of consistency suggests that quantitative
studies alone cannot fully explain which factors ultimately influence older adults' UGS or park-use
decisions. Therefore, future studies should incorporate both quantitative and qualitative measures while
evaluating UGS quality to enhance accessibility to parks and to promote older adults’ PA in UGS and
parks. In addition, Systematic reviews of qualitative studies can synthesize existing qualitative research
and identify research gaps from the perspective of older adults, particularly areas where older adults’
perspectives have been overlooked which can guide future research and develop policies and
interventions that better address their needs.

Photovoice could be a great tool to engage older adults in discussions and share their lived
experiences. Studies need to be conducted, including those involving older adults who are not regular
park visitors, to explore which factors will encourage them to use parks more frequently. These studies

should also involve older adults from settings like senior centers, senior clubs, and community centers.
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Walk Score and Infrastructure Revisions

Existing neighborhood walkability scores should be revised to accurately reflect the walkability
and connectivity challenges faced by older adults. The walkability score is based on the general
population who are physically active. While the methodology focuses on access to amenities and barriers
to the road network, it does not fully capture all aspects of walkability, such as sidewalk quality, signage,
safety, topography, or pedestrian comfort. Moreover, it does not focus on specific age groups, such as
older adults, who may have distinct requirements for what makes a neighborhood walkable.
Refine and Validate the Park Accessibility Score

Refining and validating the park accessibility score is essential to ensure its accuracy in reflecting
the accessibility and quality of UGS for older adults. Further research can also expand the accessibility
indicators and utilize more localized park-specific data to increase the reliability of the results. Future
research should also integrate factors such as transportation access, environmental barriers, and
qualitative data from older adults to provide a comprehensive view of park accessibility. Additionally,
rankings from a larger number of participants would enhance the validity and reliability of the
accessibility score.
Expansion to Broader Populations and Geographic Areas

Future research should focus on reaching broader populations of older adults by including those
who are not regular park visitors, such as those recruited from senior centers, senior clubs, or community
centers. The lack of studies conducted in the USA on this topic suggests that localized research needs to
be fostered with an aim to strengthen policy and practice.
Use of the Accessibility Framework by Biernacka and Kronenberg

The framework organized UGS accessibility hierarchically into three domains: Availability,
Accessibility, and Attractiveness. The framework provides a systematic way to distinguish aspects of
UGS that are often used interchangeably. Its main strength lies in analyzing the barriers to UGS that limit
its use. Each domain requires different types of data and analytical approaches to evaluate accessibility.
For instance, availability can often be assessed through spatial data or land-use maps that show the
amount and distribution of green spaces. On the other hand, accessibility and attractiveness involve more
complex, context-specific factors such as walking routes, safety, amenities, or user perceptions, which
combine both quantitative and qualitative approaches to understand the overall accessibility to UGS.
Conclusion

Enhancing park accessibility is crucial for encouraging older adults' PA and creating inclusive
urban environments that foster active aging and promote public health. In cities like Honolulu, where
aging populations are growing, incorporating data alongside older adults' lived experiences to drive the

accessibility score can ensure that UGS are not only available but truly usable and beneficial for older
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residents. Addressing accessibility challenges requires coordinated policies and actions that align with
broader age-friendly city initiatives. By making parks more accessible, cities can encourage greater social
engagement, PA activity, and overall well-being among aging populations. These improvements not only
support healthier aging but also enhance the quality of life for all residents, creating equitable and

inclusive public spaces for the entire community.
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Appendix A: Photovoice Flyer for Recruitment
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This Photovoice project is part of my dissertation research. Participating
educational, and the result will provide unique feedback to DPR from the"perspective

Questions? Contact Nargis Sultana, email: nargis@hawaii.edu or call {HIIII] 218-3547
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Appendix B: Informed Consent Form

Aloha! You are invited to participate in a research study conducted by Nargis Sultana from the Office of
Public Health Studies at the University of Hawai‘i. The goal of the study is to

understand and improve park accessibility for older adults physical activity using Photovoice method.

What am I being asked to do?

Photovoice is a participatory research method where participants use photography to capture their
experiences and perspectives on a particular issue. Your participation in this project will involve taking
photos and attending focus group discussions where you will share and discuss the photographs you have
taken.

Taking part in this study is your choice.

You can choose to take part, or you can choose not to take part in this study. You also can change your
mind at any time. If you stop being in the study, there will be no penalty or loss to you.

Why is this study being done?

The purpose of this project is to explore the barriers and opportunities faced by older adults in accessing
parks for physical activity. As a Senior Club member of Department of Parks and Recreation of City and
County of Honolulu, your insights and perspectives gathered through this project will contribute to the
development of recommendations for improving park accessibility for older adults.

What will happen if I decide to take part in this study?

You will be asked to attend 3 meetings. Each will last between 60 to 90 minutes. After the first meeting,
you will be asked to take photographs related to your experiences and challenges in accessing parks as an
older adult. These photographs will serve as visual prompts for discussion during the second meeting,
which is a focus group discussion. In the focus group discussions, you will be asked to share the
photographs you have taken and discuss the experiences and insights depicted in those photographs. With
your permission, I will audio-record the session so that [ can later transcribe the interview and analyze the
responses. Your anonymity and confidentiality will be strictly maintained.

What are the risks and benefits of taking part in this study?

I believe there is little risk to you in participating in this research project. You may become stressed or
uncomfortable answering any of the questions or discussing topics during the focus group. If you do
become stressed or uncomfortable, you can skip the question or take a break. You can also stop

participating at any time.
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There will be no direct benefit to you for participating in this project. However, the benefits of
participating include contributing to the improvement of park facilities and amenities for older adults, as
well as the opportunity to engage in meaningful discussions with fellow participants and researchers.
In-Person Research Risk:

For the safety and protection of yourself, the research team and others, we strongly recommend that you

wear a well-fitting mask that covers nose and mouth (CDC guidance) during each research-related

encounter to reduce the spread of common respiratory diseases such as the Rhinovirus (common cold),
the Influenza (Flu), Respiratory Syncytial Virus (RSV), and Coronavirus Disease of 2019 (COVID-19).
Members of the research team will wear a well-fitting mask that covers nose and mouth at all times.
Privacy and Confidentiality: 1 will keep all study data secure in a locked filing cabinet in a locked
office/encrypted on a password protected computer. Only my University of Hawai‘i advisor and I will
have access to the information. Other agencies that have legal permission have the right to review
research records. The University of Hawai‘i Human Studies Program has the right to review research
records for this study.

After | write transcribe and analyze the Photovoice discussion, I will erase or destroy the audio
recordings. When I report the results of my research project, I will not use your name. I will not use any
other personal identifying information that can identify you. I will use pseudonyms (not your real names)
and report my findings in a way that protects your privacy and confidentiality to the extent allowed by
law.

Although we ask everyone in the focus group to respect everyone's privacy and confidentiality, and not to
identify anyone in the group or repeat what is said during the group discussion, please remember that
other participants in the group may accidentally disclose what was said. Avoid sharing personal
information that you may not wish to be known.

Compensation:

There will be no direct benefit to you for participating in this project. However, the benefits of
participating include contributing to the improvement of park facilities and amenities for older adults, as
well as the opportunity to engage in meaningful discussions with fellow participants and researchers.
Future Research Studies:

Identifiers will be removed from your identifiable private information, and after removal of identifiers,
the data may be used for future research studies or distributed to another investigator for future research
studies and we will not seek further approval from you for these future studies.

Questions: 1f you have any questions about this study, please email me at nargis@hawaii.edu. You may

also contact my advisor, Dr. Kathryn Braun, at kbraun@hawaii.edu. You may contact the UH Human

Studies Program at 808.956.5007 or uhirb@hawaii.edu to discuss problems, concerns and questions,
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obtain information, or offer input with an informed individual who is unaffiliated with the specific

research protocol. Please visit http://go.hawaii.edu/jRd for more information on your rights as a research

participant.
If you agree to participate in this project, please sign and date the following signature page and return it to

me (Nargis Sultana).

Keep a copy of the informed consent for your records and reference.

Signature(s) for Consent:
I give permission to join the research project entitled, Older Adults' Perception and Preference on
Accessibility and Quality of Urban Green Spaces for Physical Activity: A Photovoice Study.
Please initial next to either "Yes" or "No" to the following

Yes No I consent to be audio-recorded for the focus group.

Name of Participant (Print):

Participant's Signature:

Signature of the Person Obtaining Consent:

Date:

Mabhalo!
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Appendix C: Demographic Survey form for Photovoice Participants

1. Name: Lazt name
Firzt name

1. Zipcode:

3. Age:

4, Gender:
] Male
[] Femals
(1 Odher

£, Mariial statos:
[ Smgle
] Mamed
| Separated Divorced
O Widowsd

6. Highest level of education completed

O Did not complete high school

High school diploma or equivalent (e 2., (GELY)
Some collese. or aszociate desres

Bachelor’s degrae or lugher

7. Self rated health

Wiy haalth is (please circle one)

1 2 3 4 5
Poor Fair Good Verv Good Excellent

E. Phy=ical activity pattern

O Onee a week

Twace a wask

Dont do regular physical actvity

9. How often do you go to park
] Onca awesk
Twace a waek

10. How far do you travel to vizit the park?
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Appendix D: Photo Taking Instruction

The Photovoice project aims to explore which features or characteristics of the park impact accessibility,

thus enhancing or hindering physical activity. While taking pictures, please consider the followings:

1. Capture photos related to park features, amenities, infrastructures, or other features from around
the park or you neighborhood that you think impacts the accessibility to the park.

2. Please do not take any photos with recognizable faces and/or minors. Photos with such features
will be discarded.

3. Please make sure to take clear photos to identify the subject of the photo.

4. Assign a number to your photo and fill out the SHOWed checklist after taking the photo.

5. Please send the photos to the researcher, Nargis Sultana using email: nargis@hawaii.edu or text:

(808)218-3543.

6. Please save all images and ShoweD descriptions until the second meeting.
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Appendix E: Photovoice Discussion using SHOWeD Questions

Photographer's name:

Photo number:

S What do you See in the photo?

What is really Happening?

How does this relate to Our physical activity?

H

(0]

W Why does this situation exist (concern, or strength)?

D What can we Do about it? (How does this photo provide opportunities for us to improve life in

your community?)
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